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Summary 

.1 Introduction 

A new definition of fuel poverty, the low income/high costs (LIHC) fuel poverty indicator was 
introduced for England by the Government following the 2012 Hills Review. Unlike the previous 
definition, the new indicator is a relative measure, with annually changing thresholds which make 
it difficult to identify and monitor the problem consistently at the local level. This third stage of the 
project aims to finalise a practical and flexible assessment tool and examine its uses for the more 
accurate targeting of fuel poverty. 

This research report updates the Stage 2 report on “An Assessment Tool for Low Income/High Costs 
Fuel Poverty” published by Eaga Charitable Trust in 2015.  Generally, the report follows a similar 
format, but is now in two parts and includes new and substantially revised chapters and sections 

describing the further research and developments undertaken in the final third stage of the project.   

In Part 1, the specific objectives are:- 

• To finalise and update the fuel poverty assessment model first developed in Stage 2;  

• To further review the official model documentation and to make recommendations;  

• To develop the existing prototype tool to provide more facilities and outputs; 

• To provide two versions of the assessment tool, including a new web based tool; and 

• To promote and disseminate the fuel poverty assessment tool. 

In Part 2, the project aims:- 

• To examine how, using the tool, the low income high costs approach could be modified to simplify 
the current fuel poverty indicator and strategy to better target those households most in need.  

PART I – THE ASSESSMENT TOOL 

.2 The fuel poverty assessment tool 

Following on from Stage 2, this project has finalised a tool that can accurately capture the 
Government’s LIHC fuel poverty indicator and fuel poverty gap, while still providing a practical 
assessment for targeting and monitoring fuel poverty at the local level. The report looks first at how 
the assessment tool can be used for identifying households in fuel poverty, the different levels of 
assessment possible, the software and hardware requirements and at the two versions of the tool 
produced.   

It shows how local survey data can be used and displayed in the Energy Audit Company’s UNO 
software, but does not recommend one software package over another. However, UNO provides an 
ideal base; as well as a fuel cost model, it includes some 100 miscellaneous fields for inputting other 
relevant data such as vulnerability and health. This can be cross-tabulated with the fuel poverty and 
energy data. It also has the facility to map the results when used for area assessments, e.g. as 
below, mapping the % of fuel poor homes in each lower super output area (LSOA) in an LA district. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure .1: Screenshot of mapping facility in software version of assessment tool 
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The software can be put on a windows based tablet or notebook to receive housing stock and 
occupancy data in the field and provide an immediate assessment of fuel poverty at the home. The 
precise format of the assessment depends on its purpose and the extent of data already available. 
Dependent on the latter, the tool is designed to provide several levels of accuracy in the calculation 

of LIHC running costs.   

In Stage 3, the same basic model is used to develop an online version of the assessment tool and 
this is made freely available on the website of National Energy Action (NEA).  While the software 
version is most appropriate for local authorities and housing associations surveying large areas and 
portfolios of housing, the web based tool is aimed primarily at fuel poverty assessments of individual 
households by advice agencies and researchers.  

To collect or display income and other fuel poverty data, a new tab was added to the UNO 
software in stage 2 and revised in Stage 3.  An example of the current inputs and resulting outputs 
from this tab is shown in the screenshot below for a lone parent household, privately renting, 
assessed as on low income and at high risk of fuel poverty. 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure .2: Screenshot of fuel poverty tab in UNO based assessment tool 

 

The timing of when the assessment tool is updated and inputs made will vary with different 
variables and data availability, but these fall into 3 categories:-  

1) infrequent revisions 
2) updated defaults annually pre-loaded, and 
3) inputs carried out at the time of an assessment. 

The income section can be supplemented with data on benefits and sources of income collected on 
the preceding Reference Fields tab and, where appropriate, also checked using a new link to a 
benefit entitlement calculator.  Such data can help to accurately assess income after housing costs 
or to determine that the household can be passported as on low income or bypassed as on high 
income. 

If the household’s actual fuel tariffs are known, these can provide a more accurate assessment of the 
LIHC indicator and the fuel poverty gap. Additionally a new link to a fuel price comparison site can be 
used to assess the extent to which switching fuel tariffs could alleviate any fuel poverty so 
determined.  However, the tool still provides the official indicator for comparison, using pre-loaded 
average regional fuel prices. Another pre-loaded annual input is the current median equivalised fuel 

cost and the current value of the poverty line. 

As the official income (poverty line + fuel costs) and fuel cost (median) thresholds and resulting fuel     
poverty gaps are liable to change significantly every year, the tool enables these thresholds to be 
changed. To achieve consistent targeting between years or to monitor absolute progress, users can 
use this facility to set targets which change less often in real terms. These may be higher or initially 
lower than the official thresholds, depending on the scale of the problem and local policies. However, 
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in all cases, the tool can also determine the official LIHC indicator and gap for comparison. 

.3 Methodology and methodological problems  

To create an accurate assessment tool, computer software was developed which replicates as 
closely as possible the official methodology for calculating LIHC fuel poverty from data on the 
income and composition of a household and physical characteristics of their dwellings. In this 
model, the energy consumptions (kWh) required to achieve satisfactory space heating, water 
heating, cooker and lights and appliance usage, relevant to the particular household, are first 
calculated using the Building Research Establishment domestic energy model (BREDEM). 

These energy requirements are converted to fuel costs using average regional prices for different 
payment methods, and then equivalised by taking account of household size. The household 
income, after housing costs, is similarly equivalised by adjusting for household size and 
composition. Finally, the fuel costs and income are compared with the LIHC thresholds to 

determine whether a household is fuel poor, and if so the depth of their fuel poverty gap. 

To gauge the accuracy of the tool, the resulting model is then run on the 2013 English Housing 
Survey (EHS) sample database and the outcomes compared with the official fuel poverty statistics.  

The stage 2 report detailed the many problems encountered in accurately replicating the national 
statistics on energy efficiency and fuel poverty and made numerous recommendations in this 
respect. As a result and as a consequence of subsequent further enquiries to DECC/BEIS and 
BRE the documentation on the fuel poverty model is now substantially improved – see BEIS Fuel 
Poverty Methodology Manual. 

The improved information is such that, where there remains a lack of agreement between the 
results generated by the assessment tool and those in the EHS, it is not due to different calculation 
methods.  Instead, the discrepancies arise from different and unexplained assumptions about the 
conversion of raw EHS data to input into the SAP and BREDEM 2012 based fuel poverty fuel cost 

calculations.  

.4 Accuracy testing  

The research tested the prototype tool for accuracy on SAP ratings, fuel poverty related fuel costs 
and the LIHC indicator.  Overall, the distributions of the assessment tool based SAP ratings and 
fuel poverty related costs are very similar to those produced by the 2013 EHS, but the former has a 
slightly higher median in both cases.     

As the anomalies between the assessment tool and the EHS results now appear to arise solely due 
to different assumptions regarding the raw EHS data, for further analysis a representative EHS sub-
sample is selected where the equivalised tool based costs lie within +\-10% of the official fuel costs.  
These addresses account for 71% of the grossed 2013 EHS sub-sample, compared to the figure of 
only 58% achieved in Stage 2. 

In Stage 3, the accuracy of the LIHC fuel poverty assessments is now determined for cases where:-  
1) there is full RdSAP level data;  
2) the total floor area is available, but not storey heights and heat loss perimeters; and  
3) the total floor area is not known but modelled from other dwelling characteristics.   

As well as again determining the accuracy of assessments of homes in fuel poverty, the accuracy of 
those assessed as not in fuel poverty is now also determined in relation to the extent that they are 
at risk due to their proximity to the fuel cost threshold. 

Where there is full data, 95% of households determined as fuel poor by the assessment tool are 
officially considered to be in fuel poverty, as shown below. But this figure falls to 93% where only the 
total floor area is known and to only 81% where this is not available. Even more than in Stage 2, 
disagreement between the tool and official assessment occurs where the fuel poverty gap is small. 
For example, where there is full data, 71% of the anomalies occur where the fuel poverty gap is 
under £50, while for all homes with gaps of £100 or more, the agreement is 100%.  
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Table .1: Accuracy of LIHC fuel poverty assessments using full dimensional data 

   

   

.5 Passporting and bypassing fuel poverty 

The LIHC approach has the advantage of only needing to know whether a household falls below the 
income threshold and not, as with the previous definition1, its precise income. Consequently, an 
income and benefit analysis is undertaken to identify any household groups that can be passported 
as in or bypassed as not in fuel poverty. 

Using two over-lapping 3-year EHS samples, the analysis is carried out in a more systematic way 
than in Stage 2 with a statistical technique called CHAID. This extends the number in the groups, 
particularly those very unlikely to be in LIHC fuel poverty.  The resulting list of groups, below, is 
divided between those with and without known EPC’s, as well as between those with a high and very 
low probability of fuel poverty. 

Table .2: Household groups passported as in and bypassed as not in LIHC fuel poverty 

                             

With the targeting of fuel poverty only on homes known to or likely to have an EPC rating2 below 
band C, it is estimated that well over 1 in 4 of all the households reliant on means tested benefits or 
otherwise warranting a fuel poverty assessment, could avoid a full survey. Of these, 25% can be 
passported as in fuel poverty and the remaining 75% bypassed as not in fuel poverty, thereby 

                                                 
1 A household was in fuel poverty if their required fuel costs exceeded 10% of their full income.  
2  The Energy Performance Certificate (EPC) rating is calculated using RdSAP and is banded fromA to G, band A 

    comprising the most energy efficient dwellings and G the least energy efficient.  

Fuel poverty % of tool No of tool No same

gap/risk non-FP/FP non-FP/FP on both

in EHS FP (x1000) indicator k

Total assessed non-FP 6.2 2,637 2,472

Risk -£200 or more 0 1,504 1,504

-£150 to -£200 0 293 293

-£100 to -£150 0.8 325 322

-£50 to   -£100 19.7 258 207

-£50 or below 43.3 257 146

Gap Under £50 78.1 236 184

£50 to £100 88.5 181 161

£100 to £150 100 184 184

£150 to £200 100 144 144

£200 or more 100 646 646

Total assessed FP 94.8 1,392 1,319

Accuracy < 78% 78% plus 88% plus 98% plus

Probability of FP Household groups passported and bypassed  % in FP No x1000 

 Very high 1 Households eligible for job-seekers allowance (JSA) plus child tax credit (CTC). 99.7  62 
 if high 2 Eligible for JSA, IS or ESA with CTC, working FT or unemployed & with no other benefit units. 96.9 150 
 fuel costs 3 Eligible for Income Support (IS) or ESA, not registered disabled and HRP < 45 years old. 92.3 57 
 4 Eligible for JSA, IS or ESA with CTC, not ill, working FT nor unemployed & with no other BU. 89.3 99 
 5 Not eligible for any benefits, but not working or retired and with an HRP < 25 years old. 89.0 59 
 6 Eligible for JSA, IS or ESA with CTC, living with other benefit unit/s, but with SAP < 57. 88.2 74 
  Total passported groups with high fuel costs and high probability of fuel poverty 93.0 502 

 Very low 1 Single pensioners eligible for PC, living in a 1 bedroomed home with EPC rating of D. 0.4            60 
 for all 2 Eligible for IS, WTC, CTC or ESA, living in post 1974 home of < 69m2 with EPC rating D. 0.9          151 
 house- 3 PRS or RSL tenants, not working full time nor retired, in 1 bedroomed D rated dwellings. 1.6            99 
 holds 4 Single pensioners eligible for PC, living in a 1 bedroomed home with EPC rating of D. 1.7          135 
 5- 10 Six other groups eligible for benefits, renting and/or with no savings in EPC C+ rated homes. 0.1 - 2.5    75 -650 
  Total bypass groups with a low probability of FP, for use where EPCs known 0.6       2,565 

 11 Households not eligible for benefits, in full time work and owning their home outright. 0.5       1,355 
 12 Eligible for one state pension, owning outright or in the social rented sectors. 1.6       2,283 
 13 Eligible for one state pension, with savings and owning home with a mortgage. 1.9          202 
 14 Eligible for two state pensions, owning outright and living with other benefit unit/s. 2.2       1,750 
  Total bypass groups with a low probability of FP, for use whether EPCs known or not 1.1       5,590 

 15 PRS or RSL tenants, not working full time or retired, in post 1990 2 bedroomed dwellings.      0.0 27 
 16 Eligible for Pension Credit, living in a post 1990, one bedroomed dwelling or bedsit.      0.4 71 
 17 Eligible for PC, living in a 1919 to 1990, one bedroomed dwelling not privately rented.      0.4 367 
 18 PRS or RSL tenants, working full time or retired, living in post 1890 dwellings       1.2 658 
 19-23 Five other groups eligible for benefits, in social or private renting and/or with no savings.   1.5 - 5.5 114 - 776 
  Total bypass groups with a low probability of FP, for use where EPCs not known 0.9 2,976 
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giving a very significant saving in time and resources.   

The analysis focusses specifically on households in official LIHC fuel poverty, but it is important to 
note that the objectives, principles and basic methodology adopted in the analysis can be applied 
equally to other definitions of fuel poverty.  These include those still based on fuel costs as a 

percentage of income or on a household based energy efficiency rating, as described below. 

.6 Conclusions and recommendations  

First and foremost, this project has successfully developed, finalised and disseminated two 
versions of a practical and accurate fuel poverty assessment tool for targeting and monitoring LIHC 
and 10% fuel poverty - the software and web based tools being aimed at different scales of 
assessment and at different audiences.  

The tool’s built-in flexibility to:- 
o  modify the LIHC thresholds;  
o  use actual fuel prices; 
o check benefit eligibility; and  
o the effects of switching fuel tariffs; 

will enable local authorities and other users to:- 

• undertake accurate, consistent assessments;  

• match these to their own particular housing conditions, priorities and available data; but  

• still allow a direct comparison with the national and regional LIHC fuel poverty statistics. 

As in stage 2, this final stage has again reviewed the problems of replicating the official SAP and 
fuel poverty statistics.  While major improvements have been made in this respect, serious 
anomalies still remain due to different, unknown assumptions in the conversion of the raw EHS 
data for use in the fuel cost calculations. We recommend that BEIS/BRE release the relevant EHS 
dataset as the standard file format used in RdSAP (XML) to enable others to reproduce the results 

without BEIS/BRE having to specify how the raw EHS data has been converted. 

In stage 3, the accuracy testing is implemented for three levels of data and shows the importance 
of knowing the total floor area.  Even more than in stage 2, any disagreement between the 
assessment tool based and official statistics occurs where the fuel poverty gap is small.  This is 
crucial, as it means that the greater the depth of fuel poverty and thus the importance of the 
determination, the more accurate the LIHC assessment tool is likely to be.   

The analysis of passport and bypass groups is now substantially extended and made more 
systematic.  Many more bypass groups are identified and the use of this data could substantially 
reduce the resources needed for assessing LIHC fuel poverty in large housing surveys.  However, 
the objectives, principles and basic methodology adopted in the analysis can be applied equally to 
other definitions of fuel poverty.   

The determination of bypass groups could be further improved were the EHS to collect data on or 

be matched with information on existing EPCs.    

PART II – TARGETING FUEL POVERTY 

.7 Reducing fuel costs in low income homes  

The EHS ‘energy performance’ data file shows that, potentially, there are significant reductions to 
made in the SAP ratings of low income homes with below median fuel costs, as well as amongst 
those in LIHC fuel poverty.  However, the data also indicates that there are no opportunities to 
reduce these fuel costs, with lower cost improvements, for over 1 in 4 of all fuel poor households.  A 
comparative analysis using energy measures data generated by the UNO based fuel poverty 

assessment tool produces similar results. 

Including those expensive to improve due to their wall construction, well over half of the low income 
homes, not classed as fuel poor, have the potential for significant fuel cost savings. As a result, it is 
difficult to see how at least 1.7 million of the low income households with below median total fuel 

costs can be regarded as in income poverty alone and not also in ‘LIHC fuel poverty’. 

The addition of fuel costs for non-fixed lighting and appliances, including cookers, in the calculation 
of fuel poverty could present further opportunities for fuel savings; such usage averaging 43% of total 
fuel in these homes.  Given the high proportion of low income households that have older or 
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cheaper, less efficient appliances, there could be significant fuel cost savings here, also at 
reasonable expense.   

The official methodology for calculating fuel poverty is weak in not accounting for the energy 
efficiencies of standard domestic appliances.  However, while accounting for more efficient 
appliances is difficult at the national level, individual assessments of fuel poverty could more easily 
cover this.  In this respect, the facility in the assessment tool to use the actual fuel prices paid by the 
household could help to accurately determine any such potential savings.  

The basic problems, however, stemming from the relative nature of the current LIHC indicator, would 
remain. If all low income homes with the potential to receive cost effective energy measures were  
improved, the effect on ameliorating LIHC fuel poverty – both in terms of lifting homes out of fuel 
poverty and reducing fuel poverty gaps -  would be diminished due to the median fuel cost threshold.   

.8 Household based energy efficiency rating 

To address these problems, the research examines the feasibility of replacing the dual LIHC fuel 
poverty and FPEER3 assessments, needed under the existing fuel poverty strategy, with a much 
simpler targeting approach using a household based energy efficiency rating (HBEER), as illustrated 

below.  It looks at how the rating could be banded to set a 2030 target threshold and 2020 and 2025 

interim milestones for eliminating fuel poverty. 

 

 

 

 

 

 

 

 

 

 

Figure .2: Two existing assessments required and proposed HBEER based approach 

Like SAP, the HBEER would aim to provide a similar standard over time, making the monitoring of 
progress by both central and local government much more straightforward than under the existing 
strategy based on the relative fuel poverty indicator.  While producing a higher target population 
initially, as with SAP one would expect a steady decline in the number of homes with low ratings, 
thereby helping to better motivate all those working to eliminate fuel poverty.  Any improvements to 
low income housing would no longer be negated in respect to target numbers and average gaps by 
the effects of a median fuel cost threshold. 

Compared to the existing fuel poverty strategy where there is no direct relationship between the 
FPEER and the LIHC fuel poverty gap, the HBEER provides a much better vehicle for prioritising 
action on households in the deepest fuel poverty.    

Although the HBEER target could be raised to band B or above after 2030, all of the households 
newly classed as in the target group fall in the HBEER bands under the current band C target. This 
contrasts with LIHC fuel poverty, where due to the relative indicator, there is a substantial and ever-
increasing number of fuel poor households in FPEER C rated homes excluded from the strategy.   

Despite being initially larger, the HBEER target population comprises households with generally 
lower equivalised incomes, after housing costs, and higher unit fuel costs per square metre that 
those classed as in LIHC fuel poverty.  It is clear that the official indicator is excluding millions of low 

                                                 
3 The Fuel Poverty Energy Efficiency rating (FPEER) is based on SAP, but where a household is in receipt of a Warm 

Homes Discount (WHD) this is subtracted from their SAP fuel costs and a higher rating then calculated.  Like SAP and 

EPCs the FPEER is banded from A to G.  
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income households, who have high equivalised unit fuel costs and who are, therefore, in homes 
which are not efficient for their specific energy requirements.  Of these excluded households, some 
3 in 4 are classed as vulnerable.  

The HBEER approach is also better than the official LIHC indicator at targeting those low income 
homes where significant fuel poverty related fuel cost savings can be achieved with simple cost 
effective energy measures, covering nearly 1.2 million such households not officially classified as 
fuel poor.  

Although still requiring an assessment of low income, determining the HBEER band of the home 
would replace the need to assess the FPEER of the home and separately whether the household 
have high LIHC fuel costs and their fuel poverty gap.  

Overall, defining the target group and the severity of their needs with a HBEER rating would greatly 
simplify and improve the targeting of fuel poverty and better direct and prioritise action to those most 
in need.  Also, it is arguably less discriminatory to target low income homes that fall below a certain 
energy efficiency rating than to target those specifically classed as ‘the fuel poor’.  

.9 Use of the minimum income standard 

In stage 3, the fuel poverty assessment tool was linked to the Minimum Income Standard (MIS) 
calculator. The aim of this link is to determine if the actual income of the household is sufficient to 
cover the required fuel costs of their particular home and their actual housing costs, as well as all the 
other required costs on food, clothing etc., needed to achieve the minimum living standard of the 
MIS.    

Although the single parent household in the above screenshot is not fuel poor on the official LIHC 
indicator, the MIS Calculator indicates that their low income is not sufficient to cover their fuel bills 
and other required housing and living costs, regardless of their location.  Thus, the fact they are also 
at risk of falling into official fuel poverty and live in a home with a FPEER of less than Band C with 

improvement potential, would suggest that they should still be targeted for help.  

Rather than using the MIS calculator to modify the official LIHC assessment and targeting, the results  
can be used in a more radical way to replace the official LIHC income threshold with a more accurate 
assessment of low income and fuel affordability.  In this respect, it can be used in conjunction with 
the HBEER to more accurately target those households on low income living in homes which are not 
sufficiently energy efficient. 

Under this approach, any household found to have an MIS based income shortfall is classed as on a 
low income and unable to afford their fuel costs.  The size of this shortfall would then provide a 
measure of the extent to which their income was inadequate.  Moreover, comparing this with their 
fuel poverty gap would provide a clear indication of the relative extent to which the problem resided 
in poor energy efficiency rather than low income alone. 

.10 Discussion and conclusions  

The project demonstrates why the Government’s current LIHC fuel poverty indicator and strategy is 
unsatisfactory for targeting those households in the greatest need.  However, we believe that the basic 
approach, of defining a low income and a high fuel cost threshold for fuel poverty, to be better in 
principle than continuing to use an essentially arbitrary set ratio of fuel costs to income (e.g.10%), and 

only misguided in the particular thresholds chosen.  

Ideally, the low income threshold should define all those households who cannot afford their required 
fuel costs.  In turn, the fuel cost threshold should define all those homes where significant fuel 
poverty related cost savings can be made, such that their households cannot be said to be only in 
income poverty.   

Based on this ideal, the project puts forward an approach for both determining a more accurate 
assessment of low income and a household based energy efficiency rating (HBEER) directly 
reflecting the fuel costs used in determining fuel poverty. This approach would simplify the targeting 
and monitoring of fuel poverty by enabling the fuel costs in the LIHC indicator, the fuel poverty gaps 
and FPEER bands to be replaced by a single HBEER rating scale. Overall, it would provide a more 
comprehensive, accurate and efficient strategy for targeting those households most in need. 
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1. Introduction 

1.1 The report  

This research report updates the Stage 2 report on “An Assessment Tool for Low Income/High 
Costs Fuel Poverty” published by Eaga Charitable Trust in March 20154.  Generally, the report 
follows a similar format as the previous report and, to avoid excessive cross referencing, some of 
the content is repeated where still relevant.  However, the report now includes several new and 
substantially revised chapters and sections describing the further research and developments 

undertaken in the final third stage of the project.   

This new report has two main parts:-   

• Part I describes the fuel poverty assessment tool and its further development in Stage 3, and  

• Part II discusses how fuel poverty could be better defined and its targeting improved.   

The two parts are directly related.  The solutions proposed in part II represent examples of how the 
inherent flexibility and facilities in the tool, as described in Part I, could be maximised to 
significantly simplify the current English fuel poverty strategy and indicator and more efficiently, 
accurately and comprehensively target those households most in need.   

1.2 Project funding 

While Stage 2 focused on the initial development of the tool and was wholly funded by Eaga 
Charitable Trust, the final stage was generally broader in scope, covering not only the finalisation 
and further development of the tool, but also the production of a web-based version, the trialling of 
the tool, its dissemination to potential users and exploration of its use.  This has involved a 
consortium of funders - the Joseph Rowntree Foundation (JRF), Citizens Advice (CitA), National 
Energy Action (NEA) and Eaga Charitable Trust (Eaga CT).  The table below lists the partners 
involved and against each the main aims of the work and main outputs produced.   

Table 1.1: Summary of funders, main objectives and research outputs 

Partner Main aims of work Main outputs 

Citizens 
Advice 
 

To develop a final assessment tool re. 
income and benefit, analyses and 
assessments. Draft research report. 

A final LIHC assessment tool. A definitive 
list of ‘bypass’ household groups.  
The joint research report. 

Joseph 
Rowntree 
Foundation 

To finalise assessment model and 
develop final LIHC tool, to add all other 
user facilities. Trial tool on JRHT stock. 

A final LIHC assessment tool.  Joint 
research report. A populated database 
for and an analysis of the JRHT stock. 

National 
Energy 
Action 

To develop a web based version of final 
fuel poverty assessment tool. 
Hold 5 regional seminars. 

A web based version of the final 
assessment tool for installation on the 
NEA website.  Five regional seminars. 

Eaga 
Charitable 
Trust  

To draft general and technical user 
guidance.    

General and technical user guidance. 
The joint research report.    

For JRF and CitA the main output of the research is a final, fully operational LIHC fuel poverty 
assessment tool.  The Energy Audit Company (EAC) has also provided JRF with a free copy of the 
UNO based software version of the tool with a populated database and an analysis of the Joseph 
Rowntree Housing Trust (JRHT) housing stock. The main output for NEA is an internet version of 
the final assessment tool for installation on the NEA website.  In addition, the NEA funding has 
covered 5 regional seminars to promote and disseminate the fuel poverty assessment tool and to 
assist dissemination, while Eaga CT have agreed to fund the drafting of the user guidance.   

While separately funded, all aspects of the research are inter-related, for example, the 
developments of the model funded by JRF and CitA being essential to the parallel NEA funded 
production of the web based assessment tool.  Similarly, although the actual drafting of this 

                                                 
4 Moore, R, Wilkinson, B and Jobson, K (2015), An Assessment Tool for Low Income/High Costs Fuel Poverty, Final 

report to Eaga Charitable Trust, Eaga CT, March 2015; available together with a Research Summary at:-

http://www.eagacharitabletrust.org/index.php/projects/item/an-assessment-tool-for-low-incomehigh-costs-fuel-

poverty 
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research report was funded by CitA, this also describes the research and developments and 
methodologies covered by the other funders, making the report an output for all of the partners. 

1.3. Background - Stages 1 and 2 

A new definition of fuel poverty, the low income/high costs (LIHC) fuel poverty indicator was 
introduced for England by the Government following the 2012 Hills Review5.  Unlike the  
previous definition, the new indicator is a relative measure, with annually changing thresholds 
which make it difficult to identify and monitor the problem consistently at the local level.  
Consequently, in 2013 a research proposal aimed at developing a practical assessment tool for 
accurately targeting LIHC fuel poverty locally was submitted to Eaga Charitable Trust and 
approved.  

The then Department of Energy and Climate Change (DECC) thought the project “worth pursuing” 
but proposed an initial ‘market testing’ of our approach.  This first stage, included three regional 
workshops (held in London, on Merseyside and in Leeds in late 2013), attended by potential users 
of the tool from local authorities, housing associations, advice agencies and the fuel companies. 
This was part of a wider DECC scoping study on fuel poverty targeting.   

Having confirmed the need for the project and validity of our approach, the Stage 2 development of 
the tool commenced early in 2014.  However, after encountering difficulties in replicating the official 
fuel costs used in the national statistics, an additional aim was added to this stage:- “To review the 
data and documentation needed to accurately replicate the official definitions of fuel poverty and 
make recommendations”.  Despite the replicability problems resulting from poor English Housing 
Survey (EHS) data and documentation, the project was successful in developing a practical and 
potentially accurate, prototype fuel poverty assessment tool6, with a research report being published 
in March 2015.  

After securing further funding, Stage 3 commenced at the close of 2015, with the modelling, analysis 
and dissemination for Part I being undertaken in 2016 and the modelling and analysis for Part II plus 
the report writing, peer reviews and revisions being completed in 2017.   

1.4. Stage 3 - Aims and Objectives 

The third and final stage of the project aims to finalise, further develop, promote and disseminate 
the LIHC fuel poverty assessment tool.  It aims to ensure that the final tool is practical and efficient, 
can be used at various geographical levels from assessing individual households upwards and is 
sufficiently flexible to meet different local housing conditions, policies and priorities.  More 
specifically, the objectives of stage 3 are for:- 

Part I 
1) To finalise the existing LIHC assessment model using the better data and documentation 

available with the release of the 2013 EHS. 
2) To update the model, for example, by updating the 2013 EHS regional fuel prices and using 

DECC’s latest projected fuel poverty line and fuel cost threshold. 
3) To further develop the existing prototype tool to provide more facilities and outputs. 
4) To provide two versions of the assessment tool, a software based version for installing on 

windows based laptops, notebooks and tablets and a new internet based version of the tool 
for installation on the NEA website; and 

5) To promote and disseminate the fuel poverty assessment tool. 
Part II 

6) To examine how, using the tool, the low income high costs approach could be modified to 
simplify the current fuel poverty indicator and strategy and better target those households 

most in need.  

While the better data and documentation provided with the 2013 EHS proved helpful, the project 
found that accurately replicating the EHS fuel costs still remains problematic in a significant 
proportion of the sample dwellings.  Consequently, it was also found necessary to retain the review 

                                                 
5 Hills, John (2012), Getting the measure of fuel poverty: Final Report of the Fuel Poverty Review, CASE report 72, 

London, CASE, March 2012.  
6 Moore, R et al (2015). 
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of the data and documentation, and the making of recommendations thereto, as a supplementary 
objective for Part I. 

Compared to the existing prototype version, the updating of the assessment model provided a 
more accurate and workable tool, but still one that was relatively basic and limited in its 
capabilities. The further developments in this stage are aimed at making the tool a lot more flexible 
and useful and the actual targeting of fuel poverty much more efficient. 

1.5. Potential Users and Availability of Tool 

The assessment tool is aimed at all stakeholders concerned with eliminating or ameliorating and 
understanding fuel poverty.  These include local authorities, housing associations, fuel companies, 
national and local advice agencies, community organisations, health workers and researchers.   

As a general rule, organisations undertaking large housing surveys, such as local authorities and 
housing associations are likely to be most interested in the software version of the tool, while 
advice agencies, community organisations, health workers, researchers and individuals may be 
more attracted to the web based version.  

An important aim of the project is to make the assessment tool as widely available as possible. 
The Stage 2 prototype tool was based on the Energy Audit Company’s UNO software. While 
the UNO software provided an ideal base for developing and trialling the fuel poverty 
assessment tool, for example, with its facility to collect health and other fuel poverty related 
data and to map any results, it was a condition of the research funding that the tool should also 
be potentially available to other software users.   

With respect to non-UNO users, currently there is no commercial software that uses a full 
BREDEM 2012 procedure and, apart from fuel poverty assessments, no likely demand. 
However, given the official move to BREDEM 2012 and the close similarity of most of the 
calculation to the SAP 2012/Green Deal Assessment (GDA), as part of the dissemination we 
sought to provide a methodology and advice for other software providers and users on how to 
adapt their SAP 2012/GDA models to give running costs based on the official fuel poverty 
calculations.   

In short, the aim is to enable the availability of a number of fully compatible LIHC fuel poverty 
assessment tools, in the same way as there are currently several software models providing 
compatible, Government Standard Assessment Procedure SAP, RdSAP and EPC ratings.   

In addition, as first suggested in Stage 1, in Stage 3 a web based version of the LIHC fuel poverty 
assessment tool was also developed and made publicly available on the NEA website free of 
charge, subject to registration.  This web based version is useful in providing interested parties with 
an alternative to purchasing software and installing this on their systems.  A web based version 
might not be as suitable for carrying out large scale surveys of housing stocks or areas, but is ideal 
for undertaking an individual assessment at a local level, this being one of the main uses of the 

LIHC fuel poverty assessment tool.   

1.6 Policy and practice relevance

Need for the tool 

In a new Fuel Poverty Strategy for England, the Government set a new target and interim 
milestones to ensure that as many LIHC fuel poor homes as is reasonably practicable will achieve 
a minimum energy efficiency standard of Band E, D and C, by 2020, 2025 and 2030 respectively7.   
To meet these targets, especially when resources are scarce, it is essential that local authorities, 
housing and advice agencies have the specific tools needed to accurately and efficiently target 
households in LIHC fuel poverty, starting with those in the least energy efficient homes.   

Stage 1 of the project indicated that there were few, if any existing tools for accurately targeting 
fuel poverty at the local level, on either the LIHC or previous 10% of income definition.  DECC’s 
sub-regional fuel poverty statistics have been shown to be not sufficiently robust for targeting fuel 

                                                 
7 HM Government (2015), Cutting the cost of keeping warm: A new fuel poverty strategy for England, cm9019, URN 

15D/062, London, HMSO, March 2015.  
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poverty at geographies below local authority district level 8, although providing a useful first sieve in 
identifying local areas where accurate assessments are needed.    

Annex C of the Government’s consultation document “Cutting the cost of keeping warm” of July 
20149 listed area based, doorstep, verification and database tools as the first four requirements for 
targeting fuel poverty.  In its final forms, the LIHC assessment tool satisfies all of these 
requirements, being designed to measure fuel poverty at several geographical levels and where 
there are different amounts of local data available.  

As confirmed in Stage 1, in the absence of practical fuel poverty assessment tools, many 
authorities rely on general improvements in the energy efficiency of their housing, both public and 
private, to make their stock more ‘fuel poverty proof’.  However, the fuel costs determining energy 
efficiency (SAP and EPC ratings) are based only on the physical characteristics of dwellings, 
irrespective of how they are occupied, and are, therefore, substantially different from those which 

contribute with low income to the fuel poverty of households10.  

As a result, fuel poverty proofing strategies, while achieving general improvements in energy 
efficiency, are not efficient or cost effective in targeting fuel poverty and prioritising action on those 
households most in need.  As part of the current fuel poverty strategy, the Government have made 
minor revisions to the standard SAP costs – in the Fuel Poverty Energy Efficiency Rating (FPEER) 
- but these are still nowhere near comparable to the costs required to determine fuel poverty11.   

Using the total fuel costs of the household, the assessment model replicates, as closely as 
currently possible, fuel poverty on both the LIHC indicator and previous 10% definition and also 
calculates the fuel poverty gap and dwelling’s FPEER.  By assessing LIHC fuel poverty and 
FPEER, the tool provides local authorities and others with the means to determine whether the 
Government’s fuel poverty targets for 2020, 2025 and 2030 are being met in their area.  By 
measuring the fuel poverty gap, the tool will also enable users to prioritise action on households in 

the deepest fuel poverty.   

In addition, however, the assessment tool incorporates a number of facilities enabling the official 
LIHC indicator to be modified to more extensively and accurately target those most in need, for 
example, by changing the income and/or fuel cost thresholds and the particular fuel prices used.   

Value of tool   

While the tool produces important new outputs, the assessment procedures and actual inputs 
required by the LIHC assessment tool are essentially the same of those already very widely 
applied in the measurement of energy efficiency at the local level.  Consequently, local authorities 
and other users should find using both the software and web based assessment tools very easy 
and familiar.   

Although providing an accurate assessment of LIHC fuel poverty as defined by government 
legislation, the assessment tool is also specifically designed to meet the varying circumstances of 
different local authorities and other users.  For example, depending on the purpose of the survey 
(e.g. an area assessment or individual survey) and the amount of local data available, the tool can 
provide assessments at varying levels of detail with, in the final version, the degree of accuracy of 
the outputs being calculated and displayed.  

To allow for different housing conditions and local priorities, the default LIHC income and fuel cost 
thresholds and fuel prices can all be overridden.  As explained in more detail later, users can use 
this facility to customize the fuel poverty tool to the scale of the local problem and to meet local 
policies.   This is keeping with the Government’s latest guidance for local authorities on adopting a 

                                                 
8 DECC (2014a), Annual Fuel Poverty Statistics Report, 2014, URN 14D/146, London, DECC, 2014, Chap.5, p.50. 
9 HM Government (2015), Cutting the cost of keeping warm: A new fuel poverty strategy for England, Consultation     

Document, URN RD/100, London, HMSO, July 2014, Annex C.   
10 For details of the differences, see section 4.9, Table 4.3 below. 
11 DECC (2014b), Fuel Poverty Energy Efficiency Rating Methodology, URN 14D/273, London, DECC, 17 July 2014. 
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flexible approach when engaging with energy suppliers and identifying households in need of 
energy efficiency improvements12.   

1.7 Influencing Policy and Practice 

The inherent flexibility and facilities built into the assessment tool has enabled the research team to 
examine (in Part II) how the low income high costs approach might be modified to simplify the 
Government’s fuel poverty indicator and strategy and more accurately target those households 
most in need.  In this respect, the assessment tool and related research has the capacity to 
influence government fuel poverty policy and local practice in a number of ways.  Papers from the 
research have already been fed into the Scottish Government’s review of the definition of fuel 
poverty, which has now been published and is presently out for consultation13. 

The tool’s facility to compare the calculation of fuel poverty based on the actual fuel tariffs of 
households with that based on average regional fuel prices as used in national statistics, could 
indicate an underestimation of the problem both locally and nationally.  It could thereby confirm the 
case, supported by the Hills Review, for restoring the collection of household fuel tariffs in the EHS 
for use in the calculation of fuel poverty, as applied in the 1996 EHCS14 but subsequently replaced 
with the use of average regional fuel prices. 
 

A Minimum Income Standard (MIS) based measure of fuel affordability could also help to influence 
future improvements to central and local government policy and practice, by showing how in reality 
the official LIHC fuel poverty indicator is often questionable in terms of its focus.   
 

The existing facility to use alternative LIHC cost thresholds and proposed development of a 
household based energy efficiency rating (HBEER) could also support improvements to the LIHC 
fuel poverty indicator and associated strategy.  As described in Chapter 8, these facilities could 
further simplify and improve the targeting of fuel poverty, by avoiding the current need to undertake 
both a household based assessment of LIHC fuel poverty and a separate assessment of the 
dwelling’s SAP based Fuel Poverty Energy Efficiency Rating (FPEER). 
 

At the local level, it is hoped that the new availability of a practical and flexible fuel poverty 
assessment tool will encourage local authorities and others to rely less on a general ‘fuel poverty 
proofing’ of the housing stock, both public and private, and to more efficient and effective in 
targeting their assessments and priorities for action on those households in most need.   

  

                                                 
12 Department for Business, Energy and Industrial Strategy (2017a) Energy Company Obligation – Flexible Eligibility, 

Guidance for local authorities on engaging with energy suppliers to identify households that would benefit from 

energy efficiency improvements, London, BEIS, April 2017.   
13 Scottish Fuel Poverty Review Panel (2017), A New Definition of Fuel Poverty in Scotland: A Review of Recent 

Evidence, Edinburgh, Scotland, November 2017.  
14 DETR (2000), English House Condition Survey, Energy Report 1996, London, DETR, 2000. 
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PART I – THE ASSESSMENT TOOL 

Following on from Stage 2, this project aims to finalise a tool that can accurately capture the 
Government’s LIHC fuel poverty indicator and fuel poverty gap, while still providing a practical 
assessment for targeting and monitoring fuel poverty at the local level.  In Part I of the report, the 
following five chapters detail the further developments to the tool undertaken in Stage 3:- 

• the first chapter describes the final fuel poverty assessment tool and its use;  

• the second details the methodology and methodological problems encountered; 

• the next examines the accuracy of the final tool;  

• the fourth shows how some household groups can be passported as in or bypassed as not 
in fuel poverty; and 

• the final chapter in part I draws some conclusions and puts forward recommendations.   

2. The Fuel Poverty Assessment Tool  

2.1 Introduction  

After describing the need for and value of a LIHC assessment tool, this chapter looks specifically at 
how the assessment tool could be used for identifying households in fuel poverty, the different 
levels of assessment possible, the software and hardware requirements and at the two versions of 

the tool produced.   

The assessment tool can be used to assess the fuel poverty status of individual households or, 
more generally, to accurately map levels of fuel poverty in housing areas.  It can be applied in the 
field, or from an internal survey already carried out for some other purpose, such as determining 
the Energy Performance Certificate (EPC) of the dwelling, or possibly at a lower level of accuracy, 
for example, where the main characteristics of a dwelling are known but not its actual floor area or 
other dimensions.  

2.2 Identifying households in fuel poverty 

As well as the housing survey information required to compute the energy requirements of the 
home, a number of other important inputs are required for assessing LIHC fuel poverty and 
calculating the fuel poverty gap.  Essentially, the calculation requires three sets of information – 
data about the dwelling, data on the fuel prices and data on the occupants (number, age of 
occupants, and household income after housing costs). The following method could be used to 
identify individual households as being in fuel poverty:- 

 

 1) Identify areas of high fuel poverty  

 
 

 

 2) Divide the area up into streets  

 
 

 

 
3) Preload any existing data about the street into 

the survey software  

 
 

 

 4) Carry out housing surveys in the street  

 

1) The official sub-regional fuel poverty statistics15 are currently disaggregated to Lower Super 
Output Areas (LSOAs), which contain an average of 675 homes (2011). Although not robust at 
geographies below district level, local authorities can nevertheless use this data as a rough first 
sieve to the poorer LSOAs in their area and begin their surveys there. 

 

2) Having chosen an area, it can then be divided up into streets and surveyed on a street by 
street basis.  This not only makes the process more manageable, bur homes on the same 
street are likely to share similar characteristics such as age band and wall construction, making 

                                                 
15 DECC (2014c), Sub-regional Fuel Poverty England, 2012: Low Income High Costs (LIHC) definition, URN 

14D/151, DECC, London, 12 June 2014, Table 3. 
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it quicker to fill in the survey software.  It is also easier to assess characteristics in the context 
of surrounding homes.  For example if a dwelling wall has had ‘stone cladding’ applied to it, 
thus making the wall construction difficult to assess, checking similar neighbouring properties 
can enable the construction to be determined. 

 

3) There are several advantages to using electronic capture over using paper survey forms.  
Firstly, software can give feedback:-  homeowners are able to see the data being filled in and 
the results given and so are more likely to engage with the process; the software can monitor 
any input errors, such as missing a decimal point, and instantly draw the surveyor’s attention to 
it, reducing the amount of poor data collected.  Secondly, filling in the data electronically 
removes the need for surveyors to re-input the data or for paper sheets to be scanned.  Both of 
these steps are time-consuming and a potential source of errors.  Finally, collecting the data 
electronically allows it to be easily transmitted to and analysed by the organisers of the survey. 
 

4) The housing interview surveys are used to capture the household composition and income, as 
well as to check on the survey findings and fill in any missing data. 

2.3 Levels of assessment 

The precise format of the assessment will depend on its purpose and the extent of data already 
held by the local authority or other user. The assessment tool is designed to provide several levels 
of accuracy in the calculation of LIHC running costs, depending on the data available:-  

a) A full RdSAP assessment resulting from any of the Energy Company Obligation (ECO) 
assessments or as part of a targeted approach for selected areas. The revisions to the 
existing model here have included the use of the actual occupancy and fuel poverty related 
fuel prices.  

b) A sub RdSAP assessment carried out at the home as in Warm Zone and other area 
schemes, supplemented with the information from an EPC. This data level is below RdSAP 
but includes the floor area – essential for accurate assessments. Many local authorities 
have already obtained EPC data from Landmark as suggested by DECC in the HECA 
guidance16, and around two thirds of homes in England have now had an EPC issued. 

c) Where an EPC has not been carried out the floor area and other dimensions can be 
estimated from other characteristics and proxies (dwelling age, bed-spaces or room 
numbers, property type and number of storeys) as used by EAC (and by EST and BRE). 

While assessments using the web-based tool will generally be sub RdSAP, at the level of the 
individual dwelling, the procedures for collecting data are similar to those used for the software 
version of the tool.  Thus, advice on using RdSAP survey data, using EPC data from the 
Landmark EPC registry and on doorstep energy collection are described in section 2 of the 
User Guide for the web-based tool.  This is reproduced in Appendix B of this report.     

2.4 Software and hardware requirements 

Any software used for the assessment tool should have the following characteristics:  

1. Be quick to input data. (The quicker the data input, the more homes that can be surveyed.) 
2. Provide calculations at the dwelling.  (The software should be able to calculate the results 

as the data is being input, rather than having to transmit it over the internet, be processed 
on a server and then sent back.  Not all areas have good mobile internet coverage, 
particularly outside urban areas.) 

3. Transmit data in a well-specified format. (When the data has been collected, it should be 
transmitted in a well-defined format such as an xml file.  This will make it straightforward to 
analyse and will also allow a clear re-examination of the raw data in future, if required.)   

There has been no attempt in the project to develop a surveyor’s dedicated, handheld, CAPI 
based, assessment tool.  However, due to Energy Audit Company’s (EAC) existing work in this 
area, the research was able to develop the central assessment model, which if put on a windows 
based notebook or tablet can still receive inputs in the field and provide an immediate assessment 

                                                 
16 DECC (2012), Guidance to English Energy Conservation Authorities issued pursuant to the Home Energy 

Conservation Act 1995, URN 12D/296, DECC, London, July 2012 (rev’d March 2013), p.12. 
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of LIHC fuel poverty.   In this way, the assessment can be done rapidly, confidentially, at a 
person’s convenience and at their own home, with results being available straight away for 
explanation and discussion.     

2.5 The two assessment tool versions  

In Stage 3, two versions of the fuel poverty assessment tool have been produced:-    
1) The software version, first developed in stage 2 based on EAC’s UNO energy model, is 

updated and finalised with new facilities and outputs added; and   
2) The same basic model is used to develop a new online version of the tool and this is freely 

available, on registration, on the National Energy Action (NEA) website.  
 

While the software version is most appropriate for local authorities and housing associations 
surveying large areas and portfolios of housing, the web based tool is aimed primarily at fuel poverty 
assessments in single homes by advice agencies, researchers and other individuals.   

A full description, with screenshots, of the web based version of the assessment tool is provided in 
the user guide on the NEA website, a full copy of which can be found at Appendix B of this report.  
The UNO software is accompanied by a comprehensive and detailed user manual17, which it would 
be impracticable to similarly reproduce here.  Instead, this chapter summarises the main features 

of the software version of the assessment tool and provides further details in Appendix A.  

The chapter concluded with a discussion on the updating and customising of the tool, the links to 
online calculators added in stage 3 and a proposed new facilities for setting alternative heating 
regimes, nearly all of which apply to both version of the assessment tool.  

2.6 The software based assessment tool  

This section shows how the collected data might be used and displayed in EAC’s UNO software.  
However, this report does not recommend using one software package over another.  The 
researchers have used UNO as a demonstration because it is their proprietary software and as 

such is easily modified by the research team.   

That said, the existing UNO model makes an ideal base for the new LIHC assessment tool. As well 
as the actual fuel cost model, it includes around 100 miscellaneous fields for inputting other 
relevant data such as on benefits, vulnerability and health.  These can then be cross-tabulated with 
the outputs on fuel poverty and energy efficiency.  The UNO model also has the facility to map the 
results where the model is used for area assessments of fuel poverty and energy efficiency.  For 
example, Figures 2.1 and 2.2 are screenshots from the UNO software showing, respectively, the 
mapping of the percentage of homes in fuel poverty on the 10% of full income definition across a 

local authority district and the distribution of different EPC bands in a local housing area.                                                                                  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1: Percentage of homes in fuel poverty by LSOA in LA district 

                                                 
17 Energy Audit Company (2017), UNO User Manual, version 3.7 with addendums, Alnwick, EAC, 2017.  
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Figure 2.2: Energy Performance Certificate (EPC) bands in a local housing area 

All energy calculations in UNO are performed by the UNO Engine which is a calculation engine 
based on RdSAP 9.9218, with modifications that allow it to calculate not just a SAP rating but also a 
realistic estimate of the running costs (e.g. unlike SAP it incorporates a calculation of the energy 
used by appliances in the home).  It can also take in varying levels of data, specifically levels lower 
than that used in RdSAP, as described above.  This is critical as a doorstep survey will not be able 
to assess the home to the same extent as a RdSAP survey.  

In short, the specific LIHC fuel poverty calculations have been added to an existing tried and tested 
energy efficiency and fuel cost model, which has already been used in almost fifty local authorities.  
and has been more recently updated and extended in other relevant ways.  

Example of inputs, calculations and outputs 

For the assessment of fuel poverty on both the new LIHC indicator and previous 10% of full income 
definition, a new fuel poverty tab is added to the UNO model display screens. The full tab is shown 
in Figure 2.3 and its various sections, and the sections of other relevant tabs, illustrated and 
discussed in Appendix A.  The particular inputs and resulting outputs shown are for a lone parent 
household, comprising a young mother with two young children, renting a two bedroomed housing 

association dwelling of fairly average energy efficiency in the North East region19. 

 

Figure 2.3: Screenshot of the fuel poverty tab in the UNO based assessment tool 

                                                 
18 BRE (2014), The Government’s Standard Assessment Procedure for Energy Rating of Dwellings: 2012 edition, BRE, 

Garston,  Appendix S, Reduced data SAP for existing dwellings, RdSAP 2012 version 9.92 (December 2014). 
19 For reasons of confidentiality, the address information has been omitted from the screenshot.  
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For the particular dwelling and lone parent family shown in Figure 2.3, Table 2.1 lists the specific 
inputs to the model needed, the step by step internal, model calculations required for assessing the 
LIHC and 10% fuel poverty status and fuel poverty gap and the outputs generated and displayed. 
As well as the fuel poverty gap, the latter now includes a graphical display showing the ‘fuel 
poverty risk’, that is how close a low income household with low required fuel costs is to the cost 
threshold, expressed as a negative fuel cost.    
 

Table 2.1: Example of fuel poverty inputs, calculations and outputs 
 

Inputs to tool Calculations within assessment model Output displays 

After Tax Income  After Tax Income 
 £ per Month= 1000 Weekly primary benefit unit (PBU) income = 1000*12/52  £ per Week =    173.08 
 Annual PBU Income = 230.77*52  £ per Year =    12000 

Occupancy: Female Age 22  Additional benefit unit (ABU) income = 0 (income input)  
                    Male      Age 3 Winter fuel payments (WFP) = 0 (from occupancy input)  
                    Female  Age 2 Basic income = 12000 + 0 (ABU) + 0 (WFP)  

Council Tax (CT)         =     1200 Fuel poverty full income = 12000 + 6000 (HB)  
Mortg. Support (smi/mppi) =   0 + 0 (smi/mppi) + 1200 (CTB) – 1200 (CT)  
Housing Benefit (HB) =     6000 = 18000  
Council Tax Ben. (CTB) = 1200   

Mortgage =  0 AHC Annual income = 18000 – 0 –  6000 = 12000 After Housing Costs Annual  
Rent =     6000   Income = 12000 £/yr 

 Equivalisation factor (from occupancy input) = (A) Equivalised Annual Income 
 0.58 (HRP) + 0.2 (child) + 0.2 (child) = 0.98 = 12245 £/yr 
 Equivalised income = 12000/0.98 = 9184  

Housing + occupancy data  Calculation of energy demand using BREDEM (kWh/yr)  Gas fixed charge =           100 £/yr 
Gas Payment Method =  PPM (Average gas, electricity and non-metered  Gas variable charge =    2.8 p/kWh 
Elec. Payment Method = PPM fuel prices by region and payment type are the pre- Elec. fixed charge =          100 £/yr 
Region = North East 
(Fuel prices) 

programmed annual defaults, but as an option the 
household’s actual tariffs can be input if available) 

Elec. variable on peak = 11.0 p/kWh 

 Cost = energy demand * variables + fixed charges Running Costs =             £1267 £/yr 

 Size of household = 3 (from occupancy input) (B) Equivalised Annual Running  
 Cost equivalisation factor for 3 persons = 1.07 Costs = 1184 £/yr 
 Equivalised fuel cost = 1267/1.07 = 1184  

(Income poverty line]  Income poverty line = 11441 (default for year) (C) Income Poverty Line = 11441  
(Running cost threshold) Income threshold = 11441 + 1184 = 12625 (D) Running Cost Threshold = 1225  
 Cost threshold = 1225 (default for year) 

(Alternative local line & threshold values may be input)  
 

Summary of Results Equivalised income 12245 < income threshold 12625 FP Indicator = No 
 Equivalised fuel cost 1184 < cost threshold 1225 FP quadrant = LILC 

 IF (A < C+D) Equivalised Gap = B - D FP Gap = 0 £/yr 
 IF (A >=C+D) Equivalised Gap = C + B - A Fuel Poverty Risk = - £44 
 (12245 < 11441 +1225) Equivalised Gap = 1184 – 1225  
 Unequivalised Gap = - 41*1.07 = - 44  

10 Percent Fuel poverty ratio = running costs/fuel FP income Fuel Poverty Ratio = 0.0704 
 = 1267/18000 = 0.0704 Indicator = No 
 In 10% fuel poverty, 0.0704 < = 0.10 = No  

 

A full list of the most relevant inputs and outputs in the final assessment tool is given in Appendix 
A, under five headings home inputs, office inputs, default settings, optional inputs and outputs.   

2.7 Updating and customising the assessments 
 

How often the assessment tool is updated and when the inputs are made will vary with different 
variables:- 
 

Infrequent revisions: The energy model forming the basis of the assessment tool will remain fixed 
for a number of years, only being updated as and when SAP, BREDEM and 
the BRE fuel poverty models are revised.   

Annual updates: The assessment tool will be updated annually by adding the latest annual 
regional and payment type fuel prices and the current predicted median fuel 
cost and income poverty line thresholds into the defaults.  

Current inputs: The local housing and social data required for the specific determination of 
fuel costs and incomes will obviously be input whenever the actual LIHC 
assessments are made, whether these be desk studies or fieldwork 
exercises.   

The assessment tool replicates, as far as possible, the present official methodology for determining 
LIHC fuel poverty and the fuel poverty gap, but the model is specifically designed such that any 
future amendments to the indicator can be easily taken on board, for example, in the way fuel 
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prices are determined, fuel costs equivalised, the LIHC thresholds set and disability income 
calculated.   

As both the official income (poverty line + fuel costs) and official cost (median fuel cost) thresholds 
are liable to change significantly every year, the tool is designed to enable these thresholds to be 
easily changed.   To achieve consistent targeting between years or to monitor absolute progress, 
users will be able to use this facility to set local targets which they change less often in real terms.  
These may be higher or, to first consistently target the deepest LIHC fuel poverty, initially lower 
than the official thresholds, depending on the scale of the local problem and local policies and 
priorities.  Alternatively, by linking the cost threshold to the SAP results, low income households in 
less energy efficient housing can be targeted.   However, the tool has been designed so that, in all 
cases, it can still provide the official fuel poverty status and fuel poverty gap for comparison. 

Similarly, if the household’s actual fuel tariffs are available, then these can be input to provide a 
more accurate assessment of LIHC fuel poverty and the fuel poverty gap.  However, again the 
assessment tool can immediately also provide an assessment using the pre-programmed average 
fuel prices to provide the ‘official’ results for comparison.    

2.8 Links to online calculators 

To improve the usefulness and quality of the fuel poverty assessments, both the software and web-
based versions of the tool incorporate links to free online calculators.  Links are available to three 

types of calculator, those aimed at:- 

1. Maximising the household’s income by determining their benefit entitlement, 
2. Reducing their total fuel costs by switching to another supplier/and or fuel tariff.  
3. Determining whether the household can afford their fuel costs and still achieve a minimum 

standard of living.   

Providing instantaneous links to these calculators rather than trying to incorporate the necessary 
calculations into the actual assessment tool has a number of clear advantages.  It avoids the need 
to replicate in the tool what is often complex, dedicated, purpose built software and the consequent 
need to update the often frequently changing data underpinning their calculations.   This section 
discusses the use of the links to benefit entitlement checkers and fuel price comparison sites.  
However, due its wider implications, the link to the Minimum Income Calculator is discussed 
separately and at greater length in Chapter 9.   

Link to benefit entitlement calculators 

As suggested at the London workshop in Stage 1, in Stage 3 we have added a link to enable the 
assessment tool to launch a free web based benefit entitlement checker, for use where the 
responses to the income and any benefit questions indicate that households are not claiming all 
the benefits to which they are entitled.  Using the results from the checker, the model can then 
calculate the fuel poverty status of any particular household based on both their existing income 
and after income maximisation (see Appendix H.7 for more details on the use of such a checker). 

As shown in Appendix B, the link in the web-based version of the tool is currently to the benefit 
entitlement checker on the turn2us.org.uk website, the one on the Citizens Advice website being 
updated at the time of writing. Another commonly used checker is that found on the entitledto.co.uk 
web site.  While this report does not recommend one particular calculator over another, the last 
named is more compatible with the data collected in the assessment tool in asking for the age of 
the household members, rather than their dates of birth, as in the turn2us calculator.    

Links to fuel price comparison sites 

As well as a link to a benefit entitlement checker, the assessment tool was also developed to 
enable it to launch a free fuel supplier/best tariff calculator.  The results from the tariff calculator 
can then be used in the tool to calculate the fuel poverty status and fuel poverty gap of the 

household both before and after potentially switching their fuel tariff and/or type of meter.  

This assessment can only be made where fuel poverty is being more accurately determined on the 
basis on the household’s actual fuel tariff and not on the average regional fuel prices used in both 
the official LIHC indicator and 10% definition of fuel poverty.  Switching supplier and/or fuel tariff 
has no effect on the official definitions, although switching meters can make a difference, as the 
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official fuel costs are based on the average price for each payment type.  In both cases, by 
reverting to the default fuel prices in the assessment tool, a direct comparison can be instantly 
made between the assessments based on actual prices and that using the official fuel cost.  

In the web-based version of the tool the link is to the list and further links to the accredited energy 
price comparison sites published on the Ofgem website.  As with the benefit entitlement checker, 
this report does not recommend one site over another, but the calculator at energylinx.co.uk is one 
frequently used by the public sector, while advisors and individuals often use the calculators on the 
which.co.uk and citizensadvice.org.uk websites. (The use of the latter is detailed in Appendix H.6). 

2.9  Facility to set alternative heating regimes  

The current LIHC Fuel Poverty Assessment Tool uses the four heating regimes used by 
Government to model fuel poverty in England, these being dependent on whether the home is 
under-occupied and whether any member of the household is likely to spend most of the day at 

home (Table 5.2).  

Table 5.2: Heating regimes used to calculate fuel poverty in England  

Heating  Home under Occupancy Heating Heating duration Demand temperature 

Regime -occupied pattern Extent Weekday Weekend Living area Zone 2 

Whole 
Standard 

Not under- 
occupied 

Out during 
day  

Whole 
house 

9 hours 16 hours 21oC 18oC 

Whole 
Full 

Not under- 
occupied 

In during 
day 

Whole 
house 

16 hours 16 hours 21oC 18oC 

Partial 
Standard 

Under- 
occupied 

Out during  
day 

‘Half’ 
house 

9 hours 16 hours 21oC 18oC 

Partial 
Full 

Under- 
occupied 

In during  
day 

‘Half’ 
house 

16 hours 16 hours 21oC 18oC 

 
As currently used, the existing four official heating regimes are by no means ideal.  For example, 
there is an argument for providing whole house heating for all households - to prevent 
condensation and mould growth in less energy efficient properties. The official definition of fuel 
poverty used in Scotland follows this principle, in addition to providing a higher living room 
demand temperature of 23oC for vulnerable occupants, while maintaining 21oC for all other 
households.  The idea that elderly and sick people may need a higher demand temperature than 

others is well established, these temperatures often being cited as being WHO recommendations.  

For the above reasons, there is a very strong case for allowing users of the assessment tool to 
quickly over-ride the default English heating regimes and to set regimes which may be more 
appropriate to the particular household and housing conditions being assessed.  There would 

appear to be 2 ways that users could over-ride the defaults and set alternative heating regimes:- 

1) They could set each individual element of the heating regime separately i.e. the extent of 
heating (e.g. whole house or ‘half’ house), the duration of weekday heating (e.g. 9 hours or 
16 hours) and then the demand temperature (e.g. 21oC/18oC, 23oC/18oC or 23oC/20oC), 
OR 

2) They could choose from a limited number of readymade heating regimes (e,.g. Whole 
Standard, Whole Full, Partial Standard, Partial Full or Whole Full with higher living room 
and/or other room temperatures).  

Whichever option is chosen, a facility to allow users of the LIHC assessment tool to set alternative 
heating regimes would be fully in keeping with one of the central aims of the tool, namely that it 
should be sufficiently flexible to meet local housing conditions, policies and priorities. As with the 
use of alternative thresholds and actual fuel tariffs, however, we would recommend that whenever 
a user adopts an alternative heating regime, that they also run the data using the heating regime 
defaults to again provide a direct comparison with the outcomes based strictly on the official fuel 
poverty definitions.    

In the event, the proposal to add this facility to the assessment tool was put on hold because of the 
then ongoing review commissioned by the Scottish Government to review their definition of fuel 

poverty, and the possibility that different heating regimes for Scotland would emerge.   
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This review has recently been published20 and recommends a modification to the current Scottish 
heating regimes. The review also advocates the use of our fuel poverty assessment tool for 
targeting fuel poverty in Scotland using the proposed new definition and the Scottish Government 
have now put this particular proposal out to consultation.  Consequently, we plan to update this 
research proposal following the current consultation and the likely formal adoption of a new fuel 
poverty definition for Scotland, incorporating amendments to the heating regimes.   

 

  

                                                 
20 Scottish Fuel Poverty Review Panel (2017).  
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3. Methodology and Methodological Problems 
 
3.1 Introduction 
 

This chapter first describes the methodology used to develop the LIHC fuel poverty assessment 
tool and goes on to report the remaining methodological problems encountered in this final stage. 

The English Housing Survey (EHS) and its predecessor the English House Condition Survey 
(EHCS) have been the source of official fuel poverty estimates since 1996. The Government 
monitors fuel poverty in England by assessing its presence at each sample address in the survey. 
Details of the methodology used are set out in the Fuel Poverty Methodology Handbook (FPMH)21, 

published alongside the annual estimates in the Fuel Poverty Report22. 

The only fundamental difference between this national measurement and an accurate local 
assessment of fuel poverty, therefore, should be that, while in the former the homes are scattered 
over the whole country, in the latter they are concentrated in a particular local area.  On this 
principle, an assessment tool to accurately target LIHC fuel poverty at the local level can be 
developed by replicating as closely as possible the fuel poverty model used to produce the 
Government’s national fuel poverty statistics and then testing its accuracy on the EHS sample.  

3.2 Basic methodology  

On the official LIHC indicator, a household is in fuel poverty if:-  
a) Their income is below the official poverty line23, after deducting their required fuel costs, 

and 

b) Their fuel costs are higher than the national median fuel cost. 

Thus, at its simplest, the assessment of fuel poverty requires a determination of a household’s 
income and their required fuel costs. This applies to both the new LIHC indicator and the previous 
definition, in which a household was fuel poor if their required fuel costs exceeded 10% of their full 
income. 

In the case of the new LIHC indicator, it is equivalised income, AHC, that is calculated (i.e. 
disposable income after housing costs, adjusted for the size and composition of the household).  
Similarly, for LIHC fuel costs an estimate is needed of equivalised fuel costs (i.e. the total required 
fuel costs for space and water heating, cooking and lights and appliances, adjusted for household 
size).    

In the fuel poverty cost model, the fuel consumptions needed for the four household requirements 
of space heating, water heating, cooking, and lights and appliance usage are estimated using the 
Building Research Establishment Domestic Energy Model (BREDEM). This is a methodology for 
calculating the energy required to achieve specified performance levels in a dwelling, based on its 
particular physical characteristics and number of occupants.   

The main heating calculation is based on the energy balance between the heat gains and heat 
losses in a dwelling, taking into account a range of factors that contribute to energy efficiency, 
including the:- 

• materials used for the construction of the dwelling; 

• thermal insulation of the building fabric; 

• air leakage ventilation characteristics of the dwelling, and ventilation equipment; 

• efficiency and control of the space and water heating system(s); 

• solar gains through openings of the dwelling; 

• fuels used to provide space and water heating; and 

• any renewable technologies (e.g. solar water heating). 

                                                 
21 E.g. for the 2011 EHS: DECC/BRE (2013a) The Fuel Poverty Statistics Methodology and User Manual, DECC, 

London, 16 May 2013.   
22 E.g. for the 2011 EHS: DECC (2013a), Annual Report on Fuel Poverty Statistics 2013, URN 13D/115, DECC, 

London, 16 May 2013 (updated August 2013) 
23 A household is in income poverty if their disposable income, after housing costs, is less than 60% of the national 

median income.   
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The additional energy requirements for lights and appliances are calculated primarily from the size 
of the dwelling and number of occupants.  Other factors included in the calculation of the lighting 
energy include the total area of glazing and the extent to which low energy bulbs are used in the 
dwelling.  The requirements for cooking are based on the number of occupants and type of fuel 

available. 

The amount of fuel required for space and water heating, cooking and lights and appliances is then 
converted into running costs using average regional prices for gas and electricity for three different 
payment methods, direct debit, standard credit and pre-payment, and average regional prices for 

any non-metered fuels used.   

The fuel poverty model calculates the equivalised income, AHC, from the data collected on income 
and household composition and, similarly, the equivalised fuel costs is determined from the 
calculated total fuel costs and size of the household.  The model then compares the results with 
the respective income and fuel cost thresholds to determine whether or not the household is in 
LIHC fuel poverty.  If they are, it also calculates how far the household lies beneath the LIHC 
thresholds to determine their fuel poverty gap.   
 

In the final assessment tool the model is extended to also calculate the extent to which the 
household is above the LIHC thresholds and, where close to the cost threshold and therefore at 
risk of fuel poverty, to show this amount on the graphical display provided as part of the results (as 

illustrated in section A.4 of Appendix A).   

The most complex part of the fuel poverty model is the BREDEM based calculation of energy 
costs.  Consequently, for the LIHC assessment tool we have sought to replicate the national model 
for local use, by modifying and extending an established, already fully tried and tested energy 
assessment model (UNO) developed by the Energy Audit Company.  Like the national fuel poverty 
model this is also BREDEM based, but was originally designed to calculate energy efficiency 
ratings and CO2 emissions, although subsequently extended.  

3.3 BREDEM, versions and official uses 

Since its inception in the 1980s, a number of versions of BREDEM have been developed, the 
model being updated in 1996 and 2001. However, in the practical uses to which these models 
have been put, there are two main strands.  On the one hand, BREDEM has been used as a basis 
for procedures such as the Standard Assessment Procedure (SAP), for calculating fuel costs on 
which to base the energy efficiency ratings of dwellings, irrespective of how they are occupied.  On 
the other, they have been used, as in the Government’s fuel poverty model, to estimate the actual 
required fuel costs of different households.   

Being concerned primarily with measuring the energy efficiency of housing, most locally used 
BREDEM based energy software falls into the first camp.  For existing homes where the inputs for 
the SAP calculation need to be determined on site without destructive work (e.g. measuring floor 
insulation), a data collection method known as reduced data SAP (RdSAP)24 is normally used. 
Over 15 million homes have now been surveyed using RdSAP in order to produce Energy 

Performance Certificates (EPCs).  

More recently, however, BREDEM based software was developed to provide Green Deal 
Occupancy Assessments, which modify the output of an EPC to reflect a household's actual 
energy use25.  In covering wider energy uses and being household and not solely dwelling based, 
these models are closer to the fuel poverty fuel cost model.  However, unlike the latter, they assess 
a household’s actual fuel use, however inadequate (or wasteful) this may be, rather than that 
required to achieve satisfactory heating and other energy use commensurate with health and 
wellbeing.    
 

For the national energy efficiency and fuel poverty statistics, EHS and fuel price data is converted 
by BRE into a SAP rating (currently SAP 201226) and also into fuel costs for use in the similar, but 

                                                 
24 BRE (2012).  
25 DECC (2014d),The Green Deal Occupancy Assessment Process, a description of the process used to produce Green 

Deal Advice Reports and Improvement Procedures, Version 1.0, DECC, London, 7 December 2014. 
26 BRE (2014), The Government’s Standard Assessment Procedure for Energy Rating: 2012 edition, BRE, Garston, rev. 

February 2014 to include TER calculation for Wales, rev. June 2014 to include RdSAP 2012 
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more complex fuel poverty model. The 2010 fuel poverty statistics uses in Stage 2 were produced 
by BRE using BREDEM-12 (2001 version27), but with several modifications.  Of these, the relevant 
documentation in the FPMH only mentioned the change to the water heating algorithm, in which 
hot water energy use is increased by a factor of 20%28.  

For the 2012/13 EHS sample, the calculation method for the EHS was changed from BREDEM 12 
to the latest version of BREDEM (published in 2013), known as BREDEM 201229.  However, as the 
official fuel poverty statistics are always based on the larger sample provided by two consecutive 
sample years, it was not until after the 2013/14 data had been collected and analysed that the first 
BREDEM 2012 based fuel poverty statistics for the 2013 EHS were published in 2015.  This latest 
version of BREDEM provides a more sophisticated calculation procedure and is also currently 
used in the latest SAP and RdSAP calculations. 

In finalising a practical local LIHC assessment tool, therefore, we use methods based on BREDEM 
2012 and RdSAP to calculate running costs. These methods are better documented and easily 
adapted to estimate fuel costs that are comparable with the ‘older’ version of BREDEM used for 
the earlier official fuel poverty statistics.  

3.4 Updating the assessment tool model 

The work in Stage 2 modified the UNO energy database program to incorporate the data storage 
needed and calculations required to assess whether a household was likely to be in fuel poverty 
under both the LIHC definition, and the previous 10% definition.  The work compared results with 
those from the EHS using the previous method of calculation (BREDEM-12).  

The final modelling work in stage 3 had a number of aims, namely to:-  

• Update the UNO calculation to the latest BREDEM 2012 method and re-assess the 
agreement with the results from the EHS; 

• Develop a free web based tool using the same calculation routine; and 

• Develop a new Household Based Energy Efficiency rating (HBEER) as an alternative to the 
Governments’ Fuel Poverty Energy Efficiency Rating (FPEER) for the purpose of targeting 
fuel poverty. 

In updating the UNO based calculations, the objective was to develop a method of using RdSAP 
data (the standard data collection method used in over 15 million site surveys)  to calculate running 
costs using the BREDEM 2012 calculation method. This method is now incorporated into the UNO 
software with the same calculation engine (albeit with a lower level data set) also being used in the 
online fuel poverty assessment tool.  

3.5 Development of the online assessment tool 

The idea of having a free online version of the fuel poverty assessment tool was first broached at 
the regional workshops on fuel poverty targeting arranged by DECC in Stage 1.  For Stage 3, 
funding for this development was obtained from National Energy Action (NEA), who also agreed to 
publish the online version of the tool on their website.  

For the online version of the tool, the calculation method developed for the UNO software was first 
modified, following the SAP and running cost comparison research needed to update the model to 
BREDEM 2012.  

The format of the interface, needed to allow a web based tool to operate easily on a variety of 
devices with differing screen sizes, was discussed at several meetings in Newcastle with NEA staff 
and an invited audience including Warm Zone staff and several other project workers including 
Advice Centre workers who are not directly involved in energy work.  

Following discussions about security it was decided that addresses would not be stored, only the 
first part of the post code (the outcode) and a reference number. A User Guide (down loadable 

                                                 
27 Anderson B R et al (2002), BREDEM-12: model description, 2001 update, BRE, Garson, 30 January 2002. 
28  DECC/BRE (2010), p.33. 
29 J Henderson & J Hart (2013), BREDEM 2012 – A technical description of the BRE Domestic Energy Model, Version 

1.1, BRE, Garston, 2013. 
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from the NEA website as a PDF) was written, including sections on EPCs, floor area, heating, and 
income data. This is included in this report at Appendix B. 

The webtool was tested on Android devices, Apple (iphone and iPad) and desktop PC running 
various versions of Windows. Modifications were made following feedback and the tool went ‘live’ 

on 14th March 2016. The User Guide gives details of registering to access the site. 

NEA fuel poverty forums were the method chosen to demonstrate the tool and publicise the initial 
research work. Over 200 people attended the five events in Birmingham, York, Manchester, 
Durham, and the formal launch at the London Event.  

At the time of writing, just over 800 assessments using the tool had been made although not all 
users completed the assessment – presumably many of the 277 registered users simply wanted to 
look at the tool rather than use it for their work. About 40% of the completed assessments showed 
that the household was in LIHC fuel poverty. 

An email address for queries and any ‘bug’ reporting is on the site, and the feedback has resulted 
in some small improvements being made to the user guide and a couple of errors have been fixed. 

The tool will be updated every six months with new fuel prices and with new annual thresholds 
(medians for fuel and income).   As well as updating, it is planned to add an updated section on 
bypass groups and additional questions relating to Warm Homes Discount needed to calculate the 
FPEER.   An indication of uncertainty will also be added to the display results following our existing 
analysis of the tool’s accuracy, where the input data is less than EHS level.  

3.6 Testing the assessment model 

Once the assessment tool had been developed, its accuracy was tested by applying the software 
version of the tool to the sample addresses in the 2013 EHS and comparing the results with the 
official fuel poverty statistics.   By matching a large number of EHS files, the required raw and 
derived variables and fuel prices from the survey were extracted and where necessary new 
variables derived to produce a dedicated EHS dataset for the accuracy testing, as the following 
‘statistics’ detail:- 

• Number of 2013 EHS household and dwelling based files used    19 

• Sub-household/dwelling based files used and aggregated          5 

• 2013 EHS fuel price files used         2 

• 2013 EHS Warm Homes Discounts (WHD) eligibility file      1 

• Number of raw EHS variables extracted    160 

• Number of derived EHS variables extracted    140 

• New derived variables computed (50 requiring lengthy syntax) 120 

• 2013 EHS fuel prices, unit cost or standing charges (per region)   66  

Most of the variables were extracted or derived from the EHS public data, available through the UK 
Data Archive30, but the EHS fuel price files and the WHD eligibility file had to be obtained directly 
from BEIS.    

The results of the accuracy testing are the subject of the next chapter of this report. However, first 
this chapter concludes by looking at some of the methodological problems that we encountered in 
replicating the fuel cost model, which seriously affected those results.  

3.7 Methodological problems and improvements 

The problems of accurately replicating the Government’s national statistics on energy efficiency 
(SAP) ratings and, particularly, fuel poverty from the public EHS data and documentation were 
described in detail in chapter 6 and appendices C, D and E of our Stage 2 report published in 
March 201531.  After raising these problems at a meeting of the erstwhile Fuel Poverty 
Methodology Group, DCLG/BRE’s agreed to quality assure previously withdrawn energy 
dimensions data and to include this in the main EHS dimensions file from the 2013 EHS on.  In 
addition, DECC agreed with respect to the fuel poverty documentation “to review what extra detail 

                                                 
30 UK Data Archive (2012), English Housing Survey 2010: Housing Stock Data, SN 7039, DCLG, 9 July 2012. 
31 Moore, R., Wilkinson, B. & Jobson, K (2015) 
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we are able to add through discussions with BRE” 32 and subsequently the Government published 
additional details of their methodology in a separate Technical Annex to the Fuel Poverty 
Methodology Handbook, in Autumn 201533  

While this additional published information answered some of the modelling problems that we had 
encountered in Stage 2, it still left a lot of questions unanswered, as revealed in our comments to 
DECC on the 2015 Annex, reproduced at Appendix C.   Following these comments, as well as 
individual queries raised directly with BRE, DECC published an updated Technical Annex in June 
201634, and for 2017, BEIS have incorporated this additional information into the main Fuel Poverty 

Methodology Handbook35.   

The additional methodological information published by the Government, together with that 
obtained directly from BRE, has significantly improved the overall degree of replicability of the 
official fuel poverty model.  Whereas in Stage 2 it was only found possible to replicate the fuel 
costs to within plus or minus 10% in 58% of the homes, in the 2013 EHS sample this level of 
accuracy is achieved in 5,580 sample dwellings, now representing 71% of the national housing 
stock.  However, this still leaves a large number of sample dwellings where the fuel poverty 
statistics cannot be adequately replicated.   

While there has now been clarification regarding the basic calculations, the precise way that the 
EHS raw data has been converted for input into the BREDEM 12 model remains unclear in these 
dwellings. These uncertainties in the 2013 data conversion significantly affect the running cost 
calculations and this and the remaining problems with replicating the official fuel cost model that 

we encountered in stage 3 are discussed in detailed in Appendix D.   

The EHS data collected by BRE is generally a lower level data set when compared with RdSAP, 
and must be converted into an RdSAP or full SAP format. Other researchers have commented on 
the difficulty of transforming the EHS data for use in energy calculations, and our major 
recommendation would be that BEIS or BRE release the EHS data set in the standard file format 
used in RdSAP calculations (XML). This would enable other workers to reproduce the results 
without BRE formally having to specify how the raw data has been converted. 

                                                 
32 DECC/Richard Moore (2014), e-mails, Withdrawal of EHS Energy Dimensions File, DECC 20.5.14. 
33 DECC/BRE (2015a), The Fuel Poverty Statistics Methodology and User Manual, Technical Annex, URN 15D/488, 

London, DECC.  
34 DECC/BRE (2016), The Fuel Poverty Technical Annex, 2016 edition, London, DECC, 30 June 2016.  
35 BEIS/BRE (2017) Fuel Poverty Methodology Handbook, June 2017 edition, London, BEIS, June 2017. 
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4. Accuracy Testing   

4.1 Introduction 

Because of data problems encountered and described above, the accuracy of the UNO based 
assessment model in replicating the official LIHC fuel poverty indicator and fuel poverty gaps has 
again been tested, now using data from the 2013 EHS.  As in Stage 2 of the project, this has 
involved the input into the model of existing or newly derived EHS variables as required by a near 
full RdSAP based assessment, together with the appropriate fuel prices.  However, in this final 
stage, the accuracy of the tool has also now been tested for two levels of sub-RdSAP data inputs, 
for example, where detailed dimensions are only partially known.    

The running of the models for different data inputs was then followed by the analysis described 
below, which compares the assessment tool results with the official statistics. To compare UNO 
based and official LIHC fuel costs and LIHC fuel poverty, two 2013 EHS samples have been used:- 

1) The full EHS sample, and  
2) A sub-sample where reasonable agreement has been achieved. 

Overall, the Stage 3 analysis shows that, as a consequence of the methodological problems 
described in the previous chapter and in Appendix D, there remains a mismatch between the 
results from the final LIHC fuel poverty assessment tool and the official statistics in a significant, 
albeit now reduced proportion of sample homes.  However, importantly, it also confirms that - to an 
even greater extent than found in Stage 2 - differences in the LIHC fuel poverty assessments are 
generally confined to households with small fuel poverty gaps, i.e. those on the margins of fuel 
poverty. 
 

4.2 Comparison of tool generated and EHS RdSAP ratings 

The EHS fuel cost model forms the basis for the production of both SAP ratings and the fuel 
poverty costs, the SAP version being simpler in relating only to space heating, water heating and 
fixed lighting, having a single heating regime, a single set of fuel prices and being based on 
standard occupancy.  Consequently, for our testing of the fuel costs, the SAP results from our data 
conversion were first compared with those in the published EHS 2013 dataset.  

It is clear from our current and previous work that applying RdSAP assumptions to the EHS data 
does not result in a perfect match with the BRE SAP results, due to a large number of uncertainties 
in the assumptions made by BRE, although in most instances the agreement is adequate. Where 
we have reduced the uncertainties – using a subset of data and results where most of the 
unknowns have been eliminated, the SAP agreement is good. 

We are confident that where there is a lack of agreement between our results and those in the 
EHS it is not due to different calculation methods, but is a result of the different assumptions about 
the conversion of raw EHS data to input into the SAP and BREDEM 2012 calculations. 

The uncertainties are due to the lack of adequate documentation and also in a small number of 
cases, possibly errors in the official model in the treatment of dimensions and heating efficiencies. 
The effect in SAP points on the ratings is indicated below in the Table 4.1.  Combinations of the 
first two can result in SAP ratings differing by more than 1 point, while combinations of the final 
three can cause divergences of more than 2 points. 

Table 4.1:  Uncertainty factors and the effects on SAP rating points 

Uncertainty factors Effect on ratings 

Dimensional data differences 0 to 1  
U-value defaults where insulation not accessed, & for flats with corridors unknown 
Park home U-values being used 3-8 
Treatment of upper storeys partly in roof space <6 
Boiler efficiencies due to mismatching of boiler type 0-8 
Estimated window areas instead of RdSAP  <1 
Living room areas measured rather RdSAP <1 
Low energy lighting proportion  <1 
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RdSAP 2009 has been used as the main comparison, since this was the data method used at the 
time of the 2013 EHS and the additional items needed for SAP 2012 were not then specifically part 
of the survey (e.g. party wall construction, wall thickness, draught-stripping). 

Overall, 49% of all SAP results are within +/- 2 points of the BRE SAP results. Very large 
differences in SAP cannot be due to the differing assumptions alone, but must be where BRE have 
corrected the raw data, without this being made clear in the data set. 

In an effort to check the accuracy of our SAP calculation, EHS results where there was doubt 
about the boiler efficiency were eliminated to give a subset of properties containing only 
condensing combi boilers. This subset was then reduced to only those where both BRE and 
ourselves had matched the boiler, the water heating figure was within 100kWh (indicates the same 
boiler efficiency), and the wall type was solid, or cavity wall, with no roof rooms. Around 71% of this 
subset had SAP ratings within +- 2 SAP points of the BRE values. 

4.3 Comparative distribution of RdSAP ratings 

Figure 4.1 compares the national distribution of RdSAP ratings as produced by the UNO based 
model and as recorded by the EHS.  Compared to the Stage 2 results, the better information on 
the official methodology has almost eliminated the discrepancy in the median ratings across the 
whole sample. For the UNO based model this is now just 0.3 point higher than for the 2013 EHS, 
the distribution having slightly fewer ratings below the median and more above than the official 
figures.    

 
 

Figure 4.1: Comparison of SAP distribution between the EHS and tool based models 

4.4 Comparison of tool generated and EHS fuel costs 

As already mentioned, the uncertainties in the 2012 and 2013 data conversion also significantly 
affect the running cost calculations (see Appendix D for a detailed discussion). 

The data that goes into the SAP calculation is also used in the calculation of running costs, with 
several important differences. The BREDEM 2012 calculation uses the actual number of people 
and several heating patterns (rather than a standard based on floor area and averages) to 
calculate water heating, lights and appliances, cooking, and overall running costs. The space 
heating calculation also uses the regional weather data, but the (now abolished) Government 
Office Regions (GOR) cover more than one degree day region for all except London. Where 
adjacent degree day regions have different weather patterns (the most obvious are Yorkshire and 
North West GOR), the space heating can differ by up to 15%.  
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Clearly if the SAP calculations are not in agreement it is unlikely that the running costs will be 
particularly close. Where the SAP is within 2 points the overall running costs in UNO are typically 
within 5% of the EHS figures (about £50 on average). The difference is almost certainly due to 
degree day differences and smaller differences in lighting and zone 1 areas assumptions. Table 
4.2 examines the match between EHS fuel costs and those generated by the fuel poverty 
assessment tool for each of the four components of energy use.  

 Table 4.2: Match between Tool and EHS fuel costs by energy use 

Energy use category Match between Tool and EHS fuel costs 

Cooking Exact match 

Lights and appliances Within margin of error for lighting assumptions 

Water heating Exact for cylinders with electric heating 

Space heating Good fit where SAP ratings are close and GOR is not North West or 
Yorkshire (where there is uncertainty about the Degree Day region 
used in EHS) 

 

More detailed discussion of the differences between our results and those produced by BRE for 
the EHS is covered in Appendix D. 

7.5 Comparative distribution of total fuel costs 
 

Figure 4.2 compares the distributions of the tool based total costs and EHS based official fuel 
costs, before equivalisation.  The overall pattern of the distribution is very similar, but the tool 
based costs have fewer low and generally more average and higher values, thereby giving a 
slightly higher median of £1,272 compared to the official median fuel cost of nearly £1,250.  
 

 

Figure 4.2: Comparative distribution of bulk of UNO based and BRE fuel costs 

 
4.6 Use and analysis of EHS sub-sample 

As previously mentioned, the lack of agreement between the tool’s assessments and those in the 
EHS is not thought due to different calculation methods, but appears to stem from some unknown 
assumptions made by BRE in converting the raw EHS data to inputs into BREDEM 2012.  
Consequently, for further accuracy testing, it is reasonable to use the EHS sub-sample where 
reasonable agreement between the two models is found.   

As in Stage 2, to avoid the worst anomalies within the BRE model, the confidence figures are 
based on a sub-sample of the EHS (now 71% of the grossed 2013 sample) where the running 
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costs from a full dimensional assessments are within plus or minus 10% of the official fuel poverty 
fuel costs.  Unlike the omitted 29%, all of these sample homes produce approximately the same 
modelled fuel costs as the published EHS costs when applying the official methodology for 
calculating fuel poverty to the raw EHS data.  

Before using this sub-sample to determine the confidence figures, however, the distribution of the 
homes in the sub-sample were first examined to ensure that they were reasonable representative 
of the full national stock.  This was done by comparing the grossed sub-sample with the full EHS 
sample over a number of key variables.   

Table 4.3 shows that the distribution of the matched sub-sample is representative of the national 
housing stock both regionally and in terms of tenure. The proportional differences all fall well under 
5%, apart from in the case of the relatively small North East region.  For tenure, the greatest 
divergences occur for households owning outright and renting from a registered social landlord, but 
the difference are still well under 10%.   
 

Table 4.3: Distribution of EHS full and matched sub-samples by region and tenure 

                                                            Thousand households/Column percentage 

Variable Category EHS full sample EHS sub-sample 

   Households Percent Households Percent 

Region  North East 1,122 5.1 850 5.4 

 North West 3,005 13.7 2,155 13.8 

 Yorks and Humber 2,223 10.1 1,505 9.7 

 East Midlands 1,910 8.7 1,361 8.7 

 West Midlands 2,239 10.2 1,647 10.6 

 East 2,433 11.1 1,691 10.8 

 London 3,176 14.5 2,252 14.4 

 South East 3,576 16.3 2,501 16.0 

 South West 2,295 10.4 1,629 10.4 

Tenure Owned with mortgage 6,850 31.2 5,028 32.2 

 Owned outright 7,173 32.6 4,665 29.9 

 Privately rented 4,144 18.9 3,029 19.4 

 Rented from LA 1,617 7.4 1,180 7.6 

 Rented from RSL 2,196 10.0 1,689 10.8 

Total households 21,979 100.0 15,591 100.0 

Table 4.4 illustrates the comparison in the distributions by dwelling type and energy efficiency 
ratings. Amongst dwelling types, the greatest proportional differences occur in detached dwellings 
and for the relatively small number of purpose built, high rise flats.  The lower section of the table 
also shows that the matched sub-sample has a significantly lower proportion of both the highest 
and lowest energy rated dwellings, although again the number of dwellings in each of these two 
categories is relatively small.  

Table 4.4: Distribution of EHS full and matched sub-samples by dwelling type and EPC 
                                                                                       Thousand households/Column percentage 

Variable Category EHS full sample EHS sub-sample 

   Households Percent Households Percent 

Dwelling  End terrace 2,142 9.7 1,631 10.5 

type Mid terrace 3,988 18.1 2,911 18.7 

 Semi detached 5,587 25.4 4,040 25.9 

 Detached 3,941 17.9 2,339 15.0 

 Bungalow 1,991 9.1 1,560 10.0 

 Converted flat 776 3.5 485 3.1 

 Purpose built flat, low rise 3,139 14.3 2,418 15.5 

 Purpose built, high rise 416 1.9 208 1.3 
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EPC A & B 229 1.0 99 0.6 

ratings C 4,928 22.4 3,706 23.8 

 D 11,399 51.9 8,427 54.1 

 E 4,252 19.3 2,808 18.0 

 F & G 1,172 5.3 551 3.5 

Totals households (x1000) 21,979 100.0 15,591 100.0 

The final of the three tables compares the distribution for the full EHS and matched sub sample by 
household composition and LIHC fuel poverty.  Again the sub-sample appears reasonably 
representative of the national population, with pensioner couples and lone parents being the only 
two groups where the percentage share diverges by 10% or more.  Despite, the lower proportion of 
homes with low energy efficiency ratings, the percentage of households in LIHC fuel poverty is only 
marginally lower in the matched EHS sub-sample, both figures being around 10%.  

Table 4.5: Distribution of EHS full and matched sub-samples by household type & FP 
                                                                             Thousand households/Column percentage 

Variable Category EHS full sample EHS sub-sample 

   Households Percent Households Percent 

Household  couple, under 60 years 4,059 18.5 2,943 18.9 

composition couple, aged 60 or over 3,946 18.0 2,516 16.1 

 couple with child(ren) 4,601 20.9 3,525 22.6 

 lone parent with child(ren) 1,603 7.3 1,269 8.1 

 Multi-person households 1,794 8.2 1,278 8.2 

 one person under 60 2,681 12.2 1,845 11.8 

 one person aged 60 or over 3,296 15.0 2,217 14.2 

Fuel  In LIHC fuel poverty  2,242 10.2 1,493 9.6 

poverty Not in LIHC  fuel poverty 19,737 89.8 14,098 90.4 

Total households (x1000) 21,979 100.0 15,591 100.0 

4.7 Accuracy of fuel poverty assessments 

Being reasonably representative, this matched sub-sample is used to determine the extent to 
which the tool’s assessment of LIHC fuel poverty is accurate under different conditions.  In the 
case of both versions of the fuel poverty tool, the accuracy of any assessment depends largely on 
two fairly obvious factors:- 

1. The accuracy of the input data, particularly with respect to the dimensions of the home; and 
2. The size of the fuel poverty gap, reflecting the depth of the household’s fuel poverty.   

Assessing the fuel poverty status of a household can be carried out in a number of ways, the most 
accurate involving a site visit.  The accuracy of the UNO fuel poverty prediction compared to that in 
the published EHS figures has been assessed as a function of the fuel poverty gap, using three 
levels of data that could be input:- 

• RdSAP or EHS level data, providing full dimensions (Table 4.6) 

• EPC certificate type data – providing the floor area but no other dimensional data) (Table 
4.7).  In this instance the data level is likely to be where someone using the webtool has 
data on the property and can download an EPC to obtain the floor area. The UNO 
modelling carries out a best fit to estimate the room heights and heat loss perimeters. 

• Basic data (heat loss areas modelled from bedrooms or habitable rooms, age and property 
type). This is the least accurate type of assessment and the webtool recommends that 
efforts are made to obtain the floor area wherever possible (Table 4.8). 

Full dimensional data 

Table 4.6 shows that where the UNO database or the NEA web tool is using the most accurate 
dimensional data, the prediction of LIHC fuel poverty is 100% accurate for all fuel poverty gaps of 
£100 or more – such gaps accounting for around 70% of all those calculated.  Where the gap is 
under £100 but at least £50, the average accuracy is reduced to just under 89%, this falling to 78% 
for gaps of under £50.  Of all households assessed as fuel poor using the full tool, 95% would also 
be officially classed as in fuel poverty using the EHS.   
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The table shows that the tool is not as accurate in determining low income households not in 
official LIHC fuel poverty where the fuel poverty risk is greatest.  However, where fuel costs are 
£50 or more under the cost threshold there is agreement on the household not being fuel poor in a 
similar 80% of cases and in 99% of cases where the household is on low income but £100 or more 
away from failing the fuel cost threshold.  For all households in the LILC sector, nearly 94% of 
those assessed as not in fuel poverty are also not fuel poor on the official indicator. 

Table 4.6: Level 1 accuracy of LIHC fuel poverty assessment by FP gaps and FP risks 

(using full dimensional data) 
Fuel poverty gap/risk 1) % of tool 2) % of 3) No of tool 4) No of 5) No same 

Col 1,3,5 – tool based non-FP/FP official FP based FP official FP on both 

Col 2, 4 - official gap in official FP in tool FP (x1000) (x 1000) indicators k 

Totals passing threshold 6.2                  2.5 0 165 2,472 

Risk -£200 or more 0                     0 0 0 1,504 
 -£150 to -£200 0                     0 0 0 293 
 -£100 to -£150 0.8                     0 0 3 322 
 -£50 to   -£100 19.7                  4.3 0 51 207 
 -£50 or below 43.3                17.5 0 111 146 

Gap Under £50 78.1 51.4 236 279 184 
 £50 to £100 88.5 83.7 181 175 161 
 £100 to £150 100.0 94.5 184 172 184 
 £150 to £200 100.0 100.0 144 132 144 
 £200 to £300 100.0 100.0 209 273 209 
 £300 to £400 100.0 100.0 117 143 117 
 £400 to £600 100.0 100.0 171 161 171 
 £600 to £800 100.0 100.0 77 80 77 
 £800 or more 100.0 100.0 72 78 72 

Totals failing threshold 94.8 88.4 1,392 1,493 1,319 
 

Confidence of fuel poverty assessment being accurate on official LIHC indicator:-. 

 < 77%  77% plus  85% plus  97% plus  99% plus 

 
Total floor area but no other dimensional data 

Table 4.7 shows the relatively small effect on the accuracy of the assessment of omitting all of the 
dimensional data apart from the floor area. For small fuel poverty gaps of under £50, the accuracy 
is reduced from 78 to 67%, but in the 70% of cases where the fuel poverty gap is £100 or over, 
there is still almost 98% or greater accuracy.   Over all households assessed as fuel poor, there is 

now agreement with the official LIHC indicator in nearly 93% of cases.    

As with the full dimensional data, the tool is slightly less accurate in assessing non-fuel poor 
households.  It produces only a marginally lower level of accuracy where the fuel costs are within 
£50 of the threshold and gives agreement on 77% of cases where the costs are £50 to £100 lower.   
For low income households, falling short of the threshold by between £100 and £150 the 
agreement rises to 94% and to a full 100% where the fuel costs are cheaper by £150 or more.  In 
total, there is agreement in nearly 93% of the cases where the tool assesses the household as not 
in fuel poverty. 
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Table 4.7: Level 2 accuracy of LIHC fuel poverty assessment by fuel poverty gaps and FP risks 

(using data less storey heights and heat loss perimeters) 

Fuel poverty gap/risk 1) % of tool 2) % of 3) No of tool 4) No of 5) No same 

Col 1,3,5 – tool based non-FP/FP official FP based FP official FP on both 

Col 2, 4 – official gap in official FP in tool FP (x1000) (x 1000) indicators k 

Totals passing threshold 
tttthreshold 

7.4 3.6 0 197 2,640 
Risk -£200 or more 0 0 0 0 1,479 

 -£150 to -£200 0 0.1 0 0 296 

 -£100 to -£150 5.7 1.2 0 19 312 

 -£50 to   -£100 22.8 7.7 0 58 196 

 -£50 or below 42.7 22.2 0 120 161 

Gap Under £50 67.1 50.7 221 279 149 

 £50 to £100 87.6 71.4 207 175 181 

 £100 to £150 97.7 91.6 154 172 151 

 £150 to £200 99.3 100.0 164 132 163 

 £200 to £300 99.5 98.5 234 273 233 

 £300 to £400 100.0 100.0 110 143 110 

 £400 to £600 100.0 100.0 170 161 170 

 £600 to £800 100.0 100.0 59 80 59 

 £800 or more 100.0 100.0 69 78 69 

Totals failing threshold 92.5 86.2 1,389 1,493 1,285 
 

Confidence of fuel poverty assessment being accurate on official LIHC indicator:-. 

 < 77%  77% plus  85% plus  97% plus  99% plus 

 
Dimensions modelled from other dwelling characteristics 

Table 4.8 demonstrates the importance of using the actual floor area in the calculation, rather than 
as shown using the predicted floor area as calculated by the UNO geometric model. Even for 
larger fuel poverty gaps of between 100 and £150 there is a significant reduction in the accuracy 
from nearly 98% to under 79%.  Without a reliable floor area, accuracy levels of 97% and above 
are now only achieved in the 33% of cases where the fuel poverty gap is £300 or more, the overall 
accuracy rate for all households assessed as fuel poor being reduced to 81%.     

Table 4.8: Level 3 accuracy of tool based LIHC fuel poverty by FP gap and FP risks  

(for data less storey heights, heat loss perimeters and floor areas) 
Fuel poverty gap/risk 1) % of tool 2) % of 3) No of tool  4) No of 5) No same 

Col 1,3,5 - tool based non-FP/FP official FP based FP official FP on both 

Col 2, 4 - official gap in official FP in tool FP (x1000) (x 1000) indicators k 

Totals passing threshold 10.7 9.6 0 278 2,329 
Risk 
or===
=mor
e         
-£150 
to 
£200 
-£100 
to 
£150 
-£50 
to   
£100 
-£50 
or 
below 
Unde
r £50                
£50 
to 
£100 

-£200 or more 1.4 0.9 0 22 1,505 
 -£150 to -£200 18.9 5.4 0 59 254 
 -£100 to -£150 20.0 12.5 0 53 211 
 -£50 to   -£100 18.5 24.9 0 49  216 
 -£50 or below 39.9 35.2 0 95 143 

Gap Under £50 48.7 48.6 234 279 114 
 £50 to £100 73.1 69.0 205 175 150 
 £100 to £150 78.6 85.4 200 172 157 
 £150 to £200 85.8 75.3 138 132 119 
 £200 to £300 85.7 91.5 217 273 186 
 £300 to £400 97.5 97.2 152 143 148 
 £400 to £600 97.7 95.9 190 161 185 
 £600 to £800 100.0 100.0 74 80 74 
 £800 or more 100.0 93.1 66 78 66 

Totals failing threshold 81.2 80.3 1475 1,493 1,198 
 

Confidence of fuel poverty assessment being accurate on official LIHC indicator:-. 
 < 77%  77% plus  85% plus  97% plus  99% plus 
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Where the dimensional data is weakest, the fuel poverty assessment tool generally gives more 
accurate results for low income households not in fuel poverty than for those who are fuel poor - in 
contrast to the previous two examples.  As before, there is agreement in well over half of cases 
where the fuel poverty risk is greatest. However, for all households falling below the median cost 
threshold by between £50 and £200, around 4 out of 5 are not in fuel poverty on the official 
indicator and this proportion rises to nearly 99% for those with fuel costs that are lower by £200 or 
more.  For all households in the LILC quadrant, there is agreement on the households not being 
fuel poor in over 89% of cases.   

As a result of the better documentation, the confidence figures are an improvement of those 
produced in Stage 2 using the 2010 EHS.   The 100% of full dimension assessments that are the 
same as the official LIHC indicator above FP gaps of £100, compared to 100% 'accuracy' only 
being achieved above gaps of £150 in Stage 2.  The results for the sub-dimensional assessments 
are also better than expected with even those lacking floor areas being 'accurate' by over 97% 
where the fuel poverty gap exceeds £300.    

In short, a UNO based fuel poverty assessment is more than likely to match the official 
LIHC indicator in all cases where the household is in serious or severe fuel poverty, even where 
full dimensional data is not available.   
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5.  Passporting and Bypassing LIHC Fuel Poverty 

5.1. Introduction 

The analysis of households that could be ‘passported’ as in, or ‘bypassed’ as not in fuel poverty, is 
aimed at making the targeting of fuel poverty as efficient as possible. To this end, the exploratory 
analysis in Stage 2 indicated that there were a significant number of households with and without 
high fuel costs that were respectively so likely and so unlikely to be in fuel poverty that a full LIHC 
assessment is unnecessary.   

As the particular benefit data used in Stage 2 was newly introduced in the 2011 EHS, it was not 
then possible to repeat the analysis for previous years.  However, although not included in either 
the 2012 or 2013 EHS public fuel poverty datasets, DECC/BEIS have produced the same benefit 
variables for these subsequent years and have made these available to the authors. 

Using these further two years of benefit data, the analysis is undertaken in a more systematic way 
than in Stage 2, using a statistical technique called CHAID (Chi-squared Automatic Interaction 
Detection) which displays the modelled results in an easily interpreted tree diagram.   

For accurate results, CHAID requires large sample sizes.  To achieve this, the fieldwork samples 
for 2011/12, 2012/13 and 2013/14 used in the 2012 and 2013 EHS housing stock surveys are 
combined to give 3 years of data, and grossed using the 2013 EHS three year weights look up file.  
These three year weightings are not as robust as those used for the normal two year based EHS 
housing stock surveys.  To overcome this, the 2011 and 2012 EHS are similarly combined to 
provide a further, albeit overlapping, 3 years of data and grossed using the 2012 EHS three year 
weight look up file.   

After a temporarily grossing designed to give the grossed distributions while still maintaining the 
un-grossed sample sizes, a CHAID analysis is undertaken separately on both of the 3 year 
samples. The average EHS grossed figures for the two analyses is then calculated. Full details of 
the methodology are provided in Appendix E.   

5.2. EHS benefit data 

In the EHS interview survey, data is collected on the receipt of a number of specific means tested 
benefits.  However, past comparisons of this data with official records of the number of benefits 
paid, has shown this raw data to be problematic, appearing to have a large proportion of missing 
cases36. For their policy work, DECC have derived more robust EHS data on the eligibility of  
households for specific benefits and published this data as part of the 2011 EHS fuel poverty 
public dataset.  Although not subsequently published, DECC/BEIS have continued to annually 
update this data. 

The DECC data records whether the primary benefit unit in each household is eligible or not for 
each of a series of specific means tested benefits.  From this data, a new EHS derived variable is 
constructed showing which particular benefit or combination of benefits each household is eligible 
for, if any.  As shown in Table 5.1, as well as using the DECC benefit data, this variable is 
extended to also cover the eligibility for one or two state pensions.  

The table shows the grossed number and percentage of households eligible for each benefit and 
combinations of benefits in the two 3 year samples used in the analysis.  The proportions of 
households eligible for Pension Credit that are also eligible for Child Tax Credit are so small that 
they are not disaggregated as for the younger households.  

To accompany this new benefits variable, a new variable for household types is also derived, 
showing the number of persons in the primary benefit unit, whether or not these are of pensionable 
age or had dependent children and whether or not the household includes other benefit units, such 
as independent children.  

  

                                                 
36 For example, Consumer Focus (2010), Cutting the energy bills of the fuel poor, London. Consumer Focus. 
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Table 5.1: Eligibility for specific benefits in two 3 year EHS samples 

Code Primary benefit unit eligible for:- 2011 + 2012 EHS 2012 + 2013 EHS 
   x1000 % x1000 % 

ESA Employment & Support Allowance 207 0.9 364 1.6 

CTC Child Tax Credit  3,188 14.5 2,787 12.4 

ESA+CTC ESA + Child Tax Credit 138 0.6 242 1.1 

WTC Working Tax Credit 427 1.9 440 2.0 

IS Income Support 504 2.3 356 1.6 

IS+CTC Income Support + Child Tax Credit 752 3.4 580 2.6 

JSA Job-seekers Allowance 429 2.0 522 2.3 

JSA+CTC Job-seekers Allowance + CTC 205 0.9 154 0.7 

PC/sav Pension Credit Savings (+/- CTC) 441 2.0 454 2.0 

PC/guar Pension Credit Guarantee (+/- CTC) 774 3.5 775 3.5 

PC/guar/sav PC Guarantee & Savings (+/- CTC) 832 3.8 802 3.6 

SP1 One State Pension only 2,709 12.4 2,773 12.4 

SP2 Two State Pensions only 2,127 9.7 2,335 10.4 

5.3 Use of SAP and EPC ratings 

For each of the two 3 year samples, two CHAID analyses are undertaken.  Building on the findings 
of the preliminary analyses in Stage 2:- 

1) The first analysis is aimed at determining those households with high fuel costs with a very 
high probability of LIHC fuel poverty.   

2) The second is carried out on the whole sample and targets households with a very low 
probability of fuel poverty. 

Households with a very high probability of fuel poverty can generally be only determined for 
households with high fuel costs. Consequently, although an income assessment may be 
unnecessary, an assessment of fuel costs is still required in these cases.  As this assessment can 
also provide Reduced Standard Assessment Procedure (RdSAP) ratings, SAP ratings are included 
in the list of independent variables used in the CHAID analysis of high frequencies of fuel poverty.  

For household groups with a very low probability of fuel poverty, neither an assessment of income 
nor of fuel costs is required.  In this respect, knowing which households fall in these latter groups 
could well prove the most cost effective for targeting fuel poverty.  For these households, existing 
RdSAP and Energy Performance Certificate (EPC) ratings are already known for a high proportion 
of homes, particularly in the rented sectors, although for only around a half of all homes likely to be 
assessed.  Consequently, for these cases, the CHAID analysis is run using independent variables 
both including and excluding EPC ratings.     

As the main target of the Fuel Poverty Strategy for England is to ensure that as many LIHC fuel 
poor homes as is reasonably practicable will achieve a Fuel Poverty Energy Efficiency Rating 
(FPEER) of at least band C by 2030, all homes with an EPC rating of C or above can, in the 
shorter term, be bypassed from any assessment of fuel poverty.  

FPEER and SAP ratings are similar but not identical, as the former allows for direct energy cost 
interventions, such as Warm Home Discounts (WHD), by reducing for eligible households the 
normal SAP related fuel costs on which the energy efficiency ratings are based.  For a particular 
low income household, the FPEER of their home may, as a consequence of this lower fuel cost, 
provide a more accurate target indicator than the equivalent RdSAP and EPC rating.  However, as 
a basis for bypassing households, existing EPC ratings provide a safe substitute for the FPEER, 
with for example an EPC rating of 69 at the bottom of Band C having, if anything, an even higher 
FPEER.   
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5.4. Increasing frequency of LIHC fuel poverty in C rated homes 

Taken from the latest official statistics37,Table 5.2 shows the trend in the number and proportion of 
households in each FPEER target band to be in fuel poverty in five years between 2010 and 2015.  
The table shows that with a progressive increase in number of homes rated band C or above, the 
number of fuel poor in these bands increased substantially.  Thus, although the proportion of 
households in homes rated C or more who were fuel poor only increased from 1.3 to 2.6%, the 
number and proportion of all households in fuel poverty who had C plus rated homes increased 
more than fivefold, from only 38,000 or 1.5% in 2010 to 194,000 or 7.8% in 2015.   

Table 5.2: LIHC fuel poverty by fuel poverty energy efficiency ratings (FPEER) 
  Row percentage/ thousand households/ column percentage/ £ in real terms 

FPEER Year 

% of households 
within group 

Number of 
households     

Total 
number of 

households 
(000's) 

% of all fuel 
poor 

households 

Average 
fuel 

poverty 
gap (£)1 Not fuel 

poor 
Fuel 
poor 

Not fuel 
poor 

Fuel 
poor 

C+ (2030 2010 98.7 1.3 2,973 38 3,011 1.5 250 

target) 2015 97.4 2.6 7,202 194 7,396 7.8 202 

D   (2025 2010 93.2 6.8 9,539 694 10,233 27.9 160 

milestone) 2015 87.2 12.8 9,411 1,385 10,796 55.3 205 

E  (2020 2010 80.3 19.7 5,010 1,227 6,236 49.3 294 

milestone) 2015 80.8 19.2 2,794 665 3,459 26.6 427 

F 2010 76.6 23.4 1,273 389 1,661 15.6 581 

 2015 75.6 24.4 611 197 808 7.9 918 

G 2010 69.0 31.0 316 142 458 5.7 1,260 

 2015 69.2 30.8 137 61 198 2.4 1,568 

Total 2010 88.5 11.5 19,110 2,490 21,600 100 356 

Hholds 2015 89.0 11.0 20,155 2,502 22,657 100 353 

 
The average fuel poverty gap of households in band C homes dropped slightly from around £250 
in 2010 to £202 in 2015, at 2015 prices.  In 2010, the gap was £90 higher than the average gap for 
the much larger proportion (28%) of fuel poor households in band D, but by 2015 the average had 
become very similar to that of £205 for the fuel poor in band D - who by then accounted for the 
majority (55%) of the total.  Although substantial, in both years the average gap was significantly 
below the £356 and £353 for all households in fuel poverty. 

Because the LIHC indicator is a relative standard, the increasing number of fuel poor in band C 
and above is a trend that is likely to continue.  As the fuel poverty milestones or targets are met 
(even if only partially) and the efficiency of the housing stock improves more generally, not least as 
a result of new house building, so the value of the median fuel cost threshold is likely to decrease 
in real terms - assuming no overriding, long term increases in fuel prices.  This is likely to bring an 
increasing number of low income households living in homes rated C or above, often in the social 

rented sectors, into LIHC fuel poverty.   

The rate of increase in the number and proportion of such households in the 5 years since 2010, 
suggests that by the target date of 2030, a substantial proportion of the relatively constant number 
of fuel poor on the Hill’s LIHC indicator could be in FPEER C rated homes. This situation is 
exacerbated by the effective lowering of the C band for low income households by the use of the 
FPEER which, for example, in 2015 gives 194,000 fuel poor in C rated homes, compared to only 
151,000 such households that have SAP ratings above band C38.   

In short, well before the target date of 2030 the proportion of fuel poor in FPEER C rated homes 
could easily reach over 1 in 4, with hundreds of thousands of households with average to high fuel 

                                                 
37 Department for Business, Energy and Industrial Strategy (2017b), Trends in Fuel Poverty, England: 2017 (2003 to 

2015 data), BEIS, updated 29 June 2017, Table 2.   
38 BEIS (2017b), Table 3.   
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poverty gaps being increasingly excluded from action by already meeting the lower FPEER band C 
‘energy efficiency’ target.  

5.5. The CHAID analysis and resulting groups 

To make the analyses more ordered and systematic, it was initially proposed to force the CHAID 
procedure to first split the sample using either of the new variables on eligibility for specific benefits 
or household type.   In the event, however, this facility was not generally used, as CHAID 
automatically chose the benefit eligibility variable for the first split when both analysing the high fuel 
cost and total samples.  

When selecting high frequencies for households who may be passported as being in LIHC fuel 
poverty, the analysis only uses those end nodes39 showing around 90% or more households in fuel 
poverty.  However, for those on means tested benefits with low frequencies, the analysis only 
selects nodes showing an average of below 5% of households in fuel poverty. This seems 
appropriate as, to safeguard those at risk, it is clearly more important to be more cautious in 
choosing those households who can be omitted from being classified as fuel poor, than for those 
passported as in fuel poverty.     

With less than 11% of all households being LIHC fuel poor, it is also important that the analysis of 
low frequencies, using the total sample, focusses on those households that are likely to be 
assessed for fuel poverty and where the prevalence of fuel poverty is generally higher.  Such 
households will typically include those eligible for means tested benefits, but should also include 
those vulnerable to the problem due to age and/or ill health, including pensionable households.  

Table 5.3 shows the number and percentage of households with high required fuel costs that are 
eligible for specific means-tested benefits or no benefits that have a particularly high probability 
(around 90% or over) of LIHC fuel poverty, together with the relevant sample sizes (in brackets). 
The figures are for the average of the two 3 year EHS samples.  As shown in the previous Stage 2 
analysis using the 2011 EHS alone, households with high fuel costs that are eligible for Jobseekers 
Allowance, particularly those also receiving Child Tax Credit, have a particularly high probability of 
LIHC fuel poverty.   

Table 5.3: Households with high costs with a high probability of LIHC fuel poverty 

              Thousand households/ row percentage/ (sample sizes n) 
 
  

 

 

 

 

 

 

 

 

 

*BU = Benefit Unit  

For homes where EPC ratings are available, Table 5.4 shows the number and percentage of 
working age households on specific means tested benefits that have a particularly low probability 
(an average of 2.5 % or less) of LIHC fuel poverty, again with the relevant sample sizes (in 

brackets).  Figures are also once again given for the average of the two 3 year EHS samples.    

                                                 
39 The branch endings of the decision trees produced by the CHAID analysis giving the highest frequencies of LIHC 

fuel poverty; see for example, Figure 2 in Appendix A.   

Benefit Dwelling and/or household Average of 2010/13 and 2011/14 EHS samples 
eligibility characteristics In fuel poverty k Total H’holds k Average sample 

         1st split 2nd split 3rd split 4th split percentage percentage size (n) 

1) JSA +    62 62 (77) 
CTC    99.7 100.0  

2) IS or Not reg. HRP <  53 57 (64) 
ESA disabled 45 yrs  92.3 100.0  

3) JSA, IS/ No other Full time or 
 

146 150 (161) 
ESA+CTC BU* inc. unemployed 

 
96.9 100.0  

4) ditto ditto Other work No long 88 99 (128)   
status Illness 89.3 100.0  

5) ditto Other BU SAP  66 74 (66) 
 income < 57  88.2 100.0  

6) 2 SPs or No work HRP < 
 

53 59 (59) 
no benefits nor retired 25 yrs 

 
89.0 100.0  

Total for above groups 467 502 (553)     
93.0 100.0  

Total households with high costs x 1000 2,325 11,041 (8080)     
21.1 100.0  
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The table generally confirms the present use of an EPC rating of C as a broad threshold for  
households not in fuel poverty.  However, it often adds other criteria to minimise the inclusion of 
fuel poor households who would otherwise be increasingly likely to be falsely bypassed as not in 
fuel poverty, if using a threshold of band C alone.   

Table 5.4: Households eligible for mean tested benefits with a low probability of LIHC fuel poverty 
                                                                                       Thousand households/row percentage/(sample sizes n) 

Benefit Dwelling and/or household Average of 2010/13 and 2011/14 EHS samples 

eligibility characteristics  In fuel poverty k  Total H’holds k Average sample 

1st split 2nd split 3rd split 4th split Percentage Percentage size (n) 

IS, WTC, EPC C  Area  3 734 (1028) 

CTC, ESA plus < 94m2  0.4 100.0  

ditto EPC D Area Post  2 145 (156) 

  < 69m2 1974 1.6 100.0  

JSA, ESA/ EPC C  bungalow  0 193 (284) 

IS/JSA+CTC plus or flat  0.1 100.0  

ditto ditto terraced  3 127 (209) 

    house   2.5 100.0  

Pension  EPC C    5 463 (588) 

credit plus   1.1 100.0  

ditto EPC D Single 1 bedrm 2 207 (313) 

    pension dwelling 1.1 100.0  

Total for above benefit groups 16 1,868 (2577) 

        0.8 100.0  

Total households x 1000 2,325 22,178 (19332) 

       10.5 100.0  

The comparison between the households eligible for Job-seekers Allowance and Child Tax Credit 
(JSA+CT) in tables 5.3 and 5.4 is particularly interesting.  While Table 5.3 shows that nearly all 
such households are likely to be fuel poor, Table 5.4 reveals that where the same type of 
household are living in, generally small, flats with an EPC rating of C or above, next to none are 
likely to be in fuel poverty.  

Table 5.5 provides a list of similar households on means tested benefits for homes where EPC 
ratings are not available. Compared to Table 5.4, these groups have generally slightly higher 
probabilities of fuel poverty, but still on average well under 4% over the two EHS samples.        

Table 5.5: Alternative benefit groups for bypassing, where EPCs not available 
                                                                      Thousand households/row percentage/(sample sizes n) 

Benefit Dwelling and/or household Average of 2010/13 and 2011/14 EHS samples 

eligibility characteristics  In fuel poverty k  Total Hholds k Av. sample 

1st split 2nd split 3rd split 4th split Percentage Percentage size (n) 

IS, WTC, Area Semi or  28 502 (664) 

CTC, ESA < 69m2 low rise  5.5 100.0  

ditto Area Post 2 bedrms 6 186 (213) 

 69-94m2 1980 or less 3.4 100.0  

JSA, ESA/ Post Over 2  6 114 (133) 

IS/JSA+CTC 1990 bedrooms   5.0 100.0  

Pension  <= 1 Post  0 71 (73) 

credit (all) bedroom 1990  0.4 100.0  

ditto ditto 1919 to Not PR 7 376 (620) 

   1990 sector 1.8 100.0  

Total for above benefit groups   47 1,249 (1702) 

        3.7 100.0  

Total households x 1000   2,325 22,178 (19332) 

       10.5 100.0  

 
For homes with and without available EPC ratings respectively, Tables 5.6 and 5.7 provide the 
results for households not eligible for means tested benefits, but including those eligible for one or 
two state pensions.   As only 2.8% of all households eligible for one state pension alone are in 
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LIHC fuel poverty, only single pensioner groups that have an average of less than 2% of fuel poor 
households are selected as bypass groups.  For household eligible for 2 state pensions, where on 
average 5.7% are fuel poor, the selection is limited to groups with less than 2.5% in fuel poverty.  

 5.6: State pensioner and other households with a low probability of LIHC fuel poverty 
                                                                       Thousand households/ row percentage/ (sample size n) 

Benefit Dwelling and/or household Average of 2010/13 and 2011/14 EHS samples 

eligibility Characteristics  In fuel poverty k Total H’holds k  Av. sample 

1st split 2nd split 3rd split 4th split Percentage Percentage size (n) 

One state Outright O     37 2,283 (1867) 

pension or LA/RSL     1.6 100.0  

ditto Owned Has   4 202 (136) 

  mortgage savings   1.9 100.0  

Two state No other Outright  Other BU 39 1,716 (1092) 

pensions benefits owner income 2.2 100.0  

ditto Other EPC D <= 2 0 85 (114) 

  benefits or above bedrooms 0.5 100.0  

Outright 1+ working     7 1,355 (776) 

owner full time     0.5 100.0  

Mortgage  ditto No EPC C 5 324 (237) 

or LA rent   Savings or above 1.6 100.0  

Private or EPC C   4 659 (656) 

RSL rent or above   0.6 100.0  

ditto EPC D Not fulltime <= 1 1 43 (50) 

    nor retired bedroom 1.6 100.0  

Total for above groups   97 6,667 (4925) 

        1.5 100.0  

Total households x 1000   2,337 22,424 (19332) 

        10.5 100.0  

 

As households who are not eligible for these specific means tested benefits nor a state pension 
represent 44% of all households and only have 4.8% in LIHC fuel poverty, a slightly different 
approach is taken.  To better cover groups who might be assessed for fuel poverty, for these 
particular households the CHAID analysis is forced to make the first split on tenure.  In addition, 
only those households with the very lowest frequencies in each tenure are selected as bypass 
groups.   As for the previous tables, all sample sizes are reasonable, although the samples for the 
final group in both tables are only just of sufficient size.   

Table 5.7: Alternative state pensioner and other households, where EPCs not available   
                                                                      Thousand households/ row percentage/ (sample size n) 

Benefit Dwelling and/or household Average of 2010/13 and 2011/14 EHS samples 

eligibility Characteristics  In fuel poverty k Total H’holds k Average sample 

1st split 2nd split 3rd split 4th split Percentage Percentage size (n) 

One state Outright O     37 2,283 (1867) 

pension or LA/RSL     1.6 100.0  

ditto Owned Has   4 202 (136) 

  mortgage savings   1.9 100.0  

Two state No other Outright  Other BU 39 1,716 (1092) 

pensions benefits Owner income 2.2 100.0  

Outright 1+ working   7 1,355 (775) 

owner full time     0.5 100.0  

Mortgage  ditto No HRP age 12 776 (458) 

or LA rent   savings <= 40 yrs 1.6 100.0  

Private or 1+full time 1919 to 27 to 4 275 (272) 

RSL rent or retired 1980 37 yrs 1.5 100.0  

ditto ditto Post 1980   8 658 (643) 

        1.2 100.0  

ditto Not full time Two Post 0 27 (45) 

  nor retired bedrooms 1990 0.0 100.0  
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Total for above groups   112 7,293 (4190) 

        1.5 100.0  

Total households x 1000   2,337 22,424 (19332) 

        10.5 100.0  

5.6. Coverage of specific benefit groups 

To determine the actual coverage of the passport and bypass groups, the numbers of households 
in the low probability groups using EPCs (shown in Tables 5.4 and 5.6) have first to be adjusted 
downwards to allow for the fact that, unlike all of the sample EHS addresses used in the CHAID 
analysis, EPCs are sometimes unavailable in practice.  This adjustment is made using data on all 
EPCs lodged since 2008, published by DCLG, and is detailed in Appendix E, section E.8. This also 
describes how any overlaps in the low probability groups generated by CHAID using EPCs and not 
using EPCs (that is between table 5.4 and 5.5 and between table 5.6 and 5.7) are accounted for.  
No similar adjustments are required for the high probability groups (in Table 5.3) as any SAP 
ratings can be determined by the assessment tool in the process of determining whether or not the 
household has high fuel costs.    

The next two tables show the number and percentage of households, eligible for each specific 
means-tested benefit or one or two state pensions, that are also in one of the passport or bypass 
groups.   These tables provide figures for all households covered by all of the groups listed in 
Tables 5.3 to 5.7, accounting for both the overlaps in the groups requiring and not requiring 
existing EPCs and the number of homes having actual EPCs by the 2nd quarter of 2016.   

Table 5.11 gives the coverage for the average of the two 3 year EHS samples for working age 
households on means tested benefits.  The first column gives the figures for the high probability 
groups listed in Table 5.3, with the percentages calculated for all households and not just those 
with high fuel costs.   On average, this coverage ranges from 7% for those on employment and 
support allowance (ESA) to 34% of all households eligible for jobseekers allowance (JSA) with or 

without additional child tax credit (CTC).     

The second column provides the comparable figures for the low frequency groups listed in Tables 
5.4 to 5.7, the generally higher coverage here ranging from 10% for Employment and Support 
Allowance plus Child Tax Credit (ESA+CTC) to nearly 39% for Income Support (IS). The third 
column gives the total number and percentage of households covered, as most specific benefits 
have coverage from both high and low probability groups.  The combined percentages giving the 
largest coverage of 51% is for households eligible for Job-seekers Allowance (JSA) alone, two 
thirds of these being passported as in fuel poverty.  

Table 5.11: Passported and bypassed groups relative to all working age ‘benefit’ households  
                                       Thousand households/ row percentage 

Benefit 
eligibility 

Average of 2010/13 and 2011/14 EHS samples 

Passported as in Bypassed as not in Total households Total eligible for 

LIHC fuel poverty LIHC fuel poverty  selected k/%  benefit/s k/% 

ESA 20 93 113 285 

 7.0 32.6 39.6 100.0 

CTC  494 494 2987 

  16.5 16.5 100.0 

ESA + CTC 18 20 37 190 
 9.4 10.3 19.7 100.0 

WTC  120 120 434 

  27.7 27.7 100.0 

IS 37 166 203 430 

 8.7 38.6 47.3 100.0 

IS + CTC 144 86 230 666 
 21.6 12.9 34.5 100.0 

JSA 162 80 242 475 

 34.1 16.9 51.0 100.0 

JSA + CTC 62 22 84 180 

 34.3 12.2 46.5 100.0 
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Table 5.12 provides comparable information for the bypass groups relative to all households 
eligible for pension credit, state pensions alone or no benefits or pensions.  However, coverage is 
only provided by the low probability bypass groups listed in Tables 5.6 and 5.7, except for the final 
group which includes high levels of fuel poverty amongst young households in full-time education.  
The average proportion of all households eligible for the guarantee, savings or both elements of 
pension credit covered by the bypass groups ranges from 20 to nearly 30%.  The coverage for 
pensioners not eligible for pension credit is significantly higher, with nearly 91% of all such single 
pensioners and 80% of pensioner couples being bypassed as not in LIHC fuel poverty.   

Table 5.12: Passported and bypassed groups relative to all ‘pensioner’ and other households 
         Thousand households/ row percentage/ (sample size n) 
Benefit 
eligibility 

Average of 2010/13 and 2012/14 EHS samples 

Passported as in Bypassed as not in Total H’holds Total eligible 

LIHC fuel poverty LIHC fuel poverty selected k/%  for benefit/s k/% 

PC sav +/- CTC  90 90 447 

  20.1 20.1 100.0 

PC guar +/- CTC  231 231 774 

  29.8 29.8 100.0 

PC both +/- CTC  241 241 817 

  29.5 29.5 100.0 

One state pension  2485 2485 2741 

  90.7 90.7 100.0 

Two state pensions  1776 1776 2231 

  79.6 79.6 100.0 

None  59 3416 3475 9520 

 0.6 35.9 36.5 100.0 

 
In Table 5.13, the statistics in the previous two tables are summarised by banding the individual 
benefits into broader benefit types.   The table shows that overall nearly 86% of all households 
eligible for state pensions alone can be bypassed as not in LIHC fuel poverty.  For households 
eligible for means-tested benefits, the total proportion that can be passported or bypassed is 27% 
or more, while the fugure for those not eligible for any benefits is nearly 37%.  Overall, there are a 
total of over 9.8 million or 44% of all households in the selected groups, of which 42% are by-
passed as not in LIHC fuel poverty.  

Table 5.13: Passported and bypassed groups relative to and all ‘benefit’ households  
                                                   Thousand households/ Row percentage/ Column percentage 

 

 
5.7. Coverage of LIHC fuel poverty and low income 

For each benefit type, Table 5.14 compares the number and percentage of households in LIHC 
fuel poverty in the high and low probability groups with the prevalence of fuel poverty of all 
households eligible for such benefits.  In the first row, the proportion of fuel poverty amongst the 
households passported as fuel poor (Table 5.3) is shown to be substantially higher than the 
incidence amongst all households on general means-tested benefits who have high fuel costs.  
Conversely, in the next four rows, fuel poverty amongst those bypassed as not fuel poor is 
significantly lower than the average frequency for all households eligible for the same benefits.   

Benefit 
eligibility 

Average of 2010/13 and 2012/14 EHS samples 

Passported as in Bypassed as not in Total H’holds Total eligible 

LIHC fuel poverty LIHC fuel poverty selected k/% for benefit/s k/% 

Means tested 443 1,081 1,523 5,648 

benefits (Ex PCs) 7.8 19.1 27.0 100.0 

Pension credits  562 562 2,039 
 

 27.6 27.6 100.0 

State pensions  4,262 4,262 4,972 
 

 85.7 85.7 100.0 

No benefits          59 3,416 3,475 9,520 
 

0.6 35.9 36.5 100.0 

Total by-passed 502 9,320 9,822 22,178 
 

2.3 42.0 44.3 100.0 
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Table 5.14: Comparison of LIHC fuel poverty in passport/bypass groups and in all benefit households 
                                            Thousand households/ row percentage/column percentage 

 

 
Table 5.15 shows the number and proportion of households with low LIHC incomes who are 
passported as in or bypassed as out of fuel poverty in each of the five types of benefit groups, as 
shown in Tables 5.3 to 5.7.  The greatest number of low income households come from the bypass 
groups with a low probability of fuel poverty, but which are nevertheless eligible for non-pension 
related means tested benefits.  On average, 61% of the households in these groups are on low 
LIHC income, and these cover nearly 12% of all low income households. The second largest 
contribution, of over 8%, is from the groups with high fuel costs who are passported as being in 
LIHC fuel poverty.  Households eligible for pension credit, state pensions or with no benefit 

eligibility each add a further 2 to 5%.     

Table 5.15: Coverage of low LIHC income households by passport/bypass groups 
                                             Thousand households/ row percentage/column percentage 

Benefit/Group Average of 2010/13 and 2011/14 EHS samples 

type Low LIHC income High LIHC income Total H’holds k/%  

High Fuel Costs 467 35 502 

 93.0 7.0 100.0 

 8.2 0.2 2.3 

Means tested  659 422 1,081 

benefits  61.0 39.0 100.0 

 11.6 2.6 4.9 

Pension Credits 141 421 562 

 25.1 74.9 100.0 

 2.5 2.6 2.5 

State Pensions 198 4,063 4,262 

 4.7 95.3 100.0 

 3.5 24.6 19.2 

No Benefits 267 3,149 3,416 

 7.8 92.2 100.0 

 4.7 19.1 15.4 

 

 

Benefit/Group 
type 

Average of 2010/13 and 2011/14 EHS samples 

Selected group in Total of type in Total  

LIHC fuel poverty LIHC fuel poverty households k/%  

High Fuel Costs 467 2,325 11,041 

 93.0 21.1 100.0 

 20.1 100.0 49.8 

Means tested  36 1,399 5,648 

benefits  3.3 24.8 100.0 

 1.5 60.2 25.5 

Pension Credits 10 261 2,039 

 1.7 12.8 100.0 

 0.4 11.2 9.2 

State Pensions 80 206 4,972 

 1.9 4.1 100.0 

 3.4 8.9 22.4 

No Benefits 38 459 9,520 

 1.1 4.8 100.0 

 1.7 19.7 42.9 

All passport/bypass  631 2,325 22,178 

groups 5.1 10.5 100.0 

 27.1 100.0 100.0 

Total households 2,325 2,325 22,178 

k/% 10.5 10.5 100.0 

 100.0 100.0 100.0 
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All passport/bypass 1,732 8,090 9,822 

groups  17.6 82.4 100.0 

 30.5 49.0 44.3 

Total households 5,670 16,508 22,178 

k/% 25.6 74.4 100.0 

 100.0 100.0 100.0 

 

5.8. Applying the passported/bypassed groups 

Table 5.16 shows the effect on the national statistics of using all the groups to determine the 
presence or absence of LIHC fuel poverty. On average, assuming all households in any of the six 
groups with a very high incidence of such poverty to be all fuel poor increases the number of 
households in ‘fuel poverty’ by 35 thousand or less than 2%.  Conversely, assuming that none of 
the households in any of the groups with a very low incidence of such poverty are fuel poor 
reduces the number by 164 thousand households or 7%. This gives a net reduction of around 
128 thousand households in LIHC fuel poverty and 95% of the official headline number for the 
combined two EHS samples. 

As shown in tables 5.13 and 5.15, a total of over 9.8 million households are covered by the 
selected groups, but only a proportion of these, particularly in those groups only eligible for state 
pension or not eligible for any kind of state benefits, are likely to be actually assessed for fuel 
poverty.   

5.16. Potential savings from the use of the bypass groups 
                                              Thousand households/ row percentage/column percentage 

 
 
 
 
 
 
 
 
 
 

A rough idea of the resources that can be realistically saved by using the lists can be gained by 
assuming, for example, that as a first sieve, the targeting of fuel poverty is focussed on households 
on means tested benefits, including Pension Credit, only living in homes rated below band C.  On 
average over the two EHS samples, there are just under 6 million such households, but nearly 1.2 
million or 1 in 5 of these fall into one of the specified groups and so can be determined as either in 
or not in LIHC fuel poverty. Of these, over 0.43 million households can be passported as in fuel 
poverty, thereby avoiding the sometimes difficult, assessment of household income, while nearly 
0.72 million can be excluded from being deemed fuel poor without any assessment of either 
incomes or fuel costs.    

Additionally, it is assumed that the initial targeting is also directed to households of state 
pensionable age with no savings, and similarly to non-benefit households with no earnings, both 
also living in homes below band C.  Nationally, there are a total of 980 thousand of the former and 
nearly 420 thousand of the latter households, of which respectively over 660 thousand or 68% and 
72 thousand or 17% are covered by the groups and can therefore be passported as in or bypassed 

as not in fuel poverty. 

The average figures for each of these household sets are shown in Table 4.17, together with the 
totals for all groups. Overall, the total number of households reliant on means tested benefits, state 
pensions or with no such benefits or income that can be realistically passported or bypassed is 
nearly 1.9 million or well over 1 in 4 of those warranting assessment.  Of these, 25% can be 
passported as fuel poor, without any assessment of income, and the remaining 75% bypassed as 
not in LIHC fuel poverty, thereby avoiding both the assessment of household income and fuel 
costs.   

Fuel poverty Average of 2010/13 and 2011/14 EHS samples 

status after:- In LIHC fuel poverty Not in fuel poverty Total H’holds k/%  

Passported as in 2,161 35 2,197 

LIHC fuel poverty 98.4 1.6 100.0 

 93.0 0.2 9.9 

Bypassed as not in 164 19,818 19,981 

LIHC fuel poverty 0.8 99.2 100.0 

 7.0 99.8 90.1 

Total households 2,325 19,853 22,178 

k/% 10.5 89.5 100.0 

 100.0 100.0 100.0 



An Assessment Tool for LIHC Fuel Poverty – Research Report 

 

 

 

48 

 

 
Table 5.17: Coverage of high and low bypass groups in homes below Band C.  

                                                   Thousand households/ Row percentage/ Column percentage 

 
 

 

 

 

 

 

 

 

 

Should an authority wish to also target the increasing number of LIHC fuel poor households living 
in homes in band C, then the hit rate would further increase. For example, on average, the number 
of all households eligible for means tested benefits living below band B increases to over 7.6 
million.  Of these nearly 2.1 million or 27% are now covered by the groups, of which over 0.44 
million can be passported as fuel poor and over 1.6 million households bypassed as not in LIHC 
fuel poverty.  Again, including pensionable households with no savings and non-benefit 
households with no income, the overall exclusion rate increases to 32%, as shown in Table 5.18.   

Table 5.18: Coverage of high and low bypass groups in homes below Band B.  
                                                   Thousand households/ Row percentage/ Column percentage 

 
 
 
 
 

 

 

 

 

 

 

5.9 Income assessments 

For households that cannot be ‘bypassed’ as being highly likely to be in or out of LIHC fuel 
poverty, an assessment of their income will be required. There are established models for 
assessing household income in interview surveys. 

The ONS harmonised income questions form the basis of the EHS income questions. After 
reminding respondents about their various sources of income, these collect the total gross 
income for the HRP and any spouse/partner separately and then for the total household, using 
show cards giving a full or abridged list of weekly and equivalent monthly and annual income 
bands.40 

Although subsequently dropped in the 2011 Census, the 2007 Census Test had two abridged 
income questions for each person in the household. The first multi-coded question asked about 
all sources of income (from a list of 8) in the 12 months that ended on 31 March, while the 
second question asked the respondent to state their total gross income from all sources, using 8 

                                                 
40 ONS (2013), A-Z quick reference guide to harmonised concepts and questions for government social surveys, 

Tichfield, revised February 2013. 

Benefit 
eligibility 

Average of 2010/13 and 2012/14 EHS samples 

Passported as in Bypassed as not in Total H’holds Total eligible 

LIHC fuel poverty LIHC fuel poverty selected k/% for benefit/s k/% 

Means tested 432 457 888 4,375 

benefits (Ex PCs) 9.9 10.4 20.3 100.0 

Pension credits  261 261 1,576 
 

 16.6 16.6 100.0 

State pensions  664 664 980 

with no savings  67.8 67.8 100.0 

No benefits or         40 31 72 417 

earned income 9.7 7.5 17.2 100.0 

Total by-passed 472 1,413 1,885 7,348 
 6.4 19.2 25.7 100.0 

Benefit 
eligibility 

Average of 2010/13 and 2012/14 EHS samples 

Passported as in Bypassed as not in Total H’holds Total eligible 

LIHC fuel poverty LIHC fuel poverty selected k/% for benefit/s k/% 

Means tested 443 1,062 1,505 5,616 

benefits (Ex PCs) 7.9 18.9 26.8 100.0 

Pension credits 0 551 551 2,025 
 0.0 27.2 27.2 100.0 

State pensions 0 787 787 1,145 

with no savings 0.0 68.7 68.7 100.0 

No benefits or         41 67 108 515 

earned income 8.0 12.9 21.0 100.0 

Total by-passed 484 2,466 2,950 9,301 
 5.2 26.5 31.7 100.0 
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bands of weekly income and equivalent annual income.41 In assessing LIHC fuel poverty, the 
lower and higher income bands can be combined where these will clearly fail or pass the income 
threshold, thereby making such questions simpler. 

With the need to also collect housing costs (rents, mortgage payments, council tax and council 
tax benefit), assessing income AHC is somewhat more difficult, except for those known to be on 
means tested benefits and in receipt of council tax and particularly housing benefit. Depending 
on the local authority, the housing costs for these households can be effectively zero in many 
cases42. Whilst accurately assessing AHC income is likely to remain easiest where households 
are wholly reliant on benefit, individual financial circumstances may change with the introduction 
of Universal Credit. 

Assessing the AHC income of outright owners is also relatively simpler, as in the LIHC fuel 
poverty calculations these are assumed to have no housing costs.  However, many of these 
households will not be on means tested benefits and will be paying full council tax, and this first 
needs to be deducted from income to determine the full fuel poverty related income of the 
household. 

5.10 Conclusions 

Compared to the preliminary analysis in Stage 2, the use of CHAID has extended the type of 
and/or number in known ‘passport/bypass’ groups substantially, particularly those very unlikely to 
be in LIHC fuel poverty. It has also produced mutually exclusive households within each set of 
groups.  Given the increasing number of dwellings that have readily available EPC ratings, the new 
division of the groups between those with and without existing ratings is another major 
development in the analysis.  Consequently, where appropriate, the following final list of groups 
has been divided between those with and without existing EPC’s, as well as, as before, between 
those most probably in and not in fuel poverty.  Within each set, the passport and bypass groups 
are also ordered by their percentage of fuel poverty, thereby reflecting the accuracy with which 
they can predict whether or not their particular households are fuel poor.  

Households highly likely to be fuel poor 

On account of their high probability of LIHC fuel poverty, the following number of households with 
high fuel costs, who have benefit eligibility, and/or other specific characteristics, can be passported 
as in fuel poverty.  They consequently do not require any assessment of total household income, 
information which can sometimes be difficult to collect ‘in the field’, particularly where the 
household comprised other benefit units (BU/s).  

Passported groups with high fuel costs and high probability of LIHC fuel poverty % in FP x1000 

1. Households eligible for Job-Seekers Allowance (JSA) plus Child Tax Credit (CTC). 
2. Eligible for JSA, IS or ESA with CTC, working FT or unemployed & with no other BU/s. 
3. Eligible for Income Support (IS) or ESA, not registered disabled and HRP < 45 years old.  
4. Eligible for JSA, IS or ESA with CTC, not ill, working FT nor unemployed & no other BU. 
5. Not eligible for any benefits, but not working or retired and with an HRP < 25 years old. 
6. Eligible for JSA, IS or ESA with CTC, living with other benefit unit/s, but with SAP < 57. 

99.7 
96.9 
92.3 
89.3 
89.0 
88.2 

62 
150 
57 
99 
59 
74 

Total households in groups 1 to 6 93.0 502 

Households highly unlikely to be fuel poor (for use when EPC known) 

Due to their very low probability of LIHC fuel poverty, the following number of households can be 
bypassed as not in fuel poverty, provided the specified basic information about the household, their 
benefit eligibility and their dwelling are known and an existing EPC rating is available for the latter.  
(Where no benefit is specified, the household is not eligible for any benefits). These and the 
following two sets of groups require no assessment of either income nor fuel costs.  

  

                                                 
41 ONS (2007),Census Test 2007, Household Questionnaire –England, May any spare room,  
42 For social tenants, eligibility for housing benefit depends on the rent, income and circumstances of the household and 

any spare room, while for private tenants it is based on the local housing allowance (LHA) and additionally depends 

on where they live.  However, the lowest income households generally receive an amount equal to their full rent.   
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Bypass groups with a low probability of fuel poverty (for use when EPC known) % in FP x1000 

1. Eligible for JSA, IS or ESA with CTC, living in flat or bungalow with EPC rating of C plus. 
2. Eligible for IS, WTC, CTC or ESA in home of less than 94m2 with EPC rating of C plus. 
3. Eligible for two SPs, living with other benefit unit/s in a 2-bedroomed home rated D plus. 
4. Renting homes with an EPC rating of C plus from a private or registered social landlord. 
5. Single pensioners eligible for PC, living in a 1 bedroomed home with EPC rating of D. 
6. Households eligible for Pension Credit living in a home with EPC rating of C or above. 
7. Eligible for IS, WTC, CTC or ESA, living in post 1974 home of < 69m2 with EPC rating D. 
8. Mortgagors or RSL tenants with no savings, working full time or retired, in C plus home. 
9. PRS or RSL tenants, not working full time nor retired, in 1 bedroomed D rated dwellings. 
10 Eligible for JSA, IS or ESA with CTC, living in terraced house with EPC rating of C plus. 

0.1 
0.4 
0.4 
0.6 
0.9 
1.1 
1.6 
1.6 
1.7 
2.5 

75 
650 
60 

588 
151 
413 
99 

284 
135 
110 

Total households in groups 1 to 10 0.6 2,565 

Households highly unlikely to be fuel poor (for use when EPC known or unknown) 

Whether or not the EPC rating of their dwelling is known, the following additional number of 
households can be bypassed as not in fuel poverty, given other basic information on the household 

and/or their home.  

Bypass groups with low probability of FP (for use when EPC known or unknown) % in FP x1000 

11. Households not eligible for benefits, in full time work and owning their home outright.          
12. Eligible for one state pension, owning outright or in the social rented sectors.  
13. Eligible for one state pension, with savings and owning home with a mortgage. 
14. Eligible for two state pensions, owning outright and living with other benefit unit/s.  

0.5 
1.6 
1.9 
2.2 

1,355 
2,283 

202 
1,750 

Total households in groups 11 to 14 1.1 5,590 

Households highly unlikely to be fuel poor (for use when EPC not known) 

Where an EPC rating for their home is not available, the following number of specified households 
are similarly very unlikely to be in fuel poverty and, therefore, can also be bypassed without any 
assessment of their LIHC income or fuel costs.  For the reasons mentioned in section 5.7 above, 
these are not necessarily mutually exclusive of all the households listed in the first 10 groups 
above. However, after accounting for the lower number of homes with actual EPCs, under 20% of 
those on means tested benefits and under 10% overall are estimated to be the same households.  

Bypass groups with a low probability of fuel poverty (for use when EPC not known) % in FP x1000 

15. PRS or RSL tenants, not working full time or retired, in post 1990 2 bedroom dwellings. 
16. Eligible for Pension Credit, living in a post 1990, one bedroomed dwelling or bedsit.       
17. Eligible for PC, living in a 1919 to 1990, one bedroomed dwelling not privately rented. 
18. PRS or RSL tenants, working full time or retired, living in post 1980 dwellings.                  
19. PRS or RSL tenants aged 27-37 yrs working full time, living in 1919 to 1980 dwellings. 
20. Mortgagors or LA tenants, aged <= 40 years, working full time but with no savings. 
21. Eligible for IS, WTC, CTC or ESA, in post 1980 home of 69-94m2 with <= 2 bedrooms. 
22. Eligible for JSA, IS or ESA with CTC, in post 1980 home with more than 2 bedrooms. 
23. Eligible for IS, WTC, CTC or ESA, living in semi or low-rise flat of less than 69m2. 

0.0 
0.4 
0.4 
1.2 
1.5 
1.6 
3.4 
5.0 
5.5 

27 
71 

367 
658 
275 
776 
186 
114 
502 

Total households in groups 15 to 23 0.9 2,976 

It is worth noting that the numbers in this last set could be made more accurate and mutually 
exclusive of other sets were the EHS public datasets to also include whether the sample dwellings 
has an actual, existing EPC.  This could be achieved by linking the EHS samples to the register of 
lodged EPCs, without the need for any additional EHS question.  As SAP ratings are also 
calculated for every EHS sample address, this could also provide a measure of the overall 
accuracy of the lodged EPCs relative to the official SAP calculations.     

The accurate assessment of fuel poverty overall, especially of LIHC fuel poverty, requires the 
collection of a considerable amount of, sometimes difficult to assess information on the 
composition and income of the household and, particularly, to determine the required fuel costs 
appropriate to that household and their dwelling.  Consequently, the greater the number of 
households that can be passported as being in or bypassed as not in fuel poverty, without any 
assessment of their income and/or fuel costs, the greater the saving in time and resources that can 
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be made.  This is particularly important for local authorities and other agencies assessing the 
extent of fuel poverty in their local areas.  

In practice, only a proportion of households in each passport or bypass group, particularly in those 
groups only eligible for state pension or not eligible for any kind of state benefits, are likely to be 
actually assessed for fuel poverty.  However, with the targeting of fuel poverty only on homes 
known to or likely to have an EPC rating below band C, it is estimated that well over 1 in 4 of all the 
households reliant on means tested benefits, state pensions or with no such benefits or income 
could be excluded from a full assessment.  Of these, 25% can be passported as in fuel poverty and 
the remaining 75% bypassed as not in fuel poverty, thereby giving a very significant saving in time 
and resources.   

Even greater savings could be made, were an authority to also target the increasing number of 
LIHC fuel poor households living in homes in EPC band C.  The number of households reliant on 
means tested benefits, state pensions or with no such benefits or income that could be 
passported/bypassed, could then increase to approaching 1 in 3 of all those realistically warranting 
as assessment of fuel poverty.    

The gradual increase in the proportion of LIHC fuel poor likely to be found in C rated homes, 
however, means that the above lists of passport and bypass groups will not have an indefinite life, 
but will need updating from time to time as more EHS data becomes available.  Thus, while this 
section provides a list of household groups that can be currently passed as in or out of LIHC fuel 
poverty, its main aim is not to produce any definitive lists, but to outline the principle and 

methodology for producing such lists.  This also has wider implications.  

This analysis focusses specifically on the passporting and bypassing of households in LIHC fuel 
poverty, but it is important to note that the objectives, principles and basic methodology adopted in 
the analysis, can be applied equally to other definitions of fuel poverty. Such principles include the 
use of CHAID analysis techniques, the determination of those very unlikely as well as very likely to 
be in fuel poverty, and the determination of the groups depending on whether or not they have an 
existing Energy Performance Certificate.   

Using the same principles and methodology, other definitions such as the old 10% full income 
definition or new HBEER approach (described in chapter 8) will produce very different lists of 
‘passport and bypass groups’.  For example, nearly 2.3 million households eligible for only a single 
state pension who are outright owners or in the social rented sectors can be effectively bypassed 
as not in LIHC fuel poverty, having well under 2% of such household so classified.  However, 
clearly the same households cannot be similarly bypassed under the old full income definition, 
nearly 1 in 5 of these being 10% fuel poor in 2013.   
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6. Conclusions and Recommendations 

6.1 The fuel poverty assessment tool 

First and foremost, this project has developed, finalised and disseminated two versions of a 
practical, flexible and accurate fuel poverty assessment tool for targeting and monitoring LIHC and 
10% fuel poverty.  The software version is likely be more appropriate for local authorities and 
housing associations surveying larger areas and portfolios of housing, while the web based tool is 
particularly applicable to the assessment of fuel poverty in individual homes by advice agencies 

and researchers.   

Fuel poverty as defined by the low income high cost (LIHC) indicator, although a straightforward 
concept, is not an easy definition to work with for most non-specialists. The equivalisation of both 
household income and modelled fuel bills to adjust for different household types, and the 
assessment of possible underoccupancy, makes the calculation more complex, and also increases 
the amount of data needed.  By incorporating these complexities within the assessment tool, the 
actual assessment of fuel poverty on the official definitions is made relatively simple.  Moreover, 
the tool can now be used and customized to allow for the efficient and consistent targeting and 

monitoring of fuel poverty over several years in a way appropriate to local conditions. 

While most households in or at risk of fuel poverty will require an accurate assessment, the project 
has also shown that many households may be passported as in or bypassed as out of LIHC fuel 
poverty without respectively a detailed income assessment or with neither an assessment of 

income nor fuel costs.  

In addition, like stage 2, it has again reviewed the problems of replicating the official SAP and fuel 
poverty statistics and, while showing that major improvements have been made in this respect, 
concludes that significant problems still remain and makes further recommendations in this 

respect.  

6.2 Accuracy of assessment tool 

The development of an accurate LIHC fuel poverty assessment tool depends crucially on being 
able to accurately replicate the Government’s fuel poverty statistics.  In turn, this depends on 
having a full and detailed description of the official fuel poverty model.  In stage 2, this was found to 
be wanting, particularly, with respect to the energy cost model and on precisely how the raw EHS 
dwelling data was converted to the energy requirements for each home in the sample.    

The stage 2 report listed and detailed the many problems encountered in accurately replicating 
both the national statistics on energy efficiency (SAP) ratings and of fuel poverty and made a 
number of specific recommendations in this respect. As a result and as a consequence of 
subsequent further enquiries to DECC/BEIS and BRE, the documentation on the fuel poverty 
model itself has now been substantially improved, with the fuel poverty methodology manual being 
made more comprehensive and explicit.  This has also been assisted by BRE’s move, for the 2013 
EHS onwards, of using the already better documented BREDEM 2012 in place of an apparently 
modified BREDEM 12. 

The improved information is such that we are now confident that where there remains a lack of 
agreement between the results generated by the assessment tool and those in the EHS it is not 
due to different calculation methods as such.  Instead, we believe the discrepancies arise from 
different and unexplained assumptions about the conversion of raw EHS data to input into the SAP 
and BREDEM 2012 based fuel poverty fuel cost calculations.  

In short, we believe that provided the data input into the assessment tool is correct and applied in 
the way intended by BREDEM 2012, then the assessment of LIHC fuel poverty using the tool will 
be the same as specified by the official definition. As shown by the analysis, any divergence in 
aggregated data arising because of the inevitable differences between a national survey based 
and local assessment tool and the sheer complexity of the model, will be limited - even more than 

in stage 2 – to households near the LIHC thresholds with low fuel poverty gaps.  

This confirmation that virtually all of the disagreement between the assessment tool based and 
official statistics occurs where the fuel poverty gap is small is particularly important to the targeting 
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of local fuel poverty. It means that the greater the depth of fuel poverty and thus the importance of 
a definitive assessment, the more accurate the LIHC assessment tool is likely to be.   

6.3 Passporting and bypassing LIHC fuel poverty 

For the assessment of incomes, stage 2 of the project indicated that there are a number of benefit 
groups, who given high fuel costs, are so likely to be in LIHC fuel poverty that detailed 
assessments of their income are largely unnecessary.  Conversely, there are many other easily 
identified groups who are so unlikely to be fuel poor that neither detailed information on their 
incomes nor their fuel costs are generally needed.   All that is required in these cases is a 
knowledge of the household’s employment status, age and any disability, their receipt of any 
specific benefits or pensions, the main sources (but not the amount) of their income, occasionally 
their tenure and dwelling size and, where available, the EPC rating of their home.    

In Stage 3, the analysis of benefit groups is substantially extended and made more systematic with 
the use of a statistical technique called CHAID and the analysis of DCLG published data on 
registered EPCs.  As a result many more ‘bypass’ groups are identified.   

Traditionally, the use of proxies, such as benefit eligibility, tenure etc, have generally only been 
used to identify households that could be considered to be in fuel poverty43. Even more than in 
stage 2, however, the analysis has shown that identifying those groups, who albeit still eligible for 
benefits etc, can be bypassed as very unlikely to be in fuel poverty is equally if not more 
productive.   

Given the large number of household types and homes that have now been identified as 
candidates for ‘passporting’ and ‘bypassing’, the use of this data could substantially reduce the 
resources needed for assessing LIHC fuel poverty in large housing surveys.  For the purposes of 
administering housing and council tax benefit, many local authorities have existing data on the 
benefits received by households. However, as revealed in the DECC/eaga-CT fuel poverty 
targeting workshops in Stage 1, the extent to which this information is shared between council 
departments can vary widely between different authorities.    

The analysis has focussed specifically on the passporting and bypassing of households in LIHC 
fuel poverty, but it is important to note that the objectives, principles and basic methodology 
adopted in the analysis, can be applied equally to other definitions of fuel poverty.  For example, 
the methodology could be equally useful in identifying low income households who are very likely 
or very unlikely to be living in homes with an HBEER below Band C, without the need for any 
assessment of their income and/or specific energy efficiency rating.    

6.4 Recommendations 

For improving accuracy 

As a result of the conversion problems, however, we still believe there is a need for more 
comprehensive and detailed documentation, which would enable the fuel poverty statistics to be 
accurately replicated from the raw EHS data in all cases and thus copied in a local assessment of 
fuel poverty.  As also recommended in the stage 2 report, this documentation should provide a 
step by step description of the construction of the fuel cost model in at least as much detail as the 
CAR/UCL paper on converting EHS data for use in energy models44.  

Particularly, we would like BRE to address the problems of replication detailed in Appendix D, 
these being related to the following aspects:-        

• Lights and appliances;        

• Water heating;          

• Primary circuit losses;        

• Space heating;          

• Dimensional data differences;        

• Degree day regions;         

                                                 
43 See for example, DECC’s use of logistic regression to model the “risk” of being in LIHC fuel poverty, published in 

DECC (2013b), Fuel Poverty: A Framework for Future Action – Analytical Annex, DECC, London, July, Section 3.  
44 CAR/UCL (2012), Converting English Housing Survey Data for Use in Energy Models, London, DECC, January 

2012.  
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• Under-occupancy;         

• Unknown loft insulation;       

• Thermal bridging; and         

• Boiler efficiencies.  

Our major recommendation, however, would be that BEIS or BRE release the relevant EHS data 
set in the standard file format used in RdSAP calculations (XML). This would then enable other 
researchers to reproduce the results without BRE formally having to specify how the raw data has 
been converted. 

For improving the bypassing of fuel poverty 

Because the energy efficiency rating of each sample dwelling is calculated as part of the survey, 
the EHS does not collect data on whether or not dwellings have an independent Energy 
Performance Certificate (EPC).  Consequently, to determine those homes that could be bypassed 
using an existing rating, this needed to be modeled, from DCLG statistics on registered EPCs. The 
determination of homes suitable for bypassing could be improved were the survey to collect data 
on existing EPCs, or alternatively to match the EHS sample to the database on already registered 
EPCs.   

As SAP ratings are calculated for all EHS sample addresses, this would have the additional 
advantage of being able to determine the extent to which lodged EPCs matched the official 
calculation of energy efficiency.   
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PART II -  TARGETING FUEL POVERTY 

One of the objectives of Stage 3 was to examine how, using the assessment tool, the LIHC 
approach might be modified to simplify the current fuel poverty indicator and strategy and better 
target those households most in need.  The following four chapters look at this issue in detail:- 

• the first looks at problems with the current fuel cost threshold;  

• the next at an approach for replacing this threshold; 

• the third at an alternative way of determining LIHC low income; and  

• the final chapter summarises the issues raised and draws some conclusions.  

7. Reducing fuel costs in low income homes 

7.1 Introduction 

Specifically, this first chapter shows how the current use of a median fuel cost threshold includes in 
LIHC fuel poverty a large number of homes not capable of being easily improved, while at the 
same time leaving a large proportion of low income households in the LILC quadrant who have 
significant opportunities for reducing their fuel costs.  

As described in the next chapter, there are significant differences between the required fuel costs 
on which SAP ratings are based and those used in the determination of LIHC fuel poverty.  
Nevertheless, the opportunities for reducing fuel costs by improving the SAP rating of a home, 
provides an indication of the potential for also lowering the specific total fuel costs of the household 
and consequently of alleviating any existing fuel poverty.   

Recent editions of the EHS dataset have included a specific ‘energy performance’ data file 
providing the before and after SAP (2012) ratings, related total nominal fuel costs and 
improvement costs for an optimum combination of heating and insulation measures.  Nine SAP 
2012 measures are included in the file, namely loft insulation, cavity wall insulation, cylinder 
insulation, cylinder thermostat, heating controls, boilers, biomass systems, storage heaters and 
warm air systems.  These data have been used to provide an examination of the effectiveness of 
the Government’s LIHC fuel poverty indicator in targeting energy measures to those households in 
need.  For compatibility with the rest of the report, the 2013 EHS data has been used in this 

analysis.  

7.2 Improving the energy efficiency of low income homes 

The Hills Review effectively accepted that all of the households on low income could not afford 
their fuel costs, the number of such households having been shown to be very similar to those with 
insufficient incomes to afford their actual housing and fuel costs as well as the required other living 
costs as set down by the Minimum Income Standard (See Appendix F). However, the review 
further argued that only those low income households with total fuel costs above the median (in the 
LIHC quadrant) could be deemed to be in ‘fuel poverty’, those with lower total fuel costs (in the 

LILC quadrant) being in income poverty alone.  

The EHS ‘energy performance’ data, however, reveals major opportunities for reducing the fuel 
costs for a large number of the households in the LILC quadrant.  For these households, the 
reason they are unable to afford their fuel costs is due, at least in part, to the lower than easily 
achievable energy efficiencies of their homes and, in this respect, they are no different from those 
in the LIHC quadrant.  Consequently, it is difficult to see how these households can be regarded as 
in income poverty alone and not also suffering fuel poverty.   

By excluding expensive improvement measures with long pay-back periods, such as solid wall 
insulation, and ignoring any improvements of less than 1 SAP point, the EHS data defines those 
homes that are not improvable at reasonable cost.  As shown in Table 7.1, the data indicates that 
nearly 1 in 5 (19%) of the homes officially classed as in LIHC fuel poverty cannot be so 
economically improved, while a further 7% have the potential for increasing their SAP ratings by no 
more than 2 points. The average SAP rating of the homes with no such improvement potential is 
56, compared to a mean rating of 45 where an increase of more than 10 SAP points can be 
achieved.   

In 2013, 15% of the ‘non-improvable’ homes of the fuel poor had SAP ratings of C or above.  
However, as shown in section 5.4 above, setting the cost threshold at the national median has the 
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effect of steadily increasing the proportion of the fuel poor in C rated homes.  In 2013, over 65% of 
these particular homes could not be economically improved and a further 11% by no greater than 2 
SAP points.  As a result, it is likely that the proportion of homes classed as ‘fuel poor’ but not easy 
to significantly improve is likely to further increase in future.  

Table 7.1:  Potential increase in SAP ratings and existing mean SAP in low income quadrants 
                                  Thousand households/ Column percentage/ Mean SAP rating 

Increase in  Low income/high costs (LIHC) Low income/low costs (LILC) 

SAP points Number k Percent % Mean SAP Number k Percent % Mean SAP 

Over 10  765 32.6 45.0 240 7.2 55.8 

5 to 10 604 25.8 53.3 620 18.7 63.0 

2 to 5 356 15.2 58.1 693 20.9 67.0 

2 or less 175 7.4 52.8 471 14.2 68.5 

No increase 447 19.1 56.2 1,300 39.1 70.1 

Total 2,347 100.0 51.8 3,323 100.0 66.9 

 

Currently, the main obstacle to improvement in other homes that are ‘not economically improvable’ 
appears to be their solid wall or non-traditional construction, invariably expensive, solid wall 
insulation not being included in the EHS file’s list of measures.  Over 61% of the fuel poor homes 
classed by the EHS data as not economically improvable have solid masonry walls, while over 9% 
are of non-traditional construction. 

As expected, homes in the LILC sector have less potential for improvement, their average existing 
SAP ratings being significant higher.  However, 47% could still be economically improved by more 

than 2 SAP points and 26% by more than 5 points.  

As SAP ratings are on a logarithmic scale, examining the potential reduction in the SAP related 
fuel costs provides a better and more relevant indication of the improvement opportunities.  Table 
7.2 shows the extent to which these costs can be reduced by viable energy measures in each of 
the LIHC quadrants. For each of four different levels of improvement in the fuel costs, the table 
shows the number and proportion of homes in each quadrant and the totals for where more than a 
5% reduction in costs can be achieved. 

Table 7.2: Improvement potential of homes in official LIHC quadrants 
               Thousand households/column percentage 

 

 

Reflecting the limited opportunities for easily improving the SAP ratings of many of those in fuel 
poverty, the table shows 27% of homes in the LIHC quadrant achieving potential fuel cost 
reductions of under 5%.  Also reflecting the SAP figures, overall a smaller proportion of households 
in the LILC quadrant are capable of fuel costs reductions than amongst those in LIHC fuel poverty.   
Nevertheless, over half (52%) of the homes in the LILC quadrant can have their SAP related fuel 
costs reduced by over 5%, with savings of between 10 and 20% being possible in nearly 23% of 

% reduction Low income Low income  High income High income  Total 

in SAP cost high costs low costs high costs low costs households 

over 20% 828 478 3,041 832 5,179 

 35.3 14.4 34.0 10.4 22.9 

10-20% 644 751 2,408 1,948 5,751 

 27.5 22.6 26.9 24.4 25.5 

5-10% 239 500 944 1,133 2,816 

 10.2 15.0 10.6 14.2 12.5 

5% or less 199 294 867 783 2,143 

 8.5 8.9 9.7 9.8 9.5 

No reduction 435 1,300 1,685 3,274 6,694 

 18.5 39.1 18.8 41.1 29.6 

All over 5% 1,712 1,729 6,392 3,911 13,746 

 73.0 52.0 71.5 49.1 60.9 

Total  2,347 3,323 8,945 7,968 22,583 

 100.0 100.0 100.0 100.0 100.0 



An Assessment Tool for LIHC Fuel Poverty – Research Report 

 

 

 

57 

 

homes and a further 14% providing potential reduction in fuel costs of over 20%.  In terms of 
absolute numbers, in 2013 there were slightly more low income households (1,729 thousand) with 
lower fuel costs in homes capable of significantly reducing their SAP related fuel costs than there 
were fuel poor households with similar opportunities.   

Table 7.3 shows the median achievable reduction in total fuel costs and in unit fuel costs per 
square metre for each level of improvement in each of the low income quadrants.  Again, as would 
be expected, higher total savings in the SAP related fuel cost are possible in the homes officially 
deemed to have high costs than in those with low costs, but the median total savings possible in 
the later are still significant.   Moreover, the differences appear largely due to the heavy bias of the 
LIHC indicator to larger sized properties, as also shown in the table.  Thus, the table also gives the 
reductions in unit fuel costs (£/m2), these being a better indicator of the potential improvement in 
energy efficiency.  Where significant total savings are possible, the reductions in costs per square 
metre amongst low income households with low fuel costs are much closer to those for households 
classed as in fuel poverty.  

Table7.3:  Potential median reductions in total and unit fuel costs in low income quadrants 
                                    Median total fuel costs £/ unit fuel costs £/m2 / Floor area m2 

% reduction Low income/high costs Low income/low costs 

in fuel costs Total save £ Unit £/m2 TFA m2 Total save £ Unit £/m2 TFA m2 

Over 20% 338 3.71 81.7 180 3.07 58.7 

10-20% 156 1.81 87.6 94 1.57 62.3 

5-10% 82 0.88 90.8 44 0.65 64.8 

5% or less 35 0.39 92.4 24 0.34 71.6 

No saving 0 0 106.6 0 0 71.4 

All > 5% 207 2.42 85.5 93 1.59 61.9 

 
Where cost reductions are available, dividing the median total fuel cost (£) by the median total floor 
area (m2) generally gives figures similar to but not the same as the actual median unit fuel cost 
(£/m2).  The median values also provide a better picture than generally higher average or mean 

figures, where the resulting values are frequently distorted by particular high or low outliers.   

For each percentage reduction in fuel costs for households on LIHC low income, Table 7.4 shows 
the median total installation cost of the energy measures used, again with the total reduction in fuel 
costs and now the simple payback period, assuming no inflation in fuel costs or cost benefits etc 
over the payback period.  The total improvement costs in the LILC quadrant are somewhat lower 
than for those in fuel poverty, but not sufficiently so to offset the lower total cost savings. 
Consequently, this quadrant has the higher median simple payback periods.  However, given that 
for these low income households any energy measures are likely to be grant-aided, the payback 
periods are still not excessive, the median for all significant improvements in SAP related fuel costs 
being under 10 years.    

Table 7.4: Median improvement costs, fuel costs reduction and simple payback periods 
                            Median improvement costs £/ Fuel cost reduction £ /Payback years 

% reduction Low income/high costs Low income/low costs 

in fuel costs Measures £ Reduction £ Payback yrs Measures £ Reduction £ Payback yrs 

Over 20% 1,443 338 4.1 1,351 180 7.0 

10-20% 1,226 156 7.1 1,184 94 11.4 

5-10% 865 82 8.7 691 44 16.3 

5% or less 156 35 4.9 156 24 6.8 

No saving 0 0 0 0 0 0 

All > 5% 1,304 207 5.1 1,185 93 9.6 

7.3 Measures for reducing SAP and fuel poverty related fuel costs 

For further analysis, the nine measures used in EHS ‘energy performance’ file have been recoded 
into 3 types of measure, heating, controls and insulation measures and their combinations 
determined.  For the LIHC fuel poor, installing at least one of each type of measure produces the 
largest average increase in SAP ratings of nearly 15 points, while installing controls alone shows 
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the smallest increase, adding on average only just over 2 SAP points.  As also shown in Table 7.5, 
the equivalent increases for homes in the LILC quadrant are some 10 and a little over 1 SAP point 
respectively.  

Table 7.5 Mean increase in SAP points by energy measures in low income quadrants 
Thousand households/column percentage 

Combination of  Low income/high costs Low income/low costs 

measures Av. SAP rise  percent % Av. Sap rise percent % 

Heating, insulation & controls 14.8 14.0 10.1 4.5 

Heating and insulation 13.6 20.0 8.6 13.8 

Heating and controls 10.1 7.1 6.5 3.5 

Heating only 7.2 14.8 4.0 14.2 

Insulation and controls 6.9 4.3 4.8 2.4 

Insulation only 5.7 16.4 3.7 17.9 

Controls only 2.2 4.6 1.4 4.6 

No measures applied 0.0 19.1 0.0 39.1 

Total (mean for all measures) 7.9 100.0 5.4 100.0 

The same original nine measures are used in the improvement module of the UNO based fuel 
poverty assessment tool to provide a comparison with the EHS ‘energy performance’ data. Using 
the same combinations as in Table 7.5, Table 7.6 shows the low income improvement data from 
the assessment tool, split between those classed as in and not in LIHC fuel poverty in the 2013 
EHS sample.  

Although giving a slightly higher proportion of homes with all three types of measure installed and a 
smaller proportion classed as not economically improvable45, the distributions shown in the two 
tables are broadly compatible.  The assessment tool data again shows a large number of fuel poor 
households receiving no or few energy measures and, conversely, a substantial number of homes 
in the LILC quadrant with combinations of measures likely to result in significant reductions in 
required fuel costs.  

Table 7.6: Energy measures achievable in LIHC and LILC quadrants 
Thousand households/column percentage 

Combination of  Low income/high costs Low income/low costs 

measures households k percent % households k percent % 

Heating, insulation & controls 376 16.0 230 6.9 

Heating and insulation 517 22.1 428 12.9 

Heating and controls 211 9.0 118 3.5 

Heating only 151 6.4 124 3.7 

Insulation and controls 210 9.0 412 12.4 

Insulation only 317 13.5 615 18.5 

Controls only 143 6.1 219 6.6 

No measures applied 421 17.9 1,178 35.5 

Total 2,347 100.0 3,323 100.0 

 
7.4 Reducing fuel poverty related fuel costs and fuel poverty 

Table 7.7 shows the specific percentage reduction in the fuel poverty related fuel costs gained by 
applying the above measures for all households in the each of the four low income/high cost 
quadrants.   Compared with the potential reductions in the SAP related fuel costs shown in Table 
7.2, the UNO based improvement model for the fuel poverty related running costs gives a 
significantly smaller proportion of households with possible savings of over 20% and a greater 

proportions where the savings are under 10% in all four quadrants.   

                                                 
45 The homes were no measured are applied include a small number of dwellings where the EHS fuel poverty related 

running costs could not replicated due to major inconsistencies in the EHS data and continuing poor documentation in 

some critical areas.   
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Overall, there are somewhat fewer cases where more than a 5% improvement in the fuel costs is 
possible, but as already seen, also slightly fewer cases where the energy measures are 
considered not economic and no reduction whatsoever is achieved.       

Table 7.7: Potential reduction in fuel poverty related fuel costs in all LIHC quadrants 
               Thousand households/column percentage 

 

 

The equivalent statistics for the potential median savings in the total and unit fuel poverty related 
fuel costs for each level of improvement in both low income quadrants are recorded in Table 7.8.  
As with the SAP related fuel costs, higher total savings are possible for those low income 
households officially deemed fuel poor, but again this appears mainly due to the substantially 
larger homes encompassed by the official LIHC indicator.   The potential unit fuel savings per 
square metre for those low income households with fuel costs below the national median are only 
marginally lower than for those officially classified as in fuel poverty.  

 The median total and unit fuel savings are also significantly higher in both quadrants than those 
shown in Table 7.3.  However, this is due, not only to the differences in the required heating 
regimes and other criteria, but also because of the different dates of the BRE and UNO based 
models and the differences in the fuel prices they use.  

Table 7.8:  Median reductions in total and unit FP costs in low income quadrants 
                                    Median total fuel costs £/ unit fuel costs £/m2 / Floor area m2 

 

 

The different dates of the BRE SAP based energy performance model and the current UNO based 
improvement module also result in the much higher improvement costs generated by the latter, as 
shown by Tables 7.9 and 7.4.  

  

% reduction Low income Low income  High income High income  Total 

in FP costs high costs low costs high costs low costs households 

Over 20% 333 120 1,308 144 1,904 

 14.2 3.6 14.6 1.8 8.4 

10-20% 852 644 3,172 1,469 6,136 

 36.3 19.4 35.5 18.4 27.2 

5-10% 422 663 1,478 1,598 4,162 

 18.0 19.9 16.5 20.1 18.4 

5% or less 320 718 1,527 1,847 4,412 

 13.6 21.6 17.1 23.2 19.5 

No reduction 421 1,178 1,459 2,910 5,968 

 17.9 35.5 16.3 36.5 26.4 

All over 5% 1,606 1,427 5,958 3,211 12,202 

 68.4 42.9 66.6 40.3 54.0 

Total  2,347 3,323 8,945 7,968 22,583 

 100.0 100.0 100.0 100.0 100.0 

% reduction Low income/high costs Low income/low costs 

in FP costs Total save £ Unit £/m2 TFA m2 Total save £ Unit £/m2 TFA m2 

Over 20% 432 5.27 77.0 249 5.11 49.2 

10-20% 230 2.60 87.1 147 2.43 62.6 

5-10% 115 1.29 93.1 72 1.17 64.2 

5% or less 39 0.47 90.8 26 0.39 70.0 

No reduction 0 0 94.2 0 0 68.6 

All > 5% 216 2.42 86.4 114 1.83 62.4 
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Table 7.9: Median improvement costs, FP costs reductions and simple payback periods 
                            Median improvement costs £/ Fuel cost reduction £ /Payback years 

% reduction Low income/high costs Low income/low costs 

in FP costs Measures £ Savings £ Payback yrs Measures £ Savings £ Payback yrs 

Over 20% 2,740 432 6.0 2,625 249 7.5 

10-20% 2,640 230 9.9 2,515 147 16.4 

5-10% 1,964 115 14.8 2,500 72 23.4 

5% or less 398 39 10.4 399 26 14.0 

No savings 0 0 0 0 0 0 

All > 5% 2,515 216 9.2 2,500 114 16.8 

Table 7.10 shows the effects on the numbers in official LIHC fuel poverty of improving all existing 
low income homes that can be improved at economic cost, assuming no other changes, for 
example, in equivalised AHC incomes, fuel prices or household compositions over the 
improvement period.  The upper half of the table shows the consequent reduction in LIHC fuel 
poverty assuming the fuel cost threshold also stays the same as in the 2013 EHS, while in the 
lower half the threshold is re-calculated, in accordance with the official methodology, to allow for 
the higher median cost resulting from the improved housing stock.  For low income households in 
the LIHC and LILC quadrants, the first four columns in both sections shows their fuel poverty status 
after improvement, while the subsequent two columns shows the continuing status of the 

remaining households where there is no potential for economic improvements.  

Table 7.10: Potential effects of economic improvements on LIHC fuel poverty numbers 
Thousand households/row percentage/column percentage 

FP status Fuel poverty status after improvement No improvement Total 

before LIHC LILC HIHC HILC LIHC LILC Hholds k 

Static Fuel Cost Threshold 

LIHC 1,157 711 35 22 421 0 2,347 

 49.3 30.3 1.5 1.0 17.9 0.0 100.0 

 100.0 25.1 100.0 46.3 100.0 0.0 41.4 

LILC 0 2,119 0 26 0 1,178 3,323 

 0.0 63.8 0.0 0.8 0.0 35.5 100.0 

 0.0 74.9 0.0 53.7 0.0 100.0 58.6 

Total low 1,157 2,830 35 49 421 1,178 5,670 

income 20.4 49.9 0.6 0.9 7.4 20.8 100.0 

 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Relative Fuel Cost threshold 

LIHC 1,530 338 49 9 421 0 2,347 

 65.2 14.4 2.1 0.4 17.9 0.0 100.0 

 91.8 14.6 97.2 26.8 69.3 0.0 41.4 

LILC 136 1,983 1 25 186 992 3,323 

 4.1 59.7 0.0 0.7 5.6 29.8 100.0 

 8.2 85.4 2.8 73.2 30.7 100.0 58.6 

Total low 1,666 2,321 50 34 607 992 5,670 

income 29.4 40.9 0.9 0.6 10.7 17.5 100.0 

 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Using a static fuel cost threshold, nearly a third of all fuel poor household would no longer be fuel 
poor after the improvement programme. Over 30% would move into the LILC quadrant and, due to 
higher residual incomes resulting solely from their reduced fuel costs, a further 2.5% would move 
into the high income quadrants.  Some 60% of the fuel poor receiving energy measures would 
remain in fuel poverty, together with those in homes with no economic improvement potential, but 
for all existing fuel poor households the average unequivalised fuel poverty gap would fall by well 

over £200 from £374 to £16646.    

                                                 
46 To provide a direct comparison between the average unequivalised fuel poverty gaps, these are calculated for the 

same existing fuel poor households both before and after improvement, the gaps of any households no-longer in fuel 

poverty being negative.     
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Although ignoring probable parallel improvements in the high income quadrants, the actual 
lowering of the median fuel cost threshold due to the improved low income homes is alone 
sufficient to halve the number of fuel poor households being lifted out of fuel poverty.  Thus, as 
shown in the lower half of the table, the relative cost threshold cuts the proportion of all fuel poor 
moving from the LIHC to LILC quadrants from over 30% down to only some 14%, although the 
small proportion moving into the high income quadrants stays the same.   

Moreover, with some 95% of fuel poverty gaps being simply the extent to which the household’s 
fuel cost is higher than the median cost47, the fall in the equivalised median by over £105 is 
sufficient to substantially negate the significant reductions in the gap achieved using the static fuel 
cost threshold. Overall, the average unequivalised gap is now £272, or well over £100 more than 
that achieved with the static threshold.   

In short, the total cost of these energy measures in the LIHC quadrant of nearly £3.8 billion would 
have a limited effect on ameliorating LIHC fuel poverty, due to the relative nature of the official 
median fuel cost threshold.  In practice, improvements in the high income as well as low income 
quadrants, further lowering the median fuel cost is likely to further negate the effects of any energy 
measures in reducing fuel poverty and the size of the fuel poverty gaps.  

7.5 Other potential fuel savings 

In both the BRE and UNO based improvement analyses, only relatively inexpensive energy 
measures have been used, more expensive solutions such as solid and non-traditional wall 
insulation being excluded from the list of potential measures.  While these tend to have simple 
payback periods measured in decades rather than years, more sophisticated cost benefit analyses 
using conventional estimates for the lifetime of energy efficiency measures of 15 or 30 years show 
that such installations can still pay for themselves, particularly if the health benefits to the 
occupants are also factored in.   

If these more expensive measures were included, the potential savings in both the LIHC and LILC 
quadrants would be significantly greater than those already shown.  For example, over 22% of the 
homes in the LILC quadrant are recorded by the EHS as having uninsulated solid or non-traditional 
walls and of these 43% (or 11% of the total) are judged by BRE as not ‘economically improvable’ 

with the limited measures used.  

In addition, all of the measures in both the BRE and UNO based improvement models are directed 
specifically at reducing the fuel costs required for space and water heating. Table 7.11 shows that 
for low income households in both the LIHC and LILC quadrants these components represent only 

a proportion of the total fuel costs included in the calculation of fuel poverty.    

For each energy usage, namely for space heating, water heating, lights and appliances and 
cooking, the first four columns in the Table show the median SAP and fuel poverty related fuel 
costs, the average proportion of all FP fuel costs that each usage represents and the range of 
these costs for all low income households with and without high fuel costs. (The range excludes 
the lowest and highest 1% of fuel costs to avoid atypical outliers.)  The penultimate column records 
the equivalent values for the total fuel poverty related fuel costs, while the final column gives those 
for the total SAP related fuel costs. 

Although the latter include the cost of fixed lighting (but not appliances) as well as that for space 
and water heating, it is also based on different criteria and the median totals are substantially lower 
than those for the total costs on which the fuel poverty calculations are based.  The latter also 
additionally include the fuel costs for cooking and other lights and appliances, the reduction of 
which are not directly addressed by energy measures in either the BRE or UNO based 
improvement analyses described above.  However, on average, these account for some 35% of 
the total fuel costs of the households in LIHC fuel poverty and some 43% of the required costs of 
those in the LILC quadrant. 

  

                                                 
47 For some 5% of fuel poor households that fall directly below the income, rather than the fuel cost threshold, the 

calculation of their fuel poverty gap is more complex.   
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Table 7.11: Fuel cost components of households in LIHC and LILC quadrants   
                   Median fuel costs £/ Average ratio of total costs %/ 1% & 99% percentile costs £/ Thousand households 

  Fuel poverty related fuel costs (2013 EHS) Total FP Total SAP 

  for space for water for lights/& for related related 

    heating heating appliances cooking fuel costs fuel costs 

Low Income/High Costs       

 SAP Median costs £ 843 113 87 0  1,068 

 FP Median costs £ 821 176 521 46 1,605  

 FP component % 53.8 11.7 31.6 2.9 100.0   

 1% percentile £ 465 85 181 30 1,028 688 

 99% percentile £ 3,202 496 1,121 84 4,135 4,287 

 Households (x1000) 2,347 2,347 2,347 2,347 2,347 2,347 

Low Income/Low Costs       

 SAP Median costs £ 465 91 64 0  633 

 FP Median costs £ 443 138 395 42 1,024  

 FP component % 42.7 13.9 38.9 4.1 100.0   

 1% percentile £ 135 77 115 30 536 317 

 99% percentile £ 739 340 767 73 1,595 1,181 

 Households (x1000) 3,323 3,323 3,323 3,323 3,323 3,323 

Determining the potential reductions in the required fuel cost for cooking and lights and appliances 
is problematic for a number of reasons.   In the official fuel poverty calculations, the energy 
demand from lights and appliances are determined from standard BREDEM 2012 algorithms that 
are dependent mainly on the total floor area and the household size. Apart from some data on the 
proportion of light provided by low energy lamps, required for calculating SAP ratings, the annual 
EHS does not collect any data which would enable the energy efficiency of any typical appliances 
used in the home to be determined.  This means that, within the official calculations of fuel poverty, 
there are no opportunities for determining, nationally, the fuel saving that may be possible with the 
replacement of older, inefficient home appliances.    

Similarly, in the official calculations, the energy demand for cooking is a function of the household 
size alone, being provided by another standard BREDEM 2012 algorithm48.   Also with no data on 
cooker type being collected in the annual EHS, crude assumptions are made regarding the use of 
gas and/or electric cookers49, which mean that for many households the assumed required fuel 
demand may not conform to reality.  Again this means that any potential for reducing the fuel 
required for cooking through the use of more energy efficient ovens and hobs cannot be 

determined in relation to the official definition of fuel poverty.   

That said, the 2011 EHS Energy Follow Up Survey (EFUS)50 suggests that there is considerable 
scope for reducing the fuel costs for cooking and other appliances in the homes of low income 
groups.  This is illustrated in the final Table 7.12, which shows alongside the number of households 
with different characteristics in the LIHC and quadrants and nationally, the proportion with 
refrigerators that are 4 year old or more, with older (non-flat) main televisions and older ovens, as 
recoded by the 2011 EFUS, the age of these virtually universal appliances being a reasonable 
proxy for their energy efficiency.   

The 2011 EFUS found that there was no apparent correlation between income and the use of older 
refrigerators and ovens, thereby suggesting that the incidences of these older appliances, as 
shown for the total population, are also likely to be broadly applicable to the two low income 
groups.  It is, however, probable that these low income groups are acquiring the cheaper makes 

and models, which tend to be less energy efficient than the more expensive, higher end products.   

 

                                                 
48 Ec = fgas(1.7316 + 0.3456N) + felectricity (0.990 + 0.1198N), where fgas and felectricity are the proportions of the demand 

provided by gas and electricity respectively and N is the number of occupants.   
49 Where both gas and electricity are present in the dwelling it is crudely assumed that the energy demand for cooking is 

split equally between gas and electricity i.e that fgas = 0.5 and felectricity = 0.5.  However, where there is no gas fired 

space or water heating it is assumed that the total demand is met by electricity, even if there is gas connection.   
50 BRE (2013), Energy Follow-Up Survey, 2011, Report 9: Domestic appliances, cooking & cooling equipment, BRE 

report number 288143, London, DECC, December 2013.  
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Table 7.12: Proportion of older selected appliances by household characteristics 
                         Thousand households/percentage of older appliances 

Household Category Number of households k Fridge Main TV Oven 

variable   in LIHC in LILC Total 4yrs+ % non-flat  4yrs+ % 

Annual gross Lowest 20% 982 1,654 4,517 61 38 62 

income of HRP 2nd quintile 623 901 4,561 60 28 66 

and any partner 3rd quintile 490 629 4,472 57 23 63 

 4th quintile 221 126 4,518 61 18 66 

 Highest 20% 30 14 4,514 59 20 61 

Tenure OO 1,104 871 14,323 62 23 67 

 PRS 816 994 4,336 51 28 53 

 LA 193 593 1,665 60 34 58 

  RSL 234 865 2,259 54 31 60 

Household 1 470 982 6,193 65 33 68 

size 2 584 945 8,428 61 22 66 

 3 494 534 3,525 54 24 61 

 4 433 503 3,032 57 21 60 

  5 or more 366 359 1,405 51 22 50 

Pensioner Yes 423 540 7,414 66 25 69 

present No 1,924 2,783 15,169 56 25 61 

Children Yes 1,166 1,486 6,582 52 24 59 

present No 1,181 1,838 16,001 63 26 66 

Age of  16 - 34 453 1,038 4,119 45 25 54 

HRP   35 - 44 589 747 4,068 54 25 58 

  45 - 54 597 690 4,476 61 25 64 

  55 - 64 371 374 3,658 64 27 67 

 65 - 74 175 264 3,142 63 22 70 

  75 or more 161 210 3,120 73 29 70 

Employment  1+ full time 939 1,099 11,957 58 22 62 

status of 1+ part time 364 510 1,965 56 28 62 

HRP and 1+ retired 386 519 6,259 67 28 69 

any partner Nil working 658 1,196 2,402 52 37 56 

Under- No 1,808 3,011 15,532 57 25 61 

occupying Yes 538 312 7,051 65 26 69 

LIHC fuel Yes 2,347 0 2,347 59 29 67 

poverty No 0 3,323 20,236 60 25 63 

Total households/% all appliances 2,347 3,323 22,583 99 98 99 

On the other hand, the frequency of older (non-flat) main televisions shows a clear correlation with 
income, households in the lowest 20% of incomes having twice the proportion than those with 
above average incomes. Consequently, for this appliance, the percentages in the LIHC and LILC 
quadrants may be somewhat higher than those shown for the total population. This is supported by 
the specific breakdowns for LIHC fuel poverty at the end of the table.   

Where the frequency of older appliances is particularly high, for example, amongst single person 
households, the retired, the oldest households and those unemployed, the number of households 
in the LILC quadrant tend to be disproportionately higher than the numbers officially classed as 
LIHC fuel poor.  This suggests that the greatest savings in the fuel costs for cookers and lights and 

appliances are possible in this particular quadrant.   

7.6 Conclusions 

The EHS ‘energy performance’ data file shows that there are potentially significant reductions to 
made in the SAP related fuel costs of homes in the LILC quadrant, as well as amongst those 
officially classed as in fuel poverty in the LIHC quadrant and that the improvement work involved is 
likely to be economically viable.   However, the data also indicates that there are little or no 
opportunities to economically reduce these fuel costs and SAP ratings in over 1 in 4 of the 
households classed as fuel poor, albeit the numbers in the LILC quadrant are even greater.  A 
comparative analysis using energy measures data generated by the UNO based Fuel Poverty 
Assessment Tool produces similar results.  
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Including those expensive to improve due to their wall construction, well over half of the more than 
3.3 million low income homes in the LILC quadrant have the potential for significant heating related 
fuel cost savings.  With these findings, it is clearly difficult to see how at least 1.7 million of the low 
income households deemed to have low costs can be regarded as in income poverty alone and 

not also in ‘LIHC fuel poverty’. 

The addition of fuel costs for cooking and non-fixed lighting and appliances in the calculation of 
fuel poverty could present further opportunities for fuel savings; an average of 35% and 43% of the 
total fuel costs in respectively the LIHC and LILC sectors being for lights and appliances, including 
cookers. Even by the time of the 2013 EHS, 45% of the fuel poor lived in D rated homes with, on 
average, 39% of their total fuel costs being for these components.  The corresponding figures for 
homes in the LILC quadrant were 54% and 40% respectively.   In F rated homes, the proportion of 
fuel costs required for lights and appliances was inevitably smaller, but still over 25% in both 
quadrants.  Given the findings of the EFUS on the high proportion of low income households that 
have older or possibly cheaper, less efficient appliances, there could be the potential for significant 
additional fuel cost savings here, also at reasonable expense.  

Although the efficiency of heating systems, including heat losses, are determined in considerable 
detail, the official methodology for calculating fuel poverty related fuel costs is extremely weak in 
not accounting whatsoever for the equivalent energy efficiencies of standard domestic appliances, 
including cookers.  This is despite these accounting typically for a third of the total required fuel 
costs for low income households, even after excluding the costs for fixed lighting.    

While due both to the official methodology and lack of annual EHS data, accounting for more 
efficient appliances is difficult at the national level, individual assessments of fuel poverty could 
more easily take this into account.  In this respect, the facility in the fuel poverty assessments tool 
to use the actual fuel prices paid by the household rather than the officially used regional averages 

could help to accurately determine any such potential savings.  

Given these improvements to the methodology, however, the basic problems stemming from the 
relative nature of the current LIHC indicator would remain. If all the low income homes with the 
potential to receive cost effective energy measures were improved, the effect on ameliorating LIHC 
fuel poverty – both in terms of lifting homes out of fuel poverty and reducing fuel poverty gaps -  
would be limited due to the median fuel cost threshold.  Indeed, were homes in England to be 
improved to such an extent that they were all EPC A rated, with no further opportunity for further 
fuel cost savings, there would still be approximately the same number of households in LIHC fuel 
poverty as today.  In such circumstances, the main driver of fuel poverty would be low income, but 
this would appear to run counter to one of the main aims of the Hills Review of distinguishing fuel 
poverty from income poverty.    
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8.  The Household Based Energy Efficiency Rating 

8.1. Introduction  

Having shown in the last chapter how only a proportion of all low income households that have the 
potential to significantly reduce their fuel costs are being encompassed by the current definition 
and strategy, this chapter details an approach for better targeting those most in need, through the 
development and application of an household based energy efficiency rating (HBEER). 

As part of the Fuel Poverty Strategy for England, the government have developed a Fuel Poverty 
Energy Efficiency Rating (FPEER)51 for the specific purpose of monitoring progress in reducing 
LIHC fuel poverty in the lowest energy efficiency bands.  The FPEER is based on SAP ratings but 
with adjustments in order to reflect the receipt of energy bill discounts available through 
government schemes.  For example, if the standardised SAP fuel cost is £1,200 for a dwelling, but 
the household receives a Warm Homes Discount of £140, then £140 is subtracted from the SAP 
costs. The resulting lower cost is then transformed into an energy efficiency rating and banded, like 
SAP, into 7 categories, A to G.   

The same principle as used in the FPEER can be adopted to develop a truly household based 
energy efficiency rating (HBEER) that is much more appropriate to fuel poverty than the FPEER.  
Although allowing for energy bill discounts, the FPEER is still derived predominantly from the 
standardised fuel costs for the particular dwelling, irrespective of how the dwelling is actually 
occupied.  The HBEER, by contrast, is based on all fuel costs and takes account of how 
households actually occupy the property. It is also based on equivalised fuel costs per square 
metre of the total floor area of the property and fuel tariffs appropriate to the particular region and 
payment method used by the household.  

Before describing the HBEER in more detail, it is useful to consider the basis of the two 
assessments used by the government in its Fuel Poverty Strategy52 for target setting, namely the 
LIHC fuel poverty assessment and FPEER SAP based assessment.  Table 8.1 summarises the 
main differences in the fuel costs used in calculating FPEER/SAP ratings and in determining LIHC 
fuel poverty.  The last column also applies equally to the HBEER, except for the use of unit rather 
than total fuel costs in the latter.   

Table 8.1: Main differences between FPEER/SAP and fuel poverty related fuel costs 

 Basis of FPEER/SAP ratings Basis of LIHC fuel poverty calculation 

Extent of 
fuel costs 

Space and water heating, plus fixed 
lighting only 

All fuel costs, including that required for all 
lights and appliances and cooking 

Heating 
regimes 

One standard heating regime only Four heating regimes, depending on the 
actual household occupancy pattern 

Household 
occupancy  

Standard occupancy, determined from 
the size of dwelling  

Actual occupancy numbers 

Fuel prices One set of fuel prices, averaged over 
previous 3 years and across regions 

Current average fuel prices, appropriate to 
each region and payment method 

Cost units Unit fuel costs, per square metre, un-
equivalised 

Total fuel costs, irrespective of dwelling size, 
but equivalised by household size 

 
8.2. Targeting fuel poverty using the HBEER 

As illustrated in Figure 8.1, as the fuel costs used in determining LIHC fuel poverty and the FPEER 
SAP based rating are fundamentally different, determining progress against the new target and 
milestones requires two separate assessments, namely:- 

1. The household based LIHC fuel poverty status, and 
2. The dwelling and SAP based FPEER rating. 

                                                 
51 DECC (2014e), Fuel Poverty Energy Efficiency Rating, URN 14D/273, London, DECC, 17 July 2014.  
52 This states that as many LIHC fuel poor homes in England as is reasonably practicable should achieve a minimum 

energy efficiency standard of Band E, D and C, by 2020, 2025 and 2030 respectively - HM Government (2015). 
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   LIHC fuel poverty assessment             FPEER SAP based assessment 

 
Figure 8.1: Assessments to determine progress against official strategy targets 

 

Using a near full RdSAP assessment, our assessment tool produces an accurate estimate of the 
required energy costs for the household, as used in the calculation of fuel poverty.  Thus, we have 
examined ways of transforming these specific fuel poverty related costs into a household based 
energy rating (HBEER) and of dividing these into appropriate bands.   

As, by definition, the fuel costs used to determine this new energy rating are the same as those 
used to calculate LIHC fuel poverty, the LIHC and energy rating assessments can now be 
effectively combined to significantly simplify and improve the targeting of fuel poverty. As illustrated 
by Figures 8.2, determining progress against the target or interim milestones now requires only the 
assessment of the HBEER rating, rather than as with the official strategy both the assessment of 
high LIHC fuel costs and separately the assessment of the FPEER rating - in addition to whether or 
not the household has a low LIHC income.    

 
Figure 8.2: Targeting fuel poverty using the HBEER 

Although based on unit rather than total fuel costs, the HBEER also effectively replaces any further 
need to calculate the fuel poverty gap for prioritising action.  For over 95% of households in LIHC 
fuel poverty53, the gap is simply calculated by the extent to which the household’s equivalised fuel 
costs exceeds the median or target fuel costs.  Consequently, for the vast majority of households, 
the HBEER is a direct reflection of the size of the fuel poverty gap; the poorer the HBEER rating 
the greater the gap in their unit fuel costs.  In short, the three official assessments needed, of high 
LIHC fuel costs, the fuel poverty gap and of the FPEER can be replaced by the determination of 
the HBEER band alone, as summarised in Table 8.2.   

                                                 
53 For the small minority of fuel poor households falling directly below the sloping income threshold, the official fuel 

poverty gap is calculated by their vertical distance below this threshold. 
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Table 8.2: Existing and HBEER assessments needed to target and prioritize action  

Assessment of:- Existing Fuel Poverty Strategy Targeting using the HBEER 

Income 1. Whether on LIHC low income 1. Whether on LIHC low income 

Fuel costs 2. Whether has LIHC high costs 2. The HBEER band 

Energy efficiency  3. The SAP based FPEER band      ditto 

Priority 4. The LIHC fuel poverty gap      ditto 

The controversial and annually changing median fuel cost threshold can now be replaced by a 
more practical and meaningful cost target and interim milestones, based directly on these 
specifically household based, energy efficiency rating bands.  In this way, the HBEER can be used 
to set performance standards for the housing stock, which will be more appropriate for dealing with 
fuel poverty and the needs of actual occupants than either the current wholly dwelling fabric based 
SAP and EPC ratings or the new FPEER rating.  

8.3 Treatment of fuel costs in the HBEER 

While converting the fuel poverty related fuel costs into a rating is relatively easy in principle (as 
described in Appendix G), we have carefully considered the precise basis of the rating, for 
example, whether these costs should be equivalised or unequivalised and, particularly, whether 
total fuel costs or the required unit costs per square metre should be used. Applying these various 
options, we analysed the resulting rating scales and appropriate bands, using the 2013 EHS 
sample, to see how they distribute household based energy efficiency within the English housing 
stock. This allowed us to determine the best options to use for the HBEER. But there were also 
other reasons for concluding that the HBEER should be based on equivalised fuel costs, converted 
to unit costs per square metre of total floor area.   

For the HBEER to effectively act as a proxy for the depth of LIHC fuel poverty, it is only appropriate 
that the rating, being truly household based, should like LIHC fuel poverty itself, be calculated 
using equivalised fuel costs.  Whether it should use total fuel costs or unit costs is more 
questionable.  However, the idea that the HBEER should be a household based equivalent to the 
fabric based SAP ratings suggests that, like SAP, it should also use fuel costs per square metre of 
total floor area.  Moreover, previous research54 had shown that, compared to the use of total fuel 
costs as in the official indicator, this option is likely to better target those most in need, particularly 
some of the lowest income households living in the least energy efficient, albeit often smaller 

homes.    

Under the official indicator, a low income household can only be classified as fuel poor if their total 
fuel costs are above the national median.  As total fuel costs are dependent on the size of the 
dwelling, as well as its energy efficiency, this inevitably biases fuel poverty to those living in larger 
dwellings.  For example, the 2013 EHS shows 83% of low income households in above average 
sized D rated dwellings to be in LIHC fuel poverty, compared to only 25% of those in below 
average sized homes with the same typical energy efficiency rating.  By using unit fuel costs, the 
HBEER no longer biases fuel poverty status to the largest homes55.   

9.4. Banding the HBEER scale 

We have computed the new HBEER ratings, based on the equivalised running costs per sq metre 
of floor area of each 2013 EHS sample dwelling, for 97.3% of the full 2013 EHS sample56.  Of 
necessity, all of the following analyses are based on this slightly smaller EHS sample and, in 
practice, many of the household numbers provided will be marginally higher for the national 
housing stock.  As shown by Table 8.3, this reduced sample has slightly fewer homes of low 

                                                 
54 ACE, CSE and Moore, R (2012), Improving the Hills approach to measuring fuel poverty, London, Consumer Focus, 

December 2012, e.g. p.7.  
55 The overall average dwelling size for households in LIHC fuel poverty is 99.4 m2, compared to 90.9 m2 for all 

households in England and only 79.6 m2 for all those on low income.   
56 Major inconsistencies in the EHS data and continuing poor documentation in some critical areas meant that the 

running costs could not be replicated for a small number of dwellings.   
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energy efficiency on the official SAP based measure, but otherwise closely mirrors the national 
distribution.  

Table 8.3: EPC 2012 ratings for full 2013 EHS sample and UNO based EHS sample 
                                                                                                                    Thousand households/Column percentage 

 
The Energy Audit Company produced two versions of the HBEER rating, one not accounting for 
Warm Homes Discounts (WHDs) and the other including WHDs as in the calculation of the 
FPEER.  In Table 8.4, both these versions of the HBEER are banded using the standard A to G 
bands used in the Energy Performance Certificates.  Compared to the official measure, which like 
SAP uses a logarithmic scale, the new household based ratings provide a more even distribution of 
ratings across the housing stock with a greater number of households having higher and, 
particularly, lower ratings and a smaller number with middle ratings. 

Table 8.4: Distribution of HBEER ratings using standard EPC bands 
                                                                                                                    Thousand households/Column percentage 

HBEER Excluding Warm Homes Discount Including Warm Homes Discount 

Rating bands Household k Percent Cumulative %  Household k Percent Cumulative % 

A (92-100) 1,733 7.9 100.0 1,727 7.9 100.0 

B (81-91) 2,582 11.8 92.1 2,496 11.4 92.1 

C (69-80) 2,593 11.8 80.4 2,705 12.3 80.8 

D (55-68) 2,951 13.4 68.6 2,987 13.6 68.5 

E (39-54) 3,581 16.3 55.1 3,492 15.9 54.9 

F (21-38) 4,053 18.4 38.8 4,052 18.4 39.0 

G (1-20) 4,483 20.4 20.4 4,516 20.5 20.5 

Total hholds k 21,975 100.0   21,975 100.0   

 
Table 8.5 shows how the two versions of the HBEER would need to be banded to give the same 
distribution of the HBEER in the national stock as for SAP based energy efficiency - as shown in 
the UNO based EHS sample (second half of Table 8.3).  With this banding, therefore, there are the 
same number of households in England (16,819 thousand or 76.5%) with household based energy 
efficiency ratings below a C rating as there are dwellings with building fabric based EPC ratings 
also below C in 2013.   

Table 8.5: HBEER ratings to match EPC 2012 UNO sample 
                                                                                                                    Thousand households/Column percentage 

HBEER Excluding Warm Homes Discount HBEER Including Warm Homes Discount 

rating bands Household  Cumulative band Household  Cumulative 

  number k Percent percent   number k Percent percent 

A-B (98.3-100) 229 1.0 100.0 A-B   (98.3-100) 227 1.0 100.0 

C   (76.5-98.2) 4,926 22.4 99.0 C      (76.7-98.2) 4,929 22.4 99.0 

D   (24.5-76.4) 11,398 51.9 76.5 D      (24.3-76.6) 11,399 51.9 76.5 

E     (5.1-24.4) 4,251 19.3 24.7 E        (5.1-24.2) 4,248 19.3 24.7 

F-G      (1-5.0) 1,170 5.3 5.3 F-G         (1-5.0) 1,171 5.3 5.3 

Total hholds 21,975 100.0   Total hholds 21,975 100.0   

 

8.5. Treatment of Warm Homes Discounts 

We next considered whether or not it is better to use the ratings with or without the Warm Homes 
Discount (WHD).  Although possibly closer to actual fuel prices, the fuel costs used in calculating 
fuel poverty are, like SAP, still based on average fuel prices, albeit additionally dependent on the 

EPC 2012 Full 2013 EHS Sample UNO based EHS Sample 

rating Household k Percent Cumulative % Household k Percent Cumulative % 

A-B (81-100) 247 1.1 100.0 229 1.0 100.0 

C (69-80) 4,989 22.1 98.9 4,928 22.4 99.0 

D (55-68) 11,614 51.4 76.8 11,399 51.9 76.5 

E (39-54) 4,381 19.4 25.4 4,248 19.3 24.7 

F (21-38) 1,096 4.9 6.0 989 4.5 5.3 

G (1-20) 256 1.1 1.1 181 0.8 0.8 

Total hholds k 22,583 100.0   21,975 100.0   
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region and method of payment. Thus, just as SAP is a measure of the energy efficiency of the 
building fabric, irrespective of its actual occupants, then a household based running cost 
rating should also be a measure of a dwelling's energy efficiency, but one directly related to the 
needs of its particular occupants.  Accounting for WHDs, in the way the FPEER does, is implying 
that the dwelling is of a better standard and more energy efficient - effectively more fuel poverty 
proof - than it actually is. 

That said, the receipt of a WHD undoubtedly makes the running costs more affordable and 
therefore should be considered in the calculation of fuel poverty.  However, for the above reasons, 
it is considered better to incorporate WHDs by accounting for these in the household income prior 
to equivalisation, when determining whether or not this falls below the LIHC income threshold.   
The WHD may not actually be seen by the household, but in this respect it is no different from the 
inclusion in full income of housing benefit which in the case of council tenants normally goes 

straight into their rent account.   

The research therefore took this approach and subtracted the appropriate amount (£130 for the 
2012/13 and £135 for 2013/14 samples) from the standard running costs57 of those households in 
the 2013 EHS  estimated to be receiving WHDs and added the same amounts to their AHC 
incomes prior to equivalisation.  This has the effect of only reducing the total number of households 
on LIHC low income by a small amount, but this is due to the relatively small number deemed 
eligible for WHDs (1.8 million or 8%); the percentage reduction amongst these particular 
households is over 20 times greater.  

8.6 Options for banding the HBEER scale 

Using this treatment of WHDs, we went on to examine four possible options for banding the rating 
scale and their consequent implications for the targeting of LIHC based fuel poverty.  Each option 
generates a different target population and Table 8.6 compares the HBEER thresholds with 
equivalent SAP thresholds, in terms of the number of households covered, for the critical boundary 
between bands D and C.   While there are only 4 SAP points between the highest and lowest 
thresholds shown here, there are 17 HBEER points and this better reflects the significantly larger 
number of low income households covered by the higher boundary.  

Table 8.6: Equivalent SAP & HBEER thresholds and No/% of low incomes covered 
                                                                                                                        Rating/thousand households/percentage 

Based, in part, on the results from Table 8.6 and using the estimates from the 2013 EHS, the four 
banding options described in more detail below are designed to achieve:- 

1. The same distribution of homes as in the SAP EPC bands 
2. The same band thresholds as in the SAP EPC bands 
3. A target threshold equivalent to a target SAP rating of 65. 
4. A target threshold equivalent to a target SAP rating of band C or above.  

a) Example 1 (same distribution of homes as in SAP EPC bands) 

Using the same overall distribution as for the SAP bands, the household based energy efficiency 
rating (HBEER), not accounting for Warm Homes Discounts, is cross-tabulated in Table 8.7 with 
LIHC low income, adjusted as described above to include WHDs for eligible households.  As 
shown, nearly 4.6 million or 84% of all low income households have HBEER ratings below band C 
in 2013.  As described above, these 4.6 million households all have low LIHC incomes and the 
lowest household based energy efficiency ratings.  They thereby constitute the homes that would 
need improving to achieve the minimum standards of Band E, D and C by 2020, 2025 and 2030 

                                                 
57 In the government’s calculation of fuel poverty, Warm Home Discounts are added to the fuel costs prior to 

equivalisation for those households estimated to be in receipt of such discounts. See DECC/BRE (2016), Fuel Poverty 

Methodology Handbook, London, DECC, June 2016 (updated September 2016), section 5.5, p.46. 

Rating 
threshold 

SAP/EPC ratings HBEER ratings 
 D/C rating No. of LI % of LI D/C rating No. of LI % of LI 
threshold  hholds k hholds  threshold  hholds k hholds k  

Lower 65 3,171 57.9 48 3,190 58.1 
Medium   67 3,688 67.3 57 3,640 66.4 
Higher 69 4,048 73.7 65 4,053 73.8 
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respectively should the UK government move to using this first version of the HBEER as the basis 
for its fuel poverty target and interim milestones.    

The table also shows the equivalent figures for the wholly dwelling based SAP energy efficiency 
ratings. Although the HBEER and SAP ratings have virtually the same distribution for all 
households, the HBEER has a lower proportion of low income households in homes rated C or 
above (16.5%) than for the SAP bands, where the equivalent proportion is 26.4%. Conversely, the 
HBEER has a significantly greater proportion of such households in the lower bands, with, for 
example, 32% living in homes banded E to G, compared to only 23% for the SAP based ratings.  
As a consequence, the latter has over 0.5 million fewer low income households with ratings less 
than band C – just over 4m.  

Table 8.7: Distribution of HBEER bands and SAP ratings by LIHC low income 
                                                                                                                     Thousand households/column percentage 

Although based on the HBEER rather than official FPEER, the target and interim milestones for 
action are as in the Government’s Fuel Poverty Strategy.  However, with the HBEER rating bands 
based on the SAP distribution, the distribution of the target population remains very uneven, with 
nearly 52% of all target homes falling above the 2025 interim threshold.  

Table 8.8 compares the median58 equivalised incomes and unit fuel costs in households classed 
as in LIHC fuel poverty with those in the HBEER target group.  As in the previous tables, the latter 
comprises households on low income, after including any WHD, living in homes of an equivalent 
HBEER rating of SAP band D or below. However, for a direct comparison with households in LIHC 
fuel poverty, only the median incomes, excluding any WHD, and fuel costs, including WHDs, are 

shown in the table59.  

Despite the HBEER target group covering well over twice the number of households in LIHC fuel 
poverty in 2013, the median equivalised AHC income of this much larger group is £370 or nearly 
4% below that of the latter.  Moreover, the median equivalised unit fuel costs (£/sq m) is slightly 
higher than that of households deemed to be fuel poor.  Conversely, households excluded from the 
target group have higher incomes and lower fuel costs than those not in LIHC fuel poverty.  With a 
similar proportions of vulnerable households60, the target group also includes nearly double the 
number of such households in fuel poverty on the official indicator.  

                                                 
58 In the 2013 EHS sample, some exceptionally high fuel costs appear to be resulting in unrealistically high averages. 

Consequently, to compare the income and fuel costs, median or mid point values have been used, these being 

generally less affected by any such outliers.   
59 The HBEERs and bands are determined using the running costs as replicated for the 2013 EHS sample by the fuel 

poverty assessment tool.  However, to achieve a strictly accurate and direct comparison between households in LIHC 

fuel poverty and those in the HBEER target populations, the same EHS income, fuel cost and other key EHS variables 

are used.   
60 In fuel poverty statistics, vulnerable households are classed as those containing the elderly, children or someone who 

is disabled or has a long term sickness.  

Rating bands HBEER SAP/EPC 
In LIHC low Not in LIHC   Total In LIHC low Not in LIHC   Total 

 income  low income hholds k  income  low income hholds k 

A and B 27 202 229 71 158 229 
(98.3 – 100) 0.5 1.2 1.0 1.3 1.0 1.0 

C (76.5 - 98.2) 877 4,050 4,926 1,377 3,535 4,912 
2030 target 16.0 24.6 22.4 25.1 21.5 22.4 

D (24.5 – 76.4) 2,832 8,566 11,398 2,776 8,634 11,411 
2025 target 51.6 52.0 51.9 50.5 52.4 51.9 

E (5.1 – 24.4) 1,340 2,911 4,251 997 3,256 4,253 
2020 target 24.4 17.7 19.3 18.1 19.8 19.4 

F and G 412 758 1,170 275 896 1,171 
(1.0 – 5.0) 7.5 4.6 5.3 5.0 5.4 5.3 

Total D to G 4,584 12,235 16,820 4,048 12,786 16,834 
 83.5 74.2 76.5 73.7 77.6 76.6 

Total  5,488 16,487 21,975 5,496 16,479 21,975 
households k 100.0 100.0 100.0 100.0 100.0 100.0 
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Table 8.8:  Equivalised incomes and unit fuel costs in LIHC fuel poverty and HBEER target group 

                                                            Thousand households/mean income & unit fuel cost  
 

 

b) Example 2 (same band thresholds as in the SAP EPC bands) 

Without changing the principle of the above approach, an alternative would be to re-band the 
HBEER so as to give the same distribution of homes with a SAP rating above and below band C 
for just households on low income rather than all households. This would give a target population 
of just over 4.0 million.  However, both of the above approaches result in rather impractical bands, 
for example, with band D running from 24.5 to 76.4.  Another solution, also giving a somewhat 
lower target population than the first example, would be to simply band the HBEER rating scale 
using the standard EPC/FPEER band thresholds, as in Table 8.4.  

Adopting this second approach, Table 8.9 shows the revised HBEER rating bands cross-tabulated 
against adjusted low income as before.  Apart from giving simpler bands, this provides a more 
even distribution of household numbers in each band. With the largest numbers of low income 
households now falling in the lowest HBEER bands, the interim milestones are set at the bottom of 
bands E and F, leaving the focus of action after 2025 on the 29% of households in HBEER bands 

D and E. 

Table 8.9: HBEER rating bands by adjusted LIHC low income, second example 
                          Thousand households/row percentage/column percentage 

 
 
 
 

 

 

 

 

 

 

 

 

 

For households on low income, a HBEER target rating of 69, that is at the bottom of band C, is 
slightly higher than a SAP target of 69, giving 76.7% of households below this rating compared to 
73.6% of low income households with SAP rating below band C.  As shown in the table, this 
equates to an HBEER target population of 4.2 million low income households in 2013. 

The revised banding gives a HBEER target population with median incomes of £9,554, slightly 
below the median shown in Table 8.8, but also a unit fuel cost which is higher.  The 75% of 

Status Characteristics of group LIHC HBEER  
   fuel poverty target group 

In fuel  Total number of households k 2,240 4,584 
Poverty/ No. of vulnerable households k 1,743 3,448 
target group Median equivalised income £ 9,971 9,601 
 Median equivalised unit costs £/m2 16.38 16.61 

Not in fuel  Total number of households k 19,734 17,390 
Poverty/ No. of vulnerable households k 14,055 12,350 
target group Median equivalised income £ 22,074 24,045 
 Median equivalised unit costs £/m2 14.66 14.25 

Total Total number of households k 21,975 21,975 
households No. of vulnerable households k 15,798 15,798 
 Median equivalised income £ 20,394 20,394 
 Median equivalised unit costs £/m2 14.86 14.86 

HBEER 
rating bands 

HBEER populations 
In LIHC low Not in LIHC   Total 

 income  low income hholds k 

A and B 731 3,584 4,315 
(81 – 100) 13.3 21.7 19.6 

C (69 – 80) 546 2,046 2,593 
2030 target 10.0 12.4 11.8 

D (55 – 68) 697 2,254 2,951 
 12.7 13.7 13.4 

E (38 – 54) 898 2,683 3,581 
2025 target 16.4 16.3 16.3 

F (21 – 38) 1,127 2,926 4,053 
2020 target 20.5 17.7 18.4 

G (1 – 20) 1,489 2,994 4,483 
 27.1 18.2 20.4 

Total D to G 4,211 10,856 15,067 
 76.7 65.8 68.6 

Total 5,488 16,487 21,975 
Households k 100.0 100.0 100.0 
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households that are vulnerable is very similar to that in the first example.   This is shown in Table 
8.10, again with a comparison with the equivalent statistics for households in LIHC fuel poverty  

Table 8.10:  Comparative characteristics of HBEER target group, second example 
                                                    Thousand households/mean income & unit fuel cost 

Status Characteristics of group LIHC HBEER  
   fuel poverty target group 

In fuel  Total number of households k 2,240 4,211 
Poverty/ No. of vulnerable households k 1,743 3,144 
target group Median equivalised income £ 9,971 9,554 
 Median equivalised unit costs £/m2 16.38 17.11 

Not in fuel  Total number of households k 19,734 17,764 
Poverty/ No. of vulnerable households k 14,055 12,654 
target group Median equivalised income £ 22,074 23,688 
 Median equivalised unit costs £/m2 14.66 14.16 

Total Total number of households k 21,975 21,975 
households No. of vulnerable households k 15,798 15,798 
 Median equivalised income £ 20,394 20,394 
 Median equivalised unit costs £/m2 14.86 14.86 

 
c) Example 3 (target threshold equivalent to a target SAP rating of 65) 

In the above two examples, the HBEER rating scale has been banded A to G in two ways; either to 
give the same distribution as the SAP/EPC bands for all households or simply by using the 
standard EPC band thresholds.  However, both give uneven distributions across the 3 target 
periods.  Although both ratings are based on unit fuel costs, the fundamentally different criteria 
used in constructing the household based rating and the building fabric based SAP contribute to 
the major differences in their distribution.  Because of these differences, there is no fundamental 
reason why the new HBEER rating bands should give the same household distribution as the SAP 
bands or follow the standard SAP/EPC band thresholds.   

Based on the lower rating in Table 8.6 above, Table 8.11 illustrates a more uniform re-banding of 
the HBEER scale, giving a better distribution of low income households against the various rating 
bands.  The critical D/C threshold is set to include in the total target population all low income 
homes with HBEER ratings below 49, this being equivalent in terms of the population size of 
covering all low income homes rated SAP 65 and below.  This gives a lower target population of 
3,190 thousand households or 58% of all low income households.  

Table 8.11: HBEER rating bands by adjusted LIHC low income, third example. 
                                                             Thousand households/column percentage 

 

 

 

 

 
 

  

 

 

 

 

 

 

 

 

HBEER 
rating bands 

Final HBEER populations 

In LIHC low Not in LIHC   Total 

 income  low income hholds k 

A (83 – 100) 624 3,146 3,770 
 11.4 19.1 17.2 

B (66 – 82) 790 3,002 3,791 
 14.4 18.2 17.3 

C (49 – 65) 884 2,695 3,580 
2030 target 16.1 16.3 16.3 

D (32 – 48) 986 2,843 3,829 
2025 target 18.0 17.2 17.4 

E (15 – 31) 1,101 2,668 3,769 
2020 target 20.1 16.2 17.2 

F & G (1 – 14) 1,103 2,132 3,235 
 20.1 12.9 14.7 

Total D to G 3,190 7,643 10,834 
 58.1 46.4 49.3 

Total 5,481 16,494 21,975 
households 100.0 100.0 100.0 
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In Table 8.12, the characteristics of this target population are again compared with those of 
households in fuel poverty.  While the proportion of vulnerable households remains similar at 
around 73%, with the smaller population, the median equivalised AHC income falls to nearly £560 
less than that of households in LIHC fuel poverty.  At the same time, the median fuel cost is higher 
by well over £2 per square metre at £18.48/m2.  In short, while still simplifying the targeting 
procedure significantly, this third approach would appear to increasingly focus on those most in 
need.  

Table 8.12:  Equivalised incomes & unit fuel costs in LIHC fuel poverty and HBEER target group 
                   Thousand households/mean income & unit fuel cost  

Status Characteristics of group LIHC HBEER  
   fuel poverty target group 

In fuel  Total number of households k 2,240 3,190 
Poverty/ No. of vulnerable households k 1,743 2.337 
target group Median equivalised income £ 9,971 9,414 
 Median equivalised unit costs £/m2 16.38 18.48 

Not in fuel  Total number of households k 19,734 18,785 
Poverty/ No. of vulnerable households k 14,055 13,461 
target group Median equivalised income £ 22,074 22,833 
 Median equivalised unit costs £/m2 14.66 14.12 

Total Total number of households k 21,975 21,975 
households No. of vulnerable households k 15,798 15,798 
 Median equivalised income £ 20,394 20,394 
 Median equivalised unit costs £/m2 14.86 14.86 

 
8.7 Final preferred option 

d) Example 4 (target threshold equivalent to a target SAP rating of band C or above)  

The final example is based on the higher rating thresholds shown in Table 8.6 and, therefore, 
provides a target population of 4,053 thousand, which is virtually the same as the 4,048 thousand 
low income homes in 2013 with SAP ratings below band C.  Like the previous example, it also 
provides an even distribution of the number of homes needing to be improved in each of the target 
periods (Table 8.13).   

Table 8.13: HBEER rating bands by adjusted LIHC low income, final example 
                                   Thousand households/row percentage/column percentage 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

Table 8.14 shows the overlap between households classed as in LIHC fuel poverty on the official 
indicator and the HBEER target households with low LIHC incomes and lower HBEER ratings. 
Over 77% of the households in LIHC fuel poverty are covered by the full HBEER target group.  
Conversely, over 86% of households not in such fuel poverty are also not in the new target group.  

HBEER 
rating bands 

Final HBEER populations 

In LIHC low Not in LIHC   Total 

 income  low income hholds k 

A (91 – 100) 330 1,616 1,945 
 6.0 9.8 8.9 

B (80 – 90) 454 2,143 2,597 
 8.3 13.0 11.8 

C (65 – 79) 652 2,477 3,129 
2030 target 11.9 15.0 14.2 

D (41 – 64) 1,322 3,990 5,312 
2025 target 24.1 24.2 24.2 

E (20 – 40) 1,338 3,427 4,765 
2020 target 24.4 20.8 21.7 

F & G (1 – 19) 1,393 2,834 4,228 
 25.4 17.2 19.2 

Total D to G 4,053 10,252 14,304 
 73.8 62.2 65.1 

Total 5,488 16,487 21,975 
households 100.0 100.0 100.0 
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However, because the HBEER target group is larger than the total in LIHC fuel poverty, under 43% 
of the former are fuel poor on the official indicator.   

Table 8.14: LIHC fuel poverty by HBEER target households 
                                     Thousand households/row percentage/column percentage 

 
 
 
 
 
 
 
 

 

In Table 8.15, the characteristics of the target population in the final example are again compared 
with those of households in fuel poverty, but this also now provides further data.  The higher 
population increases the median income slightly above that of the previous example and 
decreases that of the fuel costs, but these still remain significantly poorer than the equivalent 
figures for LIHC fuel poverty.   The proportion of vulnerable households remains similar at over 
74% of the total target group.  

The third column in this table gives the equivalent figures for just the additional households in the 
HBEER target group excluded from official fuel poverty.  As shown this group comprises nearly 2.3 
million, more than the number classed as in LIHC fuel poverty, but has a median equivalised AHC 
income which is nearly £600 lower, as well as a unit fuel cost slightly above those of households in 
LIHC fuel poverty.  This HBEER group, not previously in fuel poverty, also includes almost the 
same number of vulnerable households, 1.7 million, as officially classed as fuel poor.  

Table 8.15:  Equivalised incomes & unit fuel costs in LIHC fuel poverty and HBEER target group 
                                                                                   Thousand households/mean income & unit fuel cost  

Status Characteristics of group LIHC HBEER  Additional Excluded 
   fuel 

poverty 
target 
group 

target    
H-holds 

LIHC target 
H-holds 

In fuel  Total number of households k 2,240 4,053 2,326 514 
Poverty/    No. of vulnerable households k 1,743 3,013 1,711 441 
target  Median equivalised income £ 9,971 9,543 9,374 10,205 
group Median equivalised unit costs £/m2 16.38 17.26 16.89 11.18 

Not in fuel  Total number of households k 19,734 17,922   
Poverty/ No. of vulnerable households k 14,055 12,785   
target  Median equivalised income £ 22,074 23,569   
group Median equivalised unit costs £/m2 14.66 14.10   

Total Total number of households k 21,975 21,975 21,975 21,975 
house- No. of vulnerable households k 15,798 15,798 15,798 15,798 
holds Median equivalised income £ 20,394 20,394 20,394 20,394 
 Median equivalised unit costs £/m2 14.86 14.86 14.86 14.86 

The final column in the table provides the same statistics for the households in LIHC fuel poverty 
but not covered by the HBEER target group. Although comprising a relatively small number, these 
also include a high proportion of vulnerable households.  However, this group is generally better 
off, having a median income which is over £660 higher than that of the HBEER group and median 
fuel costs. which are over £6 per square metre lower. 

With reference to the last Chapter, Table 8.16 shows that, in addition to better targeting 
households in most need, this final option is also better than the official LIHC indicator at targeting 
those low income homes having the largest fuel poverty related cost savings achievable with cost 
effective energy measures. For example, in the LIHC quadrant, 94% of the homes with savings of 
over 20% are covered, but this proportion progressively falls to under 63% of those with no cost 
effective savings.  Additionally, in the LILC quadrant, all 100% of the homes with the largest 
proportional savings are in the target group, this falling to 58% of those where there are no easy 
savings.   

Fuel HBEER based target group Total 

poverty In target group Not in group   households k 

In LIHC fuel 1,727 514 2,240 
poverty 77.1 22.9 100.0 

 42.6 2.9 10.2 

Not in LIHC 2,326 17,408 19,734 
Fuel poverty 11.8 88.2 100.0 

 57.4 97.1 89.8 

Total 4,053 17,922 21,975 

households 18.4 81.6 100.0 
 100.0 100.0 100.0 
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In total, over 95% of low income homes with cost effective, fuel poverty related savings of over 
20% are covered by the target group, compared with under 74% by the official fuel poverty 
indicator.  The equivalent figures for all low income homes with potential fuel cost savings of over 
5% are 83% and only around 53% respectively.  Consequently, despite covering over 70% more 
low income households in 2013 than the official fuel poverty indicator, the 62% of homes in the 
target group with cost effective savings of over 5% is only a little short of the 68% in the total LIHC 
quadrant, shown in Table 8.7.  

Table 8.16: Potential reduction in fuel poverty related fuel costs in HBEER target groups 

                                                                  Thousand households/row percentages*/column percentage 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* In the first 4 columns, row percentages relate to the LIHC or LILC quadrants only, while in the final column they relate 

to all households on low income. 

Table 8.17 shows the change in the distribution of low income households with different HBEER 
ratings that would occur if the improvements in fuel costs shown in the previous table where 
generally applied to the low income housing stock.  As would be hoped for, the greatest reductions 
would occur in those homes with the highest unit fuel costs, the number of households in homes 
rated F or G falling by a third.  Together with E rated homes, the total reduction of over 700 
thousand such homes is comparable to the similar number that would be lifted out of LIHC fuel 
poverty by the same measures, were the fuel cost threshold to remain static (as shown in the last 
Chapter in Table 7.10).  At 622 thousand households,  the total reduction in the HBEER target 
group is slightly less, due to the increased number of D rated homes.  However, this is still 
significantly more than the reduction of under 400 thousand households in fuel poverty that would 
result from applying the relativeLIHC fuel cost threshold as intended (as shown by the lower half of 
Table 7.10).   

With this version of the HBEER rating not being on a SAP type logarithmic scale, improvements 
tend to result in a greater increase in the higher ratings, albeit also starting from a smaller base.  
These higher ratings also show a slight increase in the average’ unit cost gap’, while the reverse is 
true for dwellings in the target rating bands D to G.  This ‘unit gap’ is the HBEER equivalent of the 
fuel poverty gap and measures the extent to which the total unit fuel cost per square metre of the 
dwelling is higher or lower than the cost marking the C/D band threshold, which in the 2013 EHS 

was £13.41 per square metre of total floor area.   

% reduction Low income/high costs Low income/low costs Total target 

in FP costs Target group Not in group Target group Not in group households 

Over 20% 310 21 120 0 430 

 93.7 6.3 100.0 0.0 (95.4) 

 18.0 4.0 5.1 0.0 10.6 

10-20% 692 159 554 90 1,246 

 81.3 18.7 86.0 14.0 (83.3) 

 40.1 31.0 23.8 9.7 30.7 

5-10% 319 103 514 149 833 

 75.5 24.5 77.6 22.4 (76.8) 

 18.5 20.1 22.1 16.0 20.6 

5% or less 208 112 494 225 701 

 65.0 35.0 68.7 31.3 (67.6) 

 12.0 21.7 21.2 24.2 17.3 

No easy 198 119 645 465 843 

reduction 62.5 37.5 58.1 41.9 (59.1) 

 11.5 23.1 27.7 50.1 20.8 

All over 5% 1,321 283 1,187 239 2,508 

 82.3 17.7 83.2 16.8 (82.8) 

 76.5 55.1 51.1 25.7 61.9 

Total  1,727 514 2,326 929 4,053 

 77.1 22.9 71.5 28.5 (73.7) 

 100.0 100.0 100.0 100.0 100.0 
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Table 8.17: Change in low income homes and average unit fuel cost gap after improvement  
Thousand households/column percentage/unit fuel costs £/m2/percentage change 

HBEER Before improvement After improvement Percent 

ratings Hholds Column Av. unit Hholds Column Av. unit change 

  k Percent gap £ k Percent gap £ in Hholds 

A (90-100) 330 6.0 -4.47 529 9.6 -4.58 +60.6 

B (80-90) 454 8.3 -2.25 597 10.9 -2.28 +31.7 

C (65-79) 654 11.9 -0.73 933 17.0 -0.76 +42.7 

D (41-64) 1,317 24.0 1.26 1,404 25.5 1.23 +6.6 

E (20-40) 1,337 24.3 3.97 1,090 19.8 3.84 -18.5 

F/G (1-19) 1,404 25.6 10.70 943 17.2 10.04 -32.9 

All D to G 4,059 73.9 4.82 3,437 62.5 3.97 -15.3 

Total Hhlds 5,496 100.0 3.46 5,496 100.0 -2.61 0.0 

8.7. Comparisons with official LIHC fuel poverty 

All of the examples above look at the differences in the number of vulnerable households and 
compare the household incomes and fuel costs of households in the HBEER target populations 
with those in LIHC fuel poverty. The analysis shows that, despite the often considerably larger size 
of the former, the median incomes are invariably lower and fuel costs higher. The final example of 
HBEER banding is used to also examine some of the other differences in the characteristics of the 
two groups.  

Table 8.17 shows the breakdown of LIHC fuel poverty and the HBEER target population by 
household size and the consequent number of households and persons covered.  Devoid of the 
heavy bias to larger dwellings which characterises the official indicator, under 22% of target 
households comprise 4 or more persons, compared to nearly 35% in LIHC fuel poverty.   
Conversely, in comparison with 19% in the latter, 31% of the HBEER group are single person 
households, although this is still well under the 53% given by the 10% full income definition.  
Overall, the HBEER group has the same average household size as for all households in the 
sample, 2.4 persons, whereas those classed as officially fuel poor are generally larger households, 
averaging 3.0 persons per household.   Consequently, while the number of households is over 
80% more than covered by the LIHC indicator, the number of actual persons encompassed is 

under 50% greater.   

Table 8.17: Comparison of LIHC fuel poverty & HBEER target group by household size 
                                                                                     Thousand households/Thousand persons/Column percentage 
Household size LIHC fuel poverty HBEER target group Total households 

 Hholds k/% Persons k Hholds k/% Persons k Hholds k/% Persons k 

1  person 431 431 1,255 1,255 5,973 5,973 

 19.2 6.5 31.0 12.7 27.2 11.5 

2 persons 566 1,132 1,173 2,346 8,219 16,438 

 25.3 17.0 28.9 23.7 37.4 31.6 

3 persons 466 1,399 752 2,257 3,432 10,297 

 20.8 21.0 18.6 22.8 15.6 19.8 

4 persons 419 1,677 525 2,100 2,975 11,901 

 18.7 25.2 13.0 21.2 13.5 22.9 

5 or more 358 1,790 347 1,953 1,375 7,456 

 16.0 26.8 8.6 19.7 6.3 14.3 

Total hholds k 2,240 6,668 4,053 9,911 21,975 52,066 

 100.0 100.0 100.0 100.0 100.0 100.0 

The higher proportion of single person households in the HBEER target group is mainly due to 
younger lone households (over 21%), although at nearly 10% the proportion of single elderly is 
also larger.  However, couples with dependent children account for under 22% of this group, 
compared to nearly 31% of all those in LIHC fuel poverty.  As shown by Table 8.18, there is less 
divergence in the proportions for other household types, although the HBEER group inevitably has 
significantly larger numbers in each group.   Of these remaining types, lone parents comprise the 
largest proportion in both groups, at over 17%, although only accounting for 7% of all households.   
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Table 8.18: Comparison of LIHC fuel poverty & HBEER target group by household type 
                                                                                                                             Thousand households/column percentage 
Household type LIHC fuel poverty HBEER target group Total households 

 Hholds k % Hholds k % Hholds k % 

Couple, under 60 yrs 210 9.4 414 10.2 4,059 18.5 

Couple, 60 yrs plus 247 11.0 385 9.5 3,946 18.0 

Couple with child(ren) 684 30.5 870 21.5 4,601 20.9 

Lone parent  391 17.4 719 17.8 1,602 7.3 

Other multi-person  277 12.4 409 10.1 1,794 8.2 

One person, under 60 yrs 279 12.4 862 21.3 2,680 12.2 

One person, 60 yrs plus 152 6.8 393 9.7 3,294 15.0 

Total households k 2,240 100.0 4,053 100.0 21,975 100.0 

The tenure distributions in the two groups are compared in Table 8.19.  The HBEER target 
population has a significantly lower proportion of owner occupiers (under 30%), whereas 
approaching half (48%) of those in LIHC fuel poverty own their own home, either with a mortgage 
or outright.  Although approaching double the number of such tenants, the percentage of target 
households privately renting is only slightly higher, at just over 35%, the large increase occurring in 
the two public sectors which now account for a further 35% of the total, compared to only around 
18% of those deemed fuel poor.   

Table 8.19: Comparison of LIHC fuel poverty and HBEER target group by tenure 

                                                                                                                   Thousand households/Column percentage 

Tenure LIHC fuel poverty HBEER target group Total households 

 No. k % No. k % No. k % 

Owned with mortgage 687 30.7 689 17.0 6,850 31.2 

Owned outright 386 17.2 515 12.7 7,173 32.6 

Privately rented 756 33.7 1,433 35.4 4,143 18.9 

Rented from LA 189 8.4 600 14.8 1,616 7.4 

Rented from RSL 223 10.0 815 20.1 2,194 10.0 

Total households k 2,240 100.0 4,053 100.0 21,975 100.0 

In keeping with the higher proportion of small households renting in the public sectors, flats and 
predominantly low rise flats, accounted for 31% of the HBEER group compared to under 13% of 
homes in LIHC fuel poverty.  Conversely, under 25% of this group live in detached and semi-
detached houses in comparison with over 42% of those officially classed as fuel poor, again 
reflecting the move away from larger properties.  As also shown by Table 8.20, the target group 
had a slightly higher percentage of bungalows (7%) but a lower incidence of end terraced 

properties.   

Table 8.20: Comparison of LIHC fuel poverty and HBEER target group by dwelling type 
                                                                                      Thousand households/Column percentage 

Dwelling type In LIHC fuel poverty In HBEER target group Total households 

 Hholds k % Hholds k % Hholds k % 

End terraced house 359 16.0 558 13.8 2,142 9.7 

Mid terraced house 519 23.2 946 23.3 3,987 18.1 

Semi detached house 601 26.8 813 20.1 5,587 25.4 

Detached house 348 15.5 192 4.7 3,941 17.9 

Bungalow 124 5.5 283 7.0 1,991 9.1 

Converted flat 106 4.7 279 6.9 774 3.5 

Purpose built flat, low rise 165 7.4 895 22.1 3,139 14.3 

Purpose built flat, high rise 17 0.8 87 2.1 414 1.9 

Total households k 2,240 100.0 4,053 100.0 21,975 100.0 

A comparison of the size of dwellings covered by the two groups is given in the final Table 8.21.   
In line with the other findings, there is a significant increase in the proportion of the target group 
comprising smaller dwellings, the percentage of dwellings of under 50 square metres rising from 
under 5% to over 20% and those of between 50 and 89 sq m from under 21% to over 39%.  
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Conversely, there is a substantial drop in the proportion of larger dwellings covered, the above 
average 44% of LIHC fuel poor households living in properties of 90 square metres or more being 
reduced to some 13% in the HBEER group.   

Table 8.21: Comparison of LIHC fuel poverty and HBEER target group by dwelling size 
                                                                                          Thousand households/Column percentage 

Dwelling size LIHC fuel poverty HBEER target group Total households 

 Hholds k % Hholds k % Hholds k % 

Less than 50 sqm 105 4.7 832 20.5 2,444 11.1 

50 to 69 sqm 465 20.8 1,593 39.3 5,651 25.7 

70 to 89 sqm 694 31.0 1,093 27.0 5,923 27.0 

90 to 109 sqm 364 16.2 279 6.9 2,977 13.5 

110 sqm or more 612 27.3 256 6.3 4,980 22.7 

Total households k 2,240 100.0 4,053 100.0 21,975 100.0 

8.8. Discussion and conclusions 

The banding options 

The main purpose of this chapter is to examine the feasibility of targeting LIHC fuel poverty using a 
household based energy efficiency rating.  It looks at four examples of how the rating could be 
banded to set a target threshold and interim milestones for eliminating fuel poverty, and discusses 
some of the implications of each approach.   Of the four examples described, the last one (target 
threshold equivalent to a target SAP rating of band C or above) most accurately targets all low 
income homes with a true fuel poverty based, energy efficiency rating below band C and best 
distributes these evenly, according to the depth of their fuel poverty, across the three target 
periods.  However, while this is our preferred option, none of these examples is meant to be 
definitive and other options remain open. 

One solution would be to allow local authorities to set their own target populations and interim 
milestones commensurate with the differing size of the problems they face.  However, to achieve 
uniform standards across the country, we think it would be preferable to standardize the HBEER 
and its banding in the same way as the Standard Assessment Procedure and to link this to 

standard targets and milestones as with the FPEER and current Fuel Poverty Strategy.  

Fuel prices 

Although the calculation of fuel poverty uses different fuel prices every year, it might be more 
practical for the HBEER to follow SAP in using three yearly average prices, although still with the 
prices dependent on the particular region and payment method. Similarly, the household based 
rating could be updated only every 3 years in line with the revisions to SAP.   That said, there is a 
strong argument for calculating fuel poverty on the basis of each household’s actual fuel tariff, as 
recommended by the Hills Review, and both versions of the fuel poverty assessment tool have the 
facility to collect and use these tariffs.   In this way, not only can assessments be made more 
accurate and meaningful, but switching fuel tariffs can be made an instrument of eliminating or 
ameliorating fuel poverty – a factor which is impossible to consider while the calculation remains 
based on average regional fuel prices. 

Monitoring progress and prioritising action 

Like SAP, the HBEER would aim to provide a similar standard over time, making the monitoring of 
progress by both central and local government much more straightforward than under the existing 
fuel poverty strategy based on the relative official LIHC indicator.  While possibly producing a 
higher target population initially, as with SAP, one would expect a steady decline in the number of 
homes with low household based energy efficiency ratings, thereby helping to better motivate all 
those working to eliminate fuel poverty.   

In the HBEER approach any improvements to low income housing would no longer be largely 
negated, in respect to target numbers and average gaps, by the effects of a relative fuel cost 
threshold - as in the official LIHC indicator.  However, it is also clear from the analyses of 
improvement potential, that it would not be sufficient to only rely on traditional cost effective energy 
measures to eliminate fuel poverty.  Many of the uninsulated solid or non-traditional walls present 
in some 36% of the HBEER target homes would also need to be dealt with, despite the high costs 
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and long payback periods involved.  In addition, the significant fuel cost savings achievable by 
replacing old domestic appliances, should also to be made and newly accounted in the fuel poverty 
statistics.    

As in the final two examples, the HBERR can be banded to give a much more even distribution in 
the number of homes needing to be improved in each of the target periods than the government’s 
official fuel poverty strategy.  For the latter, the published statistics for the 2013 EHS61 showed that 
under 14% of all LIHC fuel poor households fell in the first period, under the 2020 interim 
milestone, compared to nearly 49% in the final five years between the 2025 milestone and 2030 
target.  Being based on different fuel costs, there is also no direct relationship between the FPEER 
and the LIHC fuel poverty gap.  The HBEER therefore provides a much better vehicle for 
prioritising action on households in the deepest fuel poverty.    

Although the HBEER target could be raised to band B or above after 2030, all of the households 
newly classed as in the target group fall in the HBEER bands under the current band C target.   
This contrasts with LIHC fuel poverty, where the number and proportion of all households in fuel 
poverty who have C plus rated homes has increased more than fivefold, from only 38,000 or 1.5% 
in 2010 to some 194,000 or 7.8% in 2015.  Because the LIHC indicator is a relative standard, this 
is a trend that is likely to continue62, thereby excluding a substantial and ever increasing number of 
households in LIHC fuel poverty from being covered by the present fuel poverty strategy.   

Targeting those most in need 

Despite all having significantly larger target populations than the 2,241 thousand households 
covered by the official fuel poverty strategy in 2013, all of the HBEER examples would target those 
household most in need to a greater extent than the official LIHC indicator.  All of the target 
populations comprise households with generally lower equivalised incomes, after housing costs, 
and higher unit fuel costs per square metre that those classed as in LIHC fuel poverty.  Indeed, it is 
clear from the figures in Table 8.14 that the official indicator is excluding millions of households on 
LIHC low income who have high equivalised unit fuel costs and who are, therefore, by definition, in 
homes which are not efficient for their specific, fuel poverty related, energy requirements.  Of these 
excluded households, some 3 in 4 are classed as vulnerable.  

The HBEER approach is also better than the official LIHC indicator at targeting those low income 
homes where significant fuel poverty related fuel cost savings can be achieved with cost effective 
energy measures. In the final option, for example, the target group covers over 95% of low income 
homes with potential savings of over 20% and 83% of all those with savings over 5%, compared 
with the under 74% and some 53% respectively encompassed by the official indicator.  In total, this 
target group includes nearly 1.2 million low income households, not officially classed as fuel poor, 
but who are unable to afford their fuel costs and yet live in homes with the potential for significant 
and easily achievable fuel cost savings.   

As also shown above, while households in LIHC fuel poverty tend to be larger families owning or 
privately renting above average sized detached or semi-detached houses, those in the HBEER 
target group are more likely to be smaller households living in smaller homes, often low rise flats, 
rented from a social or private landlord.    

The increased coverage of households most in need can be largely attributed to the HBEER’s use 
of unit rather than total fuel costs.  The use of the latter in the official indicator biases fuel poverty 
to larger properties and tends to exclude small energy inefficient homes with high unit costs.  
However, due to their smaller size, these frequently have total equivalised fuel costs below the 
national median for all homes and are therefore officially excluded from fuel poverty.  In the 2013 
EHS, well over 1.9 million low income homes, with SAP ratings below band C and averaging only 

                                                 
61 DECC (2015) Detailed Tables England 2013, Low Income High Cost (LIHC) definition, URN 15D/164, London, 

28/05/2015, Table 3.  
62 As the fuel poverty milestones or targets are met (even if only partially) and the efficiency of the housing stock 

improves more generally, not least as a result of new house building, so the value of the median fuel cost threshold is 

likely to decrease in real terms, assuming no overriding, long term increases in fuel prices.  This is likely to bring an 

increasing number of low income households living in homes FPEER rated C or above, often in the social rented 

sectors, into LIHC fuel poverty.  
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63 m2 in floor area63, were so excluded.  However, as shown by the contemporary Minimum 
Income Standard (MIS)64 these required fuel costs are frequently still beyond the reach of 
households on the lowest incomes, the LIHC low income threshold encompassing a wide range of 
equivalised incomes, after housing costs.   

The targeting of fuel poverty using the HBEER still requires an assessment of LIHC low income. 
This can still be defined, as in the official indicator, as the income poverty line of 60% of the 
median equivalised income, plus the equivalised fuel costs of the particular household.  However, it 
can also be more meaningfully and accurately assessed by using the MIS to determine whether or 
not the household has sufficient income to afford their fuel, housing and living costs – as described 
in the next chapter.  

A simpler approach 

As well as better reaching those least able to afford their fuel costs, one of the main advantages of 
targeting fuel poverty using a household based energy efficiency rating lies in both its conceptual 
and practical simplicity, compared to the official strategy - as illustrated by Figures 8.1 and 8.2 
above.   Although still requiring an assessment of low income, determining the HBEER band of the 
home would replace the need to assess the FPEER of the home on the basis of a modified 
Standard Assessment Procedure, and separately whether the household have high LIHC fuel 
costs and their fuel poverty gap using the different methodology required for the calculation of fuel 
poverty.  

This would simplify the monitoring of fuel poverty by central government and be of particular 
benefit to local authorities and others charged with assessing, tackling and monitoring fuel poverty 
at the local level.  Overall, we believe that defining the target group and the severity of their needs 
with a household based energy efficiency rating would substantially simplify and improve the 
targeting of fuel poverty and better direct and prioritize action to those most in need.   

Last but not least, it is arguably less discriminatory and better for the household’s self-respect to 

target low income homes that fall below a certain household based energy efficiency rating 

standard than to target households specifically classed as ‘the fuel poor’.     

                                                 
63 This compares with an average dwelling size of 99.4 m2 for households in LIHC fuel poverty. 
64 The extent to which households are unable to afford their fuel costs can be assessed by comparing EHS income, 

housing and fuel cost data with the household’s other budgetary requirements, for food, clothing etc as specified by 

the MIS; see Hirsch, Donald (2013), A minimum income standard for the UK in 2013, Joseph Rowntree Foundation, 

York, June 2013. 
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9. Use of The Minimum Income Standard  

9.1. Introduction 

In stage 3, the Fuel Poverty Assessment Tool has been linked to the Minimum Income Standard 
(MIS) calculator funded by the Joseph Rowntree Foundation. The primary aim of this link is to help 
the assessment tool to target those households most in need.  Specifically, it will determine if the 
actual income of the household is sufficient to cover the required fuel costs of their particular home 
and their actual housing costs, as well as all the other required costs on food, clothing etc., needed 
to achieve a minimum living standard as set down in the current MIS.   

A secondary aim is to provide a check on the income and benefit data provided by the household 
in the fuel poverty assessment.  Additionally, it could also help to influence future improvements to 
central and local government policy and practice, by showing how in reality the official LIHC 

indicator is often questionable in terms of its focus.    

Last but not least, the link with the MIS Calculator can provide a more sophisticated alternative to 
the official LIHC low income threshold for individual households.  In this respect, it can be used in 
conjunction with the HBEER (as described in the previous chapter) to more accurately target those 

households on low income living in homes which are not sufficiently energy efficient.   

9.2. The need to assess fuel affordability 

One of the major concerns about the current LIHC fuel poverty indicator relates to its use of total 
fuel costs rather than costs per square metre and its consequent heavy bias towards households 
living in larger dwellings.  Another major concern is that it takes little or no account of the wide 
variations in equivalised incomes and in the critical relationship of fuel costs to income that occur 
below the low income threshold.   

These factors can lead to low income households living in smaller inefficient dwellings, who cannot 
afford their fuel costs, being officially classed as not in fuel poverty, while households living in 
larger more efficient dwellings who can afford their fuel costs, are defined as LIHC fuel poor. This 
perverse effect is shown by the two actual case studies drawn from the 2009 EHS, in Table 9.1 
below.  As both cases involve two-person households, no equivalisation of incomes or fuel costs is 

necessary.   

Table 9.1: Comparison of two pensioner couples surveyed in the 2009 EHS65 
 
 

 

 

 

 

 

That a household such as Household (B) should be deemed not in fuel poverty appears 
fundamentally wrong, particularly when Household (A) is classed as ‘fuel poor’, despite their higher 

                                                 
65 From ACE, CSE and Moore, R (2012), p.7. 

Pensioner couple (A)....  
• 3 bedroomed urban detached house – 98m2 

• Gas fired central heating  

• SAP of 61 – unit fuel costs of £14/m2  

• Total energy costs - £1,407 
 

• Non-means tested income, AHC - £12,068 

• Income after energy costs - £10,661 

• Below (EHS) poverty line of £11,135 
 

• Minimum (MIS) living costs - £9,925 (2009) 

• Residual budget for energy - £2,143  

• Can afford energy costs - has £736 surplus  
 

• Energy costs above threshold of £1,270 

• Fuel poverty gap – £137 

• Dwelling passes HHSRS on excess cold 
 

• IN LIHC FUEL POVERTY 
 

 

Pensioner couple (B)... 
• One bedroom urban bungalow – 47m2 

• Electric storage heaters 

• SAP of 31 - unit fuel costs of £25/m2  

• Total energy costs - £1,167 
 

• Pension Credit income, AHC - £10,412  

• Income after energy costs - £9,245 

• Below (EHS) poverty line of £11,135 
 

• Minimum (MIS) living costs - £9,925 (2009) 

• Residual budget for energy - £487 

• Cannot afford energy costs – £680 deficit 
 

• Energy costs below threshold of £1,270 

• No fuel poverty gap – £103 below threshold 

• Dwelling is a Category I health hazard  
 

• NOT IN LIHC FUEL POVERTY 
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income, much more energy efficient and healthy home, higher space standards and adequate 
energy budget.  

The LIHC assessment tool itself collects the data and produces most of the outputs to make similar 
comparisons, but does not include a minimum living cost based on the MIS and is therefore unable 

alone to calculate whether or not a household can afford their required fuel costs.   

9.3. MIS based measure of fuel affordability 

As the Minimum Income Standard is a major JRF initiative, it is particularly appropriate to add this 
MIS based measure of fuel affordability as an output to the fuel poverty assessment tool.  As used 
in the calculator, the minimum (MIS based) living cost comprises the MIS living cost items, 
excluding the items which are already included in the fuel poverty calculations, such as water 
rates, Council Tax, fuel costs and rent or mortgage payments. In calculating fuel poverty, Council 
Tax is excluded from full net incomes, while the precise fuel costs are known.  Water rates and 
rent/mortgage interest are also covered by the HBAI-based housing costs66 and excluded from the 
after housing cost (AHC) incomes used in the calculations.  However, household (contents) 
insurance is retained, as are other housing (maintenance) costs.  

The details of how the MIS living costs can be used in conjunction with actual incomes, housing 
costs and required fuel costs to produce a measure of the affordability of fuel was first explored in 
a 2009 article published in NEA’s Energy Action67 and in a subsequent unpublished paper of 
201168.  The current proposal does not go as far as these pre Hills Review papers, in suggesting 
the measure could be formulated as an index and used as a definition of fuel poverty in its own 
right.  The current objective is just to calculate the extent to which a household’s residual energy 
budget (i.e. their income, after housing costs, less their other MIS based living costs) is above or 
below their required fuel costs - as in the case studies in Table 9.1.   

Although including all of the most common household types, the MIS does not cover all household 
compositions.  Consequently, no fuel affordability figures can be calculated for these particular 
minority types.  However, as was shown in the unpublished paper, adjustments can be made to the 
calculations to allow for the different living and transport costs in various urban and rural areas. 
Since this paper was written in 2011, the MIS has been expanded to cover 6 different urban or 
rural locations, namely:- 

1. Urban area outside London 
2. Inner London 
3. Outer London 
4. Rural town 
5. Village 
6. Hamlet or isolated 

The MIS and associated calculator is also updated annually, and we understand that a review of 

the rural MIS figures is currently underway.  

To avoid the need to populate the LIHC assessment tool with MIS living costs for each different 
household type in different urban and rural locations and to update these figures annually, the web 
based MIS Minimum Income Calculator can be linked to the tool, in the same way as for the benefit 
entitlement checker and fuel supplier/best tariff calculator.   In the MIS calculator, by setting the 
“Adjustable Costs” for rents or mortgage payments, childcare, gas, electricity, etc. and council tax 
to the actual values, as collected in the assessment tool, and using the appropriate MIS living costs 
for the particular household, the total required outgoings can be calculated.  This figure can then 
be compared with the household income to calculate the extent to which this is above or below 

their required fuel, housing and other living costs. 

Like the links to the benefit entitlement checker and fuel tariff calculator, where the household is 
being assessed specifically against the current official LIHC indicator, the link to the MIS calculator 
and consequent output would be an optional facility to be used where the tool user considers the 

                                                 
66 Housing costs as defined by the DWP Household below Average Income series, which is replicated as far as possible 

by DCLG in determining AHC income variables in the EHS.    
67 Moore, R (2009), A New Approach to Assessing Fuel Poverty, Energy Action, No 108, Newcastle, NEA, September 

2009. 
68 Moore, R (2011), Improvements to the MIS Based Definition of Fuel Poverty, Unpublished, May 2011.  
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circumstances warrant it e.g. as with the examples shown in Table 9.1.  However, together with the 
use of actual fuel tariffs, we also believe that the MIS should be used generally to provide a more 
accurate assessment of ‘fuel poverty’ – as discussed later, in section 9.6 of this chapter.   

9.4. Example of use the MIS calculator 

The data shown in the following screenshot of the fuel poverty tab in the software version of the 
tool, provides an example of how the link with the MIS Calculator could be used in practice.   

l 
Figure 9.1: Screenshot of the assessment tool’s fuel poverty tab 

It is assumed that the single parent described in Figure 9.1 is living in an urban area outside 
London, is unemployed and caring full-time for her 2 small children. On these assumptions, the ‘Q  
& A’ data is entered in the MIS Calculator at www.minimumincome.org.uk, with the standard MIS 
budgets for rent, childcare, required fuel and council tax being adjusted to the actual values 
obtained in the assessment (see Appendix H.8, for more details of the use of the MIS Calculator). 

Entering the data from Figure 9.1, as above, shows the household as having required weekly 
outgoings of £490.66 against a weekly income of £359.68, leaving a large shortfall of £130.98 per 

week for paying for their fuel costs and covering all other required expenditures.  

The MIS results also suggests that the parent, in giving her income as £230.77 per week, has 
slightly overestimated her total income from benefits of £225.00 per week, excluding housing 
benefits (HB and CTS).  Similarly, the MIS results gives the household’s council tax support (CTS) 
as being generally below 100% at £19.62, this being less than the £23.08 per week council tax 
given by the tab data.  

The link to the more detailed benefit entitlement checker (e.g.at entitledto.co.uk), however, 
provides a more accurate picture.  It reveals that the household is also receiving an allowance of 
£25 per month from a local charity, bring their basic income up to the specified amount.  Unlike the 
MIS calculator, the checker also records the particular local authority responsible for their council 
tax support and this makes a significant difference to the amount provided – this being £22.98 per 
week for this particular home or nearly the same amount as recorded.  

In short, the household appears to be receiving all the state benefits to which they are entitled.  
However, the unticked WHD box in Figure 9.1 suggests that the household may be missing out on 
a Warm Homes Discount.  Under the Broader Group Scheme, this can be paid to households with 
small children eligible for means tested benefits, depending on their fuel supplier.  

9.5. Effect of different locations 

Although not specifying the particular district, as previously mentioned the calculator does allow for 
6 different locations of the home69, and this can also make a major difference to the shortfall in the 
household income.  

                                                 
69 At the time of writing, the full list of locations is not available on the Calculator, pending the review of rural costs. 
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Were the single parent shown in Figure 9.1 to be living in Inner London, then the calculator shows 
that, when transferring the same tab figures, the household weekly income remains the same at 
£359.68.  However, the weekly outgoings and consequent shortfall are reduced to £474.84 and 
£115.16 per week respectively.  This is mainly due to significantly lower travel costs - £45.36 
compared to £60.38 per week required outside London - reflecting the exceptionally good public 
transport links available in Inner London.   

For Outer London, the outgoing costs of £485.74 and shortfall in income of £126.06 per week are 
much closer to those produced by calculator for urban areas outside London, the required 

transport costs of £56.50 per week being only slightly lower than for urban areas elsewhere.   

Conversely, were the household to be living in a rural hamlet, their weekly outgoings and shortfall 
in income would increase to £522.79 and £163.11 per week respectively, due to the higher 
transport and other living costs existing in such isolated rural areas. 

9.6. Use of MIS for determining low income 

As well as modifying the targeting of LIHC fuel poverty, the results of the MIS Calculator can also 
be used in a more radical way to provide a more accurate and meaningful assessment of low 
income.   

Under the official LIHC indicator, a household is classed as on low income if, after paying for their 
required fuel costs, their remaining income falls under the official poverty line of 60% of median 
equivalised income.  However, this metric appears questionable in two respects.  (1) Arguably, the 
fuel costs are being double counted in that one would expect all households that lie above the 
poverty line, and therefore are not classed as in income poverty, to already have, at least in theory, 
sufficient income to afford their critical fuel costs. (2) Unusually for any threshold, the measure also 
combines both an annual constant of 60% of median national income and an individual fuel cost 
which, although equivalised, differs with each particular household.  

Based on the required budgets for living and dependent on each household’s composition and 
location, the basic Minimum Income Standard effectively provides a direct and much more 
sophisticated alternative to the official income poverty line. Like the required budgets for food and 
clothing etc, housing and fuel costs are similarly determined as the minimum required for the 
particular household composition and their location.  It is assumed that higher actual costs reflect a 
lifestyle choice in the household’s distribution of their income spending.    

Adjusted for actual housing and fuel costs, however, the MIS based income measure is specific to 
the household’s existing home and, in this respect, is equivalent to the higher LIHC income 
threshold.  Any household whose total income is insufficient to cover their actual required fuel and 
housing costs as well as their required MIS living costs could legitimately be considered to be on 
low income for the purposes of assessing fuel poverty.    

At the time of the Hill’s Review, the number of households with an MIS based shortfall in their 
income was very similar to the number failing the official LIHC income threshold70(see Appendix F).  
However, subsequent updating and revisions to the MIS have tended to increase the divergence 
between these two metrics and now the MIS based measure is believed to currently provide a 
slightly higher number.  In this respect, the Scottish Fuel Poverty Review Panel have proposed the 
use of 90% of MIS, arguing that if one wishes to be reasonably confident when stating that ‘anyone 
below this income line is likely to have a much greater risk of deprivation than anyone above it’, 
then it is advisable to select a figure which is below 100% of the full MIS71. 

9.7. Conclusions  

Increasing the household’s income to allow for their full benefit entitlement and possibly reducing 
their fuel costs with a WHD, means that the particular household described in Figure 9.1 may, with 
income maximisation, be less likely to be at risk of LIHC fuel poverty than shown.   

Although this single parent household is not fuel poor on the official LIHC indicator, the MIS 
Calculator clearly indicates that their current income is not sufficient to cover their fuel bills and 
other required housing and living costs, regardless of their location.  This, the fact they may also be 

                                                 
70 ACE, CSE and Moore, R (2012). 
71 Scottish Fuel Poverty Review Panel (2017), p. 117.  
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at risk of falling into official fuel poverty and live in a home with a FPEER of less than Band C with 
improvement potential, all suggest that, nevertheless, they should be considered for targeting.    

Alternatively, rather than using the MIS calculator to modify the official LIHC assessment and 
targeting, the results can be used in a more radical way to replace the low income threshold. Under 
this approach, any household found to have an MIS based income shortfall would be classed as 
on low income.  The size of this shortfall would then provide a measure of the extent to which their 
income was inadequate.  Moreover, comparing this with the amount their fuel costs were higher 
than the fuel cost threshold would provide a clear indication of the relative extent to which the 

problem resided in poor energy efficiency rather than low income alone.  
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10. Discussion and Conclusions 

10.1 Use of alternative thresholds 

As reported in part II, the project has demonstrated the need for and developed different 
alternatives to the LIHC fuel cost and income thresholds, in order to better target those households 
most in need.  
 

As a result of the Hill’s Review, England has two main official indicators of fuel poverty, that is:- 
1. The number of households failing the low income/high cost fuel poverty indicator; and 
2. The average or sum of all households fuel poverty gaps. 

The official LIHC indicator is a relative definition, the use of a fuel cost threshold set at the national 
median of all equivalised fuel costs always resulting in as many homes with high fuel costs as 
there are with low costs.  The official income poverty line is also a relative definition being set at 
60% of national median of equivalised incomes, after housing costs, and has a value which 
changes little from year to year in real terms.   The LIHC low income threshold comprises the 
poverty line plus the household’s fuel cost which due to fluctuating fuel prices and energy efficiency 
measures can change more rapidly.  However, as the fuel cost element is generally a relatively 
small proportion of the total LIHC income, the total number of low income households also remains 
relatively stable.   As a result, there tends to be little difference between the headline numbers of 

LIHC fuel poor households from year to year, and this factor is well known. 

Given the above, the fuel poverty gap is meant to provide a better indicator of changes in fuel 
prices and energy efficient improvements, but the extent to which this is also affected by the 
relative nature of the median fuel cost threshold is arguably less well known.  Assuming no major 
changes in fuel prices in real terms, the value of the median fuel cost threshold will still decrease 
year by year due to lower fuel costs resulting from new house building and all energy efficiency 
improvements in both the public and private sectors.  Consequently, the fuel poverty gap of any 
unimproved fuel poor homes will automatically increase, while any fuel cost savings potentially 

resulting in lower gap values in improved homes will be diminished, if not entirely eradicated.   

The lowering of the median fuel cost due to stock improvements also has the effect of continuously 
increasing the official number of fuel poor in FPEER C rated homes which are above the final 
strategy target for 2030.  Given the rapid increase in such homes since 2010, it is estimated that at 
least 1 in 4 of all fuel poor households could be excluded from being targeted for action before that 
date.   

The relative nature of the official indicator and the fact that the income and fuel cost thresholds and 
thus the baselines for and fuel poverty gaps are liable to change significantly each year, makes it 

difficult for local authorities and other practitioners to:-  

• target LIHC fuel poverty in a consistent manner over a number of years   

• consistently monitor the impact of their interventions and  

• assess the real progress in alleviating fuel poverty in their areas.    

The facility in the assessment tool to set a more practical fuel cost and/or income threshold at a 
specific value that would remain stable of a number of years, is likely to make these tasks much 
easier.  However, essentially, this still uses the LIHC approach to measuring fuel poverty, as the 
LIHC principles and basic methodology remain the same and as the tool will, at the same time, 
also provide, for comparison, the equivalent fuel poverty status and gap based on the pre-
programmed current official income and fuel cost thresholds.    

10.2 Assessing low income and high fuel costs 

For the above and other reasons described in this report and elsewhere72, we do not believe that 
the Government’s current fuel poverty indicator or strategy to be efficient in targeting those 
households in the greatest need.  Because of the current disconnect in the LIHC indicator between 
fuel costs and incomes at the level of each individual household, the Scottish Fuel Poverty Review 

                                                 
72 ACE, CSE and Moore, R (2012). 
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Panel have recently argued that a modification of the ‘10% definition’, based on the ratio of fuel 
costs to income, would provide a better approach in this respect.73   

We would seriously question, however, whether, say, 10% of income AHC, is really a meaningful 
threshold for fuel poverty or essentially an arbitrary one, even though it might represent twice the 
median national fuel spending of those not on low income and able to afford their fuel costs.  Given 
that the current (2017) standard MIS fuel budget for a couple with one infant and one primary 
school child is only 3.8% of their income AHC, it would be of little consolation to such a family 
needing to spend, say, 8% of their income on fuel, but unable to afford such costs, to be told that 
they are nevertheless below twice the national median!  The analysis indicates that nearly 1 in 3 of 
all low income households who are unable to afford their fuel costs on the MIS measure have fuel 
costs of under 10% of income AHC.  

 In short, we are of the opinion that the basic LIHC approach, as set out in the Hills Review of 
defining a low income and high fuel cost threshold for fuel poverty, to be correct in principle and 
only misguided in the particular thresholds chosen.  Even with the current relative fuel cost 
thresholds, it correlates more closely with poor energy efficiency than an income ratio, 15% of 
households in England with fuel costs of over 10% of income AHC being in homes of SAP band C 
or above compared with just 4% of those fuel poor on the LIHC indicator in 2013, albeit the latter 
percentage is likely to increase as the housing stock improves.   

Ideally, the low income threshold should objectively define all those households who cannot afford 
their required fuel costs.  In turn, the fuel cost threshold should define all those homes where 
significant fuel poverty related cost savings can be made, to the extent that their households 
cannot be said, in truth, to be only in income poverty.   

Low income 

Determining whether a household can afford their fuel costs can be, arguably, most accurately 
determined by using the budgetary amounts for living; food, clothing etc., as set down for different 
household compositions in the Minimum Income Standard, together with their actual housing costs 
and the particular fuel costs required to achieve satisfactory conditions in their home.  If the 
household’s net income is insufficient to cover their fuel costs, in addition to their essential housing 
and living costs, then they can certainly be defined as on ‘low income' and could also be said to be 
in ‘fuel poverty’ in the literal sense of the words. 

At the time of the Hill’s Review, the author was able to show that the numbers generated by an 
MIS based measure of ‘fuel affordability’ correlated well with the numbers given by an LIHC low 
income measure, based on the income poverty line plus individual fuel costs.   However, there was 
no guarantee that this was true for each individual household or, after subsequent developments in 
the MIS, that the same applies today.  To ensure that all of those defined as on ‘low income’ 
cannot afford their particular fuel costs and still maintain the prescribed minimum standard of living, 
an actual MIS based ‘fuel affordability’ measure needs to be applied. However, as suggested by 
the Scottish Review Panel74 this measure could be based on 90% of the MIS, rather than on the 
full published figures.   

The alternative or additional use of the MIS based measure rather than the official LIHC income 
threshold is now facilitated by the fuel poverty tool’s link to the MIS online calculator.  Moreover, 
when using either of these income measures, the respondent’s answers to the income questions 
can also be checked, to ensure that they are receiving all the benefits to which they are entitled, by 
using the similar link to a benefit entitlement checker.   

High fuel costs 

As the Hill’s review argues, many of the households defined as on low income are in income 
poverty, full stop, and even if living in the most energy efficient ‘A’ rated homes would still be 
unable to afford their total fuel, housing and living costs.  Consequently, for practical purposes, it is 
better to limit the definition of fuel poverty to households who are not only on low income, but also 
in homes which are not sufficiently ‘energy efficient’.   For the purposes of defining fuel poverty, 

                                                 
73 The Scottish Fuel Poverty Review Panel (2017). 
74 Ibid.  
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however, ‘energy efficiency’ needs to relate to the actual household, rather than SAP ratings which 
only relate to the housing fabric and do not account for total fuel costs.   

Consequently, while the assessment tool is designed to accurately replicate the official LIHC fuel 
poverty indicator, its outputs can also be used to determine a more accurate assessment of low 
income and a household based energy efficiency rating (HBEER) directly reflecting high unit fuel 
costs.  As described in chapter 8, the HBEER approach would simplify the monitoring of fuel 
poverty by central government and be of particular benefit to local authorities and others charged 
with assessing, tackling and monitoring fuel poverty at the local level.  It enables the fuel cost 
element in the LIHC indicator, the fuel poverty gaps and FPEER bands to be replaced by a single 
HBEER rating scale, based directly on the fuel costs used in the determination of fuel poverty.  
Typically, an HBEER target of band C would replace both the controversial median fuel cost 
threshold and the FPEER C band, with the HBEER bands D and E now serving as the interim 

milestones.   

10.3 Changing the thresholds 

Whether using the HBEER scale or the facility to alter the value of the fuel cost and income 
thresholds, users can customize the assessment tool to the scale of the local problem and local 
policies and priorities.  Initially some local authorities and other agencies may wish to set absolute 
local thresholds which are ‘lower’ than the official thresholds to target those who are most severely 
fuel poor on the official indicator, particularly where the problem is large.   

Where there is only a small problem or where those in the deepest fuel poverty have already been 
helped, it would be reasonable for the local agencies to set agreed absolute thresholds, especially 
a fuel cost threshold, higher than the official ones to also target households at risk of fuel poverty 
(i.e. on low income and with small negative fuel poverty gaps or in HBEER band C).  Using this 
procedure, the local housing stock could be ‘fuel poverty proofed’ in a more accurate and 

meaningful way than by simply targeting low SAP ratings.  

That said, as the UNO based assessment tool also provides SAP ratings in addition to the LIHC 
fuel poverty assessments, users could use the tool to simply target all low income households 
living in homes with low SAP ratings, for examples, those in EPC bands below Band C.   

We would not necessarily recommend that a higher income poverty line should be used as with the 
addition of the individual fuel costs, the LIHC income threshold is already reasonably generous and 
this would certainly apply where the threshold was being more accurately based on the MIS.  Also 
in contrast to the cost threshold, the poverty line remains more or less stable in the shorter term.  
However, initially to target households most in need a lower line such as 50% rather than 60% of 
national income could be adopted locally.  Given that there can be large annual fluctuations in fuel 
prices, using an alternative absolute fuel cost threshold could be more helpful, even if this is based 
on the national median in a particular year.    

Similarly, the facility in the assessment tool to input the household’s actual fuel tariffs, to obtain a 
more accurate assessment of LIHC fuel poverty and the fuel poverty gap should be used where 
such information is available.  Where used, the additional link to a fuel price comparison site is also 
recommended to ensure that the household is on the best available tariff and, if not, the extent to 

which, in practice, their real ‘fuel poverty’ could be ameliorated by switching.   

Again this can be backed-up by an assessment using the pre-programmed average fuel prices to 
provide the equivalent ‘official’ outputs. A record can then be made of the difference in the 
assessments, to determine when and where the average regional fuel prices are likely to be under 
or over-estimating fuel poverty and its depth.    

10.6 Eliminating and ameliorating fuel poverty 

Having a relative definition such as provided by the official LIHC fuel poverty indicator makes it 
effectively impossible to eliminate fuel poverty, the median fuel cost threshold meaning that there 
will remain as many households in fuel poverty as today - more with an increased housing stock - 
when all low income homes have reached an FPEER of band C or above.  Instead, there are 
strong arguments for having a more static fuel cost target such as that provided by HBEER band 
C.  Then as the standard in the housing stock generally rises, the target can be legitimately 
increased to say HBEER band B after 2030 or before, depending on progress.    
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The analyses of improvement potential in chapters 7 and 8, however, show that whatever the 
definition, progress will be limited if the fuel poverty programme only relies on traditional cost-
effective energy measures.  Many of the uninsulated solid or non-traditional walls present in both 
LIHC fuel poor homes and the HBEER target group would also need to be dealt with, despite the 
consequent high costs and long payback periods.  If the use of such expensive measures were to 
be deemed to be “not reasonably practicable”, then the amelioration of fuel poverty amongst many 
low income households, often those with the highest fuel costs, is likely to severely limited.  

In addition, the significant fuel cost savings achievable by replacing old domestic appliances 
should also to be made and newly accounted for in the fuel poverty statistics, as should the 
potential for eliminating or ameliorating fuel poverty through switching fuel tariffs.    

In short, while the existing detailed definition of fuel poverty and accompanying fuel poverty 

strategy is arguably not be fit for purpose, the low income high costs (LIHC) approach is 

nevertheless, we believe, the correct one in principle.  Using the flexible LIHC fuel poverty 

assessment tool, the alternative strategies described in this report could provide a practical means 

of targeting those households most in need in a much more comprehensive, accurate and efficient 

manner.   
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Appendix A:  Software Based Tool - Inputs and Outputs  

 
A.1 The fuel poverty tab - inputs  

The first part of this appendix discusses and illustrates the sections, almost exclusively, on the fuel 
poverty tab in the UNO based software version of the tool, designed to input the data needed for a 
specific assessment of low income/high costs (LIHC) and 10% of full income fuel poverty. It goes 
on to detail the resulting outputs generated by the tool which are displayed on the fuel poverty tap 
and alongside in the summary of results. The second part of the appendix lists all of the relevant 
inputs to and outputs from all of the tabs in the software version of the tool that are more generally 
relevant to eliminating and ameliorating fuel poverty amongst households in need.   

 

Figure A.1: Screenshot of the fuel poverty tab  

Occupancy 

The Occupancy section on the fuel poverty tab is used to determine which heating regime is used 
in the calculation of the space heating costs and also which equivalisation factors are used when 
equivalising the income and fuel costs. 

The heating regime can be one of four options: Whole Standard (WS), Whole Full (WF), Partial 
Standard (PS) and Partial Full (PF). Standard and Full refer to the hours in which the home is 
heated.  Standard means the home is heated for two hours in the morning, seven hours at night 
during weekdays and sixteen hours per day at the weekend, whilst Full means that the home is 
heated for sixteen hours every day.  Whole and Partial refer to the extent of heating in the home, 
which is dependent on whether the home is under-occupied for its size75.   

Under-occupied is defined as the home’s total floor area being over twice the standard as defined 
for the number of occupants in the Parker-Morris Standard and there being a surplus number of 
bedrooms.  If the home is not under-occupied, it is assumed to have whole house heating.  What is 
described below is how the analysis software decides whether homes are WS, WF, PS or PF. 

The box asking “Does anyone reside in the dwelling during the day?” is used to determine whether 
to use Standard or Full heating hours.  If anyone is at home during the day then Full is used, 
otherwise the Standard hours are used. 

                                                 
75 These labels are very similar but not identical to the ones currently used in the official calculation of fuel poverty 

statistics.   
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       Figure A.2: The occupancy section 

The “Number of Bedrooms” box is largely self-explanatory.  The list to the left of it records the sex 
and age of each occupant in the home.  These pieces of information are used to determine 
whether there are surplus bedrooms in the home.  The definition of surplus bedrooms depends on 
whether children less than 18 years old are resident.  If they are then there are surplus bedrooms if 
there are two or more bedrooms than is required.  Otherwise there are surplus bedrooms if there 
are one or more bedrooms than is required.  The definition of the required number of bedrooms is 
that (i) there should be one bedroom for each couple (ii) children younger than 11 can share a 
bedroom if of different sexes (iii) dependent children younger than 21 can share a bedroom if of the 

same sex.  To calculate the number of required bedrooms the software uses the following steps:- 

i) Take all occupants aged 21 or more 
ii) Count the number of opposite sex couples 
iii) Assign one bedroom per couple 
iv) Assign another bedroom per person left over from this selection 
v) Take all occupants younger than 21 
vi) Assign one bedroom for each person in this selection 
vii) The required amount of bedrooms is the total 

There are weaknesses to this method.  It assumes that adults are always divided into couples 
which will not always be true, for example in the case of homes shared by students or young 
professionals.  Also it assumes that couples are always of opposite sex.  However for the purposes 
of developing a simple doorstep survey method this should suffice.  (Asking detailed questions 
about a household’s sleeping arrangements is likely to discourage people from taking part in the 
survey). 

If the required bedrooms amount is greater than or equal to the total number of bedrooms (which 
could easily happen where children are sharing bedrooms) then there are no surplus bedrooms.  If 
the required number is less than the total number then there are surplus bedrooms if either of the 
following two conditions are met:- 

a) There are no occupants younger than 18 and the total number is one or more greater than 
the required number. 

b) There are occupants younger than 18 and the total number is two or more greater than the 
required number. 

The other requirement of an under-occupied home is that the total floor area be over twice that of 
the Parker Morris standard.  UNO contains other tabs in which the dimensional data can be filled 
out and so it is an easy task for the software to take the floor area and compare it against the 
Parker Morris table76. 

 

                                                 
76 DECC/BRE (2010), Fuel Poverty Methodology Handbook, URN 10D/825, DECC, London, 14 October 2010, Table 

3, p.31 
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Income 

The Income section is used to input details about a household’s income after housing costs.  It is 
intended to be answered in the doorstep survey and is therefore necessarily basic. However, it can 
be supplemented with data on sources of income, benefits received and unemployment status etc 
first collected on the preceding ‘Reference Fields’ tab.  These other questions can be designed to 
determine if the household is in one of the groups that can be effectively passported as in or 
bypassed as out of LIHC fuel poverty (as determined in Chapter 5), and if not, to help to accurately 
assess their income by first specifying all their sources of income, including any particular benefits 

received.    

 

 

          

 

 

 

 

                             

 
The income section, itself, allows an after tax income to be recorded as a weekly, monthly or 
annual amount.  Whichever one is filled in, the software calculates the other two as a matter of 
convenience.  This is useful as people are likely to easily remember their monthly or weekly 
income, whereas fuel poverty is concerned with the annual amount.  There are also basic housing 
costs to be filled in, comprising of mortgage, rent and council tax payments.  These are self-
explanatory, as is a section where amounts are filled in for support with housing costs in the form 
of any mortgage relief payments, housing benefit and council tax benefit. 

The software uses this information to first calculate the household’s full income.  For fuel poverty, 
this comprises all after tax income from earnings, pensions and benefits and/or savings and 
investments, plus any housing related benefits less council tax.  Rents and mortgage payments are 
then deducted from this to give the annual income after housing costs.   

This sum is then converted into an equivalised annual income, via the same method as used in the 
official fuel poverty statistics.  This involves calculating an equivalisation factor for the household 
based on the number of occupants and their ages.  The factors are 0.58 for the first adult, 0.42 for 
any remaining adults and children older than 13 and 0.2 for each child younger than 14.  They are 
added together for every occupant to obtain the income equivalisation factor and then the annual 
income is divided by this factor in order to obtain the equivalised annual income.  The software can 
easily do these calculations by using the list in the Occupants section which details the age of 
everyone in the home. 

Beneath the income section is a box for recording whether the household is in receipt of a Warm 
Homes Discount, this information being used with the SAP rating and SAP related running costs to 
determine the Fuel Poverty Energy Efficiency Rating (FPEER).  

Fuel Payment 

The Fuel Payment section is intended to allow the equivalised running costs to be calculated from 
the computed energy requirements.  The first part contains basic information on how the fuel is 
paid for and which Government region the home is in.  The former information is intended to be 
gained from the householder, while if the tool is used by a local authority, for example, the 
appropriate region can be pre-loaded as a default setting.    

 
                   
 

Figure A.3: The income section 
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       Figure A.4: Fuel payment section 

Knowing the gas and electricity payment methods and the old Government Office’ (GO) region 
allows the appropriate average standing charges and unit rates to be obtained from the price data 
stored in the model and then used by the software in the running costs calculations.   The 
assessment tool is pre-loaded with these fuel prices (currently the GO regional averages by 
payment type).  This data splits the fuel prices into an average variable unit (p/kWh), plus an off-
peak rate (p/kWh) where applicable, and an average fixed cost (£/year) equivalent to a standing 
charge. This data can be obtained annually from BRE but only for the latest EHS year.  However, 
as an experiment, DECC have started publishing these split prices in the internet version of their 
quarterly energy prices.  These prices can be more up to date than those from BRE.   

On the assumption that the regional and payment type differences will not change significantly 
within a year, these published prices for the preceding year can be generally inflated to the present 
year, using DECC’s (internet published) monthly CPI, fuel component, inflation or deflation figures 
for each fuel type.   

If the householder knows their standing charge and unit rate, these can be input and used in place 
of the default fuel prices.  This, allows a more accurate assessment of fuel poverty, albeit less 
compatible with the official indicator. 

Once the running costs are calculated, they must be equivalised.  The software again follows the 
official statistical methodology by obtaining an equivalisation factor based upon the total number of 
occupants of the dwelling.  These are a factor of 0.82 for one occupant, 1.00 for two, 1.07 for three, 
1.21 for four and 1.32 for five or greater.  The equivalised running costs are then obtained by 
dividing the calculated running costs by the equivalisation factor. 

A.2 Fuel poverty thresholds 

To determine whether households are in official LIHC fuel poverty and the depth of their fuel 
poverty gaps, other crucial inputs to the assessment tool are the LIHC fuel poverty thresholds.  The 
default settings for the fuel cost threshold is the projected national median equivalised fuel cost for 
the current year. However, as the actual LIHC income threshold is generally different for each 
particular household (comprising the income poverty line plus the households individual fuel costs) 
only the current poverty line is used as the default figure on the income side. This will be the value 
of 60% of median equivalised income, after housing costs (AHC) for the current year.      

 

 

          Figure A.5: Fuel poverty thresholds section 

As well as providing the number of fuel poor households for the latest EHS, DECC have in recent 
years also provided projections of fuel poverty for the current year. This requires projections for the 
current median fuel cost and income poverty line and, although not currently published, DECC 
have told the Fuel Poverty Methodology Group that these annual projections will be published in 
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future.  Thus, these projected thresholds would be used for these default settings in the Fuel 
Poverty Thresholds section. 

The tabs in the UNO software are divided between those, such as the fuel poverty tab, which are 
designed to collect and display data which may be specific to the individual dwelling and 
household and those which input and display data which will generally apply to a whole district or 
local housing area.  Consequently, the LIHC fuel poverty thresholds are included on one of the 
latter tabs. 

As with the fuel prices, users of the assessment tool can over-ride the default settings and input 
alternative values for the income poverty line and the fuel cost threshold if they so wish.  The use 
of such alternative thresholds is discussed in more detail in section 2.7 of Chapter 2.  

A.3 Assessment outputs 

The main outputs for fuel poverty are split between the 
‘Fuel Poverty’ Tab and the ‘Summary of Results’ which is 
displayed alongside all of the tabs.  

Following the completion of the Occupancy, Income and 
Fuel Payment sections, the resulting key LIHC 
component values for the “After Housing Costs Annual 
Income”, “Equivalised Annual Income” and “Equivalised 
Running Costs” are automatically computed and 
displayed on the right of the Fuel Poverty tab.  

Using the previously calculated full income of the 
household and their running costs, prior to 
equivalisation, the “Fuel Poverty Ratio” of fuel costs to 
income is also calculated by the software, to determine if 
the household is fuel poor on the previous 10% of full 
income definition. These outputs are then also displayed 
beneath the key LIHC component values on the right of 
the tab.  
 

      

             Figure A.6: LIHC values and 10% indicator 
 

 

Having calculated the equivalised income and running cost, the software then checks these values 
against the LIHC income and fuel cost thresholds in order to see whether the home meets the low 
income high cost criteria.   Whether or not the home meets the criteria is displayed in the main 
Summary of Results, next to the “FP Indicator” box by showing in different colours which of the four 
low or high income and high or low costs quadrants (LIHC, LILC, HIHC or HILC) the household is in.  
If the home is assessed as in LIHC fuel poverty, then the software also calculates and displays the 
fuel poverty gap.   

 

    Figure A.7: Summary of Results 
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In addition to the LIHC fuel poverty indicator and fuel poverty gap, the Summary of Results also 
gives the un-equivalised running costs, the SAP rating and CO2 emissions for the home.  The data 
level is also indicated,” Primary” denoting that it is slightly below a full RdSAP based assessment.   

A.4 LIHC graphical display and FPEER 

To prevent any possible misreading of the results of any LIHC assessment, the fuel poverty tab 
also uses a simplified version of the Hills LIHC diagram to show graphically the quadrant in which 
the household falls.   

In Stage 3, the display has been extended to also show the point at which the household falls 
above or below the horizontal fuel cost threshold.  If the household falls in the LIHC quadrant, the 
value of the fuel poverty gap is also provided and labelled as such (Figure A.8a), while if the point 
is in the LILC quadrant and close to the threshold, the fuel poverty risk is labelled and the negative 
value shown (as in Figure A.8b and Figure 5.1).  Elsewhere, just the point of the household above 

or below the cost threshold is displayed with no label, but with the colour varying with the quadrant.  

  

Figure A.8a LIHC quadrant and fuel poverty gap        Figure A.8b: LILC quadrant and fuel poverty risk 

Providing the risk of fuel poverty is important, for as is shown in Chapter 4, section 4.7, 
assessment showing households falling close to the fuel cost threshold are those that are most 
likely to diverge from the official assessment of fuel poverty.  

To the bottom right of the graphical display, the tab also gives the Fuel Poverty Energy Efficiency 
Rating (FPEER). This is the same as the SAP rating, except where receipt of a Warm Homes 
Discount (WHD) has been recorded in the Income Section.  In this case, the annual value of the 
WHD is subtracted from the required SAP related running costs and the consequent, higher rating 
determined.    

A.5 List of all fuel related inputs 

In the UNO based LIHC Assessment tool, the data entered into the model can be categorised into 
four types as follows. 

1. Home inputs: Data inputted into the tool in the home or on the field at the time of an 

assessment. 

2. Office inputs: Data which can be pre-loaded prior to the fieldwork, where existing local 

housing data is already available. 

3. Default settings:  Data defaults relating to the official fuel cost and fuel poverty calculation, 

pre-loaded and annually updated where necessary.  

4. Optional inputs: Optional inputs entered at the time of an assessment or in the office to 

over-ride the existing defaults.   
 

Additionally, some of the inputs are required specifically for determining fuel poverty, while others, 
albeit used in the calculation of fuel poverty, also serve more generally for the calculation of SAP 
ratings and CO2 emissions. This Appendix mentions some of the latter, but focusses on the former 
inputs.   
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Home inputs 

The following inputs are required for the calculation engine at the time of an assessment:- 

Home input Description/Notes 
For fuel poverty calculations  

Number Of Bedrooms The number of bedrooms (must be at least 1) 

Residential Pattern Whether anyone lives in the home during the (week)day 

Occupant Age* Age of occupant, each household must have >= 1 adult 

Occupant Sex* Sex of occupant (can be Male, Female or Other) 

Weekly After Tax Income or The weekly after tax income of the whole household 

Monthly After Tax Income or The monthly after tax income of the whole household 

Annual After Tax Income The annual after tax income of the whole household 

Mortgage Payment The annual amount spent on mortgage payments 

Rent Payment The annual amount for the rent (if not office input) 

Council Tax The annual amount of the council tax (if not office input) 

Mortgage support The annual amount of any mortgage relief payments 

Housing benefit The annual amount of any housing benefit (if not office input) 

Council tax support The annual amount of any council tax benefit (if not office input) 

Warm Home Discount Indication of receipt (amount calculated automatically) 

Gas Payment Method Method of paying for mains gas (can be Direct Debit, Pre-
Payment, Credit or No Gas) 

Electricity Payment Method Method of paying for electricity (can be Direct Debit, Pre-
Payment or Credit) 

*These inputs are required for every occupant in the home 
 

Home data inputs, required to calculate the energy requirement, will include:- 
 

For general calculations Description/Notes 

The dwelling age band  As specified in RdSAP 

Exposed Sides Only for Flat/Maisonette. 

Habitable Rooms The number of habitable rooms 

Wall Insulation Attempt to determine through visual inspection, if not possible 
ask the occupant. 

Loft Insulation Ask occupant whether insulation has been added. 

Glazing Type Single or double glazing with age 

Amount of Double Glazing Estimate of percentage of double glazing. 

Heating System Details of heating system, boiler type etc 

Office inputs 

Where housing data is already available, for example because an EPC survey has already been 
undertaken or the answer can be clearly determined from Google street-view , this data can be 
pre-loaded in the office prior to any fieldwork.  Such pre-filled information could include:- 

Office Inputs  Description/Notes 

Property Type House or Flat.  (Needs to be amended to Bungalow or 
Maisonette if necessary during assessment) 

Detachment Only for House/Bungalow 

Roof Type Only if other data is available (Otherwise input at time of the 
assessment) 

Wall Construction Only if other data is available (Otherwise input at time of the 
assessment) 

Floor Area Only if other data is available (Otherwise input at time of the 
assessment) 

Default settings 

The following inputs are also required, but are pre-loaded into the assessment tool as more 
permanent defaults and updated annually where necessary.  
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Default Settings Description/Notes 
For fuel poverty calculations  

Region The Government Office Region in which the home is located 
(North East, North West, Yorkshire and The Humber, East 
Midlands, West Midlands, East of England, London, South East 
or South West) 

Gas Fixed Charges* Average regional fixed charge in £s for gas for payment type 
(note this can also be LPG and bottled gas, not just mains) 

Gas Variable Charge* Average regional variable charge in p/kWh for gas for payment 
type (note this can also be LPG and bottled gas, not just mains) 

Electricity Fixed Charge* Average regional fixed charge in £s for electricity by payment 
type 

Electricity Variable Charge* Average regional variable charge in p/kWh for electricity for 
payment type (standard or day rate where off-peak available) 

Off-peak Variable Charge* Average regional variable charge in p/kWh for off-peak electricity 
for payment type 

Oil Variable Charge* Average regional charge in p/kWh for heating oil 

Solid Fuel Variable Charge* Average regional charge in p/kWh for solid. 

Income Poverty Line  60% of national median income AHC  in £/yr as required for 
calculating the official LIHC income threshold 

Fuel Cost Threshold  National median fuel costs in £/yr against which to compare the 
running costs of the home 

For general calculations  

Degree Day Region Deduce from area postcode 

*Different fuel charge preloaded for each Region and fuel payment method. 

Optional inputs 

The following are optional inputs which may be used to over-ride the permanent default settings..  

Input Description/Notes 

Actual Gas Fixed Charge Fixed charge in £s for gas supplied to the home (note this can 
also be LPG and bottled gas, not just mains) 

Actual Gas Variable Charge Variable charge in p/kWh for gas supplied to the home (note this 
can also be LPG and bottled gas, not just mains) 

Actual Electricity Fixed Charge Fixed charge in £s for electricity supplied to the home 

Actual Electricity Variable Charge Variable charge in p/kWh for electricity supplied to the home 

 
Actual Off-peak Variable Charge Variable charge in p/kWh for off-peak electricity supplied to the 

home 

Actual Oil Fixed Charge Fixed charge in £s for heating oil supplied to the home. 
(Normally 0 but may cover separate delivery charge)   

Actual Oil Variable Charge Variable charge in p/kWh for heating oil supplied to the home 

Actual Solid Fuel Fixed Charge Fixed charge in £s for solid fuel supplied to the home 
(Normally 0 but may cover separate delivery charge)   

Actual Solid Fuel Variable Charge Variable charge in p/kWh for solid fuel supplied to the home 

Alternative income poverty line  To provide a less or more generous, more stable or more locally 
applicable income threshold, users can enter an alternative 
income figure to the annually pre-programmed 60% of national 
median income AHC.  

Alternative fuel cost threshold To provide a less or more generous, more stable or more locally 
applicable fuel cost threshold, users can enter an alternative cost 
figure to the annually pre-programmed national median fuel cost.   

Benefit income  As provided by link to benefit entitlement checker, where 
household is clearly not receiving entitlement. 

Housing benefit As provided by link to benefit entitlement checker, where 
household is not receiving entitlement (if not office input) 

Council tax support As provided by link to benefit entitlement checker, where 
household is not receiving entitlement (if not office input) 

Alternative fuel charges As provided by link to fuel price comparison site, where actual 
charges are also input.  

Alternative heating regimes Proposed facility (pending results of review of the official fuel 
poverty definition used in Scotland) 
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A.6 List of all fuel poverty related outputs 

The most relevant outputs calculated by the software and displayed on the Summary of Results, 
the Fuel Poverty and the Results Tab are as follows:- 

Summary of Results Description 

SAP rating  SAP rating produced by the Standard Assessment Procedure  

CO2 Emissions  CO2 emissions calculated from the energy requirement for each 
of the particular fuels used in the home 

Running Costs  Un-equivalised fuel costs of the home (£/yr) 

Data Level  The extent to which the energy data is complete for the 
dwelling, can be RdSAP+, RdSAP, Primary, Sub-Primary or 
Inconsistent.  In general, the higher the data level, the more 
accurate the calculation of  energy demand will be. 

Fuel Poverty Indicator Indicator of whether the household is in LIHC fuel poverty by 
which quadrant it falls in, LIHC, LILC, HIHC or HILC.    

Fuel Poverty Gap The unequivalised fuel poverty gap (£/yr), equal to 0 when the 
home is not in fuel poverty 

Fuel Poverty Tab  

AHC Annual Income After housing costs annual income (£/yr) 

Equivalised  Annual  Income Equivalised after housing costs income (£/yr) 

Equivalised  Running  Costs Equivalised fuel costs of the home (£/yr) 

Fuel Poverty Ratio  The ratio of the unequivalised running costs to the full income of 
the household for determining 10% fuel poverty.  

10 Percent Indicator Whether the household is in fuel poverty on the 10% of full 
income definition; shown as “Yes” or “No” 

FPEER  Full rating (1 to 100) provided 

Fuel poverty risk Negative FP gap (if in LILC quadrant near fuel cost threshold) 

Results Tab  

Space Heating  The amount of fuel in kWh used to heat the home 

Water Heating  The amount of fuel in kWh used to heat the water used by the 
occupants 

Lights And Appliances  The amount of fuel in kWh used to power the lighting and 
appliances 

Cooking  The amount of fuel in kWh used in cooking 

Other Tabs  

Renewables Fuel Generation The amount of fuel generated in kWh by any renewable sources 
such as roof-mounted photovoltaic generators. 
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Appendix B – Web Based Assessment Tool – User Guide 
 
This appendix provides a full but ‘compact’ copy of the User Guide to the web based version of the 
Fuel Poverty Assessment Tool, which together with the tool itself is published on the NEA website 
at http://www.nea.org.uk/assessment-tool. (Contents pages are changed to those of the report) 

This guide was written and produced by Bill Wilkinson and Kevin Jobson of the Energy Audit 
Company who also designed the Tool with Richard Moore. The comments and advice of NEA staff, 

in particular Helen Stockton, are greatly appreciated. 

B.1 CONTENTS 
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Fuel poverty assessment tool user guide 

B.2 INTRODUCTION 

There are main two parts to this user guide: 1) using the tool; and 2) collecting the information 
needed for the assessment. 

1) Using the tool 
In this section we assume that all of the information you need to complete an assessment is at 
hand, or has already been collected on the doorstep for example. 

2) Carrying out the assessment 
This section gives further details and tips about assembling the data with a combination of 
doorstep assessment and existing information that you can access, such as Energy Performance 
Certificates (EPC). 

B.3 SECTION 1: USING THE TOOL 

Registration and log in  

Open the site map on the NEA website at the bottom of the opening page or use the link 
http://www.nea.org.uk/sitemap/ to open directly.  

Scroll down the page and click on Fuel Poverty Assessment Tool Registration 

http://www.nea.org.uk/assessment-tool
http://www.nea.org.uk/sitemap/
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Alternatively follow the link to directly access the page: http://www.nea.org.uk/assessment-tool/ 
Once you have registered you will be able to access the tool via the NEA site.  From the NEA 
website, open the site map and click on Fuel Poverty Assessment Tool. 
 

 

Alternatively go direct using the link http://www.nea.org.uk/fpat/ 

This opens the login section – enter your user name and password to begin. 

http://www.nea.org.uk/assessment-tool/
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Start a new assessment or re-load an existing one 

Once registered, to start a new assessment or look up the results of a previous one, click on the 
Assessments link which is the last option of the main menu bar.  This will take you to the 
Assessments screen. 

 

Below Completed Assessments is a list of the assessments you have already done.  If you want to 
open a previous assessment, click its unique reference number in the list to load it.  To save time 
finding the assessment you need, you can put the assessment number into the white box below 
the list and click Search. 

N.B The site does not hold any personal data such as names or addresses. If you have a large 
number of completed assessments it is recommended that you create a separate spreadsheet to 
store addresses and other details, alongside which you can paste the corresponding assessment 
tool reference number. The reference number can then be copied and then pasted into the tool’s 
search box when required.  
 

 

To start a new assessment, click on the Begin New Assessment button. 



An Assessment Tool for LIHC Fuel Poverty – Research Report 

 

 

 

102 

 

Data entry 

The data entry is designed to be quick and easy. There are 10 sections each with an icon 
displayed on a central hub (see below). It is best to complete each of the sections in the numbered 
order since some of the later sections rely on the data previously entered. Once you have finished 

the data entry in a section click the “save” button, this then takes you back to the central hub. 

 
 

Sections to be completed 

1. Property description 

The options are House, Bungalow, Flat or Maisonette.  

Houses and bungalows always have a roof and a ground floor. Bungalows are houses with only 
one storey. Houses are always 2 or more storeys. Flats and maisonettes require more information 
since they can be ground floor, mid floor or top floor. 

Flats and maisonettes have at least one floor or upper ceiling which does not lose heat – i.e. the 
property has another heated space above or below.  Mid-floor flats do not lose heat through their 

floor or through the ceiling. Maisonettes are flats with two or more levels of living space. 

2. Age band 

Modern homes have insulation built in from new, with the newer age bands having much better 
insulation, even compared to ones built 30 or 40 years ago. Therefore, knowing the approximate 

age of the property is essential to assess the running costs. 

If you are not sure which of two bands to put the property in, choose the older one. 

RDSAP manuals produced by EPC accreditation schemes give a useful guide to assessing the 
age of the property from a visual inspection.  For instance: 

https://stromamembers.net/files/rdsap/documents/RdSAP%20Manual.pdf 

https://stromamembers.net/files/rdsap/documents/RdSAP%20Manual.pdf
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3. Postcode Incode 

The incode is the first half of the postcode that appears before the space.  If you attempt to enter a 
full postcode the tool will prompt you to only enter the postcode. 

4.  Dimensions 

The information entered in this section (together with the previous section) allows the tool to 
estimate or calculate the area of the walls, roof and floor.  

For the number of storeys only include the actual storeys of the flat or house – for example, a flat 
on the tenth floor of a block only has a single storey. Very few homes have more than 3 storeys, so 

if more than three type the number 4, 5, etc. in the box. 

The number of bedrooms should be counted as the house was designed. For example, if a 
bedroom is used as a study or a fitness room it is still counted as a bedroom, and if a living room is 
being used as a bedroom it is not counted.  

If a measured survey has been carried out for energy purposes, the wall area is calculated from 
the perimeter at each level. 

The second part of this guide gives further information on floor areas using EPCs. 

5. Detachment 

This information is needed to decide how many walls are external. Detached houses have all four 
walls external, whereas semi-detached and end terraces have three external walls. If the house is 
somewhere between, for instance where there are staggered terraces, try to decide what 
proportion of the wall area is external – if nearest to 50% then choose mid terrace, if nearer to 75% 

then choose end terraced. 

6. Wall type and glazing 

Most homes now have at least some double glazing. Count secondary glazing as double glazing.  

The wall construction type is usually straightforward to determine if visiting the property, or if an 
EPC has been produced – if not visiting, then an EPC for a similar house within a terrace or row of 
semi-detached houses will probably have the correct wall type. Check with Google Streetview that 
the house is similar in appearance to the one being assessed.  

Concrete houses are sometimes called system built or non traditional.  

If the wall has been rendered over the brick it is not straightforward to decide, and the EPC method 
is probably best. Most cavity walls date from after 1920, although there are many regional 
variations. 

In most cases added wall insulation means filling the cavity wall with material injected through 
small holes drilled in the mortar joints. External and internal insulation are still relatively 
uncommon, but should be recorded on the EPC.  

 
External insulation on Airey House (concrete planks on 
concrete columns) with the original house shown to the 
left. 
 
 
 
 
 
 
 
 

7. Roof type 
For ground floor and mid floor flats choose the “another home above this one” option.  
Pitched roofs usually have an access point into the attic space so that the loft insulation can be 
seen.  Almost all lofts have some insulation, although older homes would have originally had none.  
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      It is not usually possible to check the in sulation in flat roofs, so 
the answer is “Unknown”. 

8. Heating 

Almost all homes now have central heating or storage heaters. Communal heating is where heat 
comes from a central boiler to each flat in a block.  
Room heaters such as gas fires or electric panel heaters, without a central heating system are 
mainly found in small flats. Where there is a mix of different types choose the one with the greater 
number of heaters. 
The question about the age of the boiler is important as modern boilers are much more efficient 
than older ones. 
For older boilers there is an additional question about back boilers since these generally have 
lower efficiencies but often have a very long life. A back boiler with gas fire in front is shown below.  

 
 
 
 
 
 
 
If there is a hot water cylinder an additional question asks about 
the cylinder insulation.  
 
 

Controls 
Pictures of heating controls are provided below to help you to identify common types used. 

 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

9. Renewables 

There are two questions in this section, the first is about photovoltaic (PV) panels that generate 
electricity, and the second is about solar panels that provide some of the hot water used in the 
home – often referred to as solar thermal. 

Loft with limited insulation showing 
joists visible is shown here. 

Programmers / 
timers. These can 

sometimes be 
found on the boiler 

itself. 

Room thermostat 

Thermostatic radiator 
valve 

(TRV) 
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Solar PV (electricity generating) 

Answering yes to the PV question prompts a question about the number of panels (see below): 

 

Solar thermal 

The solar water heating is just a simple yes/no question (see below):

 

10. Extra data 

If there is extra data available from a site survey, such as RdSAP or from an EPC/ECO 
assessment, the additional information should be used in this section to improve the accuracy of 
the assessment. 

• For flats, the length of any unheated access corridor should be entered. 

• If there are any electric showers the running costs for water heating are calculated 
differently and so the number of these should be entered as shown below. 

• The proportion of low energy lighting (counted as an actual number of lights on more recent 
surveys) is collected and is also on the EPC.  

 

The name of the boiler and model, such as Potterton Promax, should be typed into the search box 
– the box then has a list of all boilers with this description to choose from. Clicking on the correct 
boiler and then the “save” button puts the actual boiler efficiency into the calculation of the running 
costs (see below). 

 
 
For gas oil, and LPG boilers the actual boiler make and model may be determined on the site 
survey. 
For non-mains gas boilers the fuel type is also displayed  
Putting “statesman utility” into the search box gives the fuel choice of kerosene (normal domestic 
fuel) or gas oil. 
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11. Occupancy 

The occupancy screen is for information about the number of people living in the house, their ages, 
and whether the house needs to be heated during the traditional working days of the week 
(assumed to be five). The age and gender boxes expand according to the number of occupants – 
for example, if there are 10 occupants there will be 10 rows to complete. 

 

The age and gender are needed to assess whether the house is judged to be under-occupied,  
since this depends on the ages of any children, and to equivalise the incomes. The age of the 
adults is not used – so a general question of number of adults will be sufficient. Anyone over 14 will 
be classed as adult in the equivalisation, so if people are reluctant to give their age simply put any 
approximate age in the age box. 

12. Income and fuel prices 

This may be the most difficult section to complete accurately (see later section). The income 
includes all benefits as well as earnings from full or part-time work. 
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Information from benefit check websites should be used if the income figure seems low.  

The official definition of fuel poverty uses regional averages for the fuel prices. The fuel prices in 
the tool are set at national prices since these are published every six months. The current prices 
refer to December 2015, and will be updated in July 2016.  

Actual prices paid for fuel vary widely with many people on older tariffs paying far more than they 
should. The “Big Switch” and other successful campaigns have shown that very large savings can 
be made.  

The tool has the option to use the actual fuel prices for the household, and then to repeat with 

those from a newer cheaper tariff, to show how this affects the modelled fuel bill.  

For oil heating a litre of oil is approximately 10kWh – 30p a litre is 3p/kWh. For off peak electricity 
the first box is the day price and the second the off peak price 

 

Results 

The results screen shows the calculated running cost for the household using the data entered in 
the other screens, and the fuel poverty status. In the example below, the household is estimated to 
be in LIHC fuel poverty, but below the 10% figure for the older definition as it has a high housing 
cost.  

 
 
The LIHC fuel poverty status places the household into one of four categories:  

Low income low cost   High income Low cost   
Low income high cost High income high cost 

The fuel poverty gap is the measure of the depth of fuel poverty, the larger the gap, the greater 
the difference between the fuel bill and what is classed as affordable for that family type (median).  

Where the assessment uses less accurate information than the EHS survey, the likelihood of 
actually being in fuel poverty is much higher for those households with a large fuel poverty gap.  

The fuel poverty ratio shows the fuel cost as a percentage of income, as in the traditionally used 
definition. In the example shown, this figure is 8% i.e. this household would not have been 
classified as in fuel poverty using the traditional definition. 

The fuel poverty energy efficiency rating (FPEER) is the Government’s preferred way of measuring 
progress against its fuel poverty milestones.  It is a 1 – 100 scale based on SAP where 1 is an 
inefficient home and 100 is an extremely efficient one. 
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Improvements 

Improvements to remove households from fuel poverty can be any or all of the following:  

• Increase income  

• Improve the tariff to reduce fuel prices 

• Carry out physical measures to improve insulation, heating, or lighting 

The effect of physical measures is assessed automatically. All possible improvements are 
evaluated first and put into the order of individual cost effectiveness (i.e. the improvement with the 

lowest payback is shown first). 

The improvements are then applied in that order – note that the results for each improvement 
assume that the previous one has already been carried out.  

In the example the first five improvements would have to be made in order for the household not to 

be LIHC fuel poor anymore.  

 
 

B.4 SECTION 2: COLLECTING DATA FOR THE ASSESSMENT 

The precise format of the assessment depends on the extent of energy data already held by the 
local authority, social landlord or user completing the assessment.  

The most accurate data is where an RDSAP survey has been carried out for other purposes. This 

may be held in a paper format or already in an asset management system or other database. 

Using RDSAP survey data 

If an RDSAP survey has been carried out by a social landlord, or as part of an ECO scheme, all of 
the energy data needed is already available.  This data is more complex than that used in this 
assessment tool (English Housing Survey (EHS) data), but is easily put into the right format.  

The English Housing Survey used for calculating official fuel poverty figures does not distinguish 
between the main part of the house and any extensions (see below). 

 

 

 
 
 
 
 
 
 
 
 

Using EPC data from Landmark EPC register 

Local authorities are now able to use EPC data via a ‘bulk’ download by individual address, and 
this has resulted in good information about private sector housing being available for the first time, 

 
 
 
 
 
                              
 
In the RDSAP method the perimeters and areas are recorded separately for the main building 
and the newer extension. To convert this to the EHS method, the total area and total area is 
used (sum of the main and extensions), and the wall type, roof type, age and insulation is that 
of the main building only. 

1930s solid wall bungalow with 
pitched roof, 200mm loft 
insulation 

2005 extension with timber frame 
walls and flat roof 
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with around 15 million EPCs available across the UK. Although the data is only for a point in time, 
holding the data in a database by address, allows the information to be updated at regular 
intervals. The main energy improvements all constitute ‘Building Work’ and are notified to local 
authorities by trade bodies such as FENSA, Gas Safe, and CIGA. Information from renewables 

such as solar thermal or photovoltaics is also notified to local authorities.  

Where bulk EPC data is not available, an individual EPC certificate can be downloaded as a PDF 
via  the Landmark EPC register 
https://www.epcregister.com/reportSearchAddressTerms.html?redirect=reportSearchAddressByPo

stcode 

Entering the postcode for the area or individual address brings up a list of properties that have had 
an EPC issued. Clicking on the individual address brings up the EPC certificate. From here you 
can find information you may not have for completion of the assessment: 

• Page one (top right) has the total floor area in m2 

• Page 2 displays the main energy features of the property (but not the age band) 

• Page 3 shows the recommended improvements. If a new boiler is recommended on the 
EPC, then the current boiler is more than 12 years old. 

A quick check on any recent changes will be sufficient if an EPC has been produced for that hom.  

How the data is used by the assessment tool 

The data required for the tool is less than RDSAP level and essentially the same as the EHS 
without the wall areas or actual boiler efficiencies. The tool uses the same method of estimating 
heat loss areas as that in UNO and other programs using low level data. The results of several 
million previous surveys have been used to estimate wall areas from the age, property type, 
storeys, and floor area. The property age band is via a visual estimate from Google street view, or 
from the doorstep assessment itself.  

Door step energy collection 

Where an EPC or RdSAP assessment has not already been produced for the dwelling, the energy 
data has to be collected either from a survey in the home, or more likely by asking the householder 
a series of questions (as in Warm Zone surveys) combined with an external view of the home (wall 

insulation, age of property, double glazing etc.).  

For the fuel poverty assessment tool, the overall floor area is a vital part of the calculation – in most 
cases in towns this can be estimated from a nearby similar dwelling with an EPC. If a street-by-
street survey is carried out, floor areas for non EPC properties can be estimated in advance from 

GIS – see illustration below.  

Some local authorities have paid the Energy Saving Trust (EST) to provide a footprint from 
Ordnance Survey maps of every address in the area, so a street visit will confirm the storeys and 
similarity of floor area.  

GIS showing similar properties in an older terraced street 

 

https://www.epcregister.com/reportSearchAddressTerms.html?redirect=reportSearchAddressByPostcode
https://www.epcregister.com/reportSearchAddressTerms.html?redirect=reportSearchAddressByPostcode
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The GIS and Google Streetview (using the postcode) illustrate that visually similar properties in the 
same street have essentially the same shape and footprint. If we were interested in using the tool 
for number 13 but did not have the floor area, then an EPC for number 11 or 15 would give the 

floor area. 

 

In rural areas it is more difficult to use the floor area from an EPC as the properties are less likely 
to be clustered in groups of similar properties. 

Incomes 

The income in the fuel poverty calculation is the total household income including that from working 
(less tax and national insurance) and any benefits such as child tax credit and/or working tax 
credit.  

For the LIHC calculation in the software,  any housing support such as housing benefit is added to 
the after tax income, and the housing cost is then deducted from this to give an after housing costs 
figure. 

The 10% fuel poverty calculation counts housing support as income, and the housing cost is not 
deducted, giving a much higher apparent income in high rent areas. 

In most cases the after housing cost income can be no lower than the “applicable amount” figure 
so this provides a check on the income. The “applicable amount” is the income (after housing 
costs) that the Government thinks is the minimum for a household to live on (i.e. the minimum they 
would receive in benefits), and is used in the calculation of housing benefit. Reducing the income 
through the benefit cap has no effect on the LIHC figure since the household is already low 
income, and the Fuel Poverty Gap is not affected.  

The “applicable amount” is the lowest after housing costs that should exist, unless the benefit cap 
applies. The 10% fuel poverty calculation needs the income including any housing support costs. 
The maximum housing support cost is the local housing allowance (LHA) which varies by allowable 
bedrooms and also by local authority area.  

The number of bedrooms allowed is determined by the household composition. 

One bedroom is allocated for: 
• every adult couple 
• every other adult aged 16 or over 
• any two children of the same sex 
• any two children regardless of sex under age 10 

• any other child. 

The information provided in the household composition page gives the number of bedrooms and 
the LHA. The LHA plus the “applicable amount” could be used to provide the minimum income 
including the housing support (if the benefit cap does not apply).  

The LHA varies widely from £69.73 a week in Hull to £260 a week in Central London, for a one 
person/one bedroom accommodation. 

The benefit cap restricts housing support so that the maximum income including housing support is 
£500 a week for couples or single parents with children, or £350 a week for single adults.  
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The benefit cap does not apply if receiving Working Tax Credit due to working more than a 
minimum number of hours a week (varies according to family composition – 30 hours a week for a 
person living on their own). 
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Appendix C - Comments on the Fuel Poverty Technical Annex 

C.1 Introduction 

This appendix reproduces the research team’s comments to DECC on their Technical Annex77 to 
the Fuel Poverty Methodology Report, first published in Autumn 2015 in response to our 
recommendations in the Stage 2 report for better data and documentation on the official fuel 
poverty model.  While we thought the new information was helpful in some respects, overall we 
found the annex disappointing for the reasons given in our comments.   

C.2 General Comments 

As specifically recommended and, indeed, suggested by the reference to a “Technical Manual” in 
the Introduction to the 2015 edition of the main FPMH78, we were expecting a comprehensive and 
detailed manual, at least, comparable to DECC’s 31 page 2012 publication on Converting English 
Housing Survey Data for Use in Energy Model79, but unlike the latter related to the official fuel cost 
model.  

Overall, the actual 9 page Technical Annex is not sufficiently clear, detailed and comprehensive to 
enable the official fuel cost model to be fully and accurately replicated from the raw 2013 EHS data 
and thus copied in a local assessment of fuel poverty.  It frequently ignores or only partially 
addresses our specific recommendations for improving the replicability of the required fuel costs 
and thus the national fuel poverty statistics80.   

For example, while it is useful to know that “The age of the windows (page 17, windows.sav) is 
used to determine whether the double glazed windows are assigned a pre-2003 or post 2003 U-
value”, the Annex does not tell us whether, for the 2013 EHS, the age is converted to a date by:-  

1) taking all the ages (x years old) away from 2013; 
2) taking the age away from 2012 for dwellings surveyed in 2012/13 and from 2013 for those 

visited in 2013/14; or 
3) using the actual date of the survey to determine the date of the windows.  

Also the RdSAP convention (2.16) of August 201581 states that “newer double glazing means 2002 
or later in E&W”, whereas the Annex refers to pre 2003 and post 2003 U-values, with no indication 
of how to categorise 2003 installations. While in this particular case, these omissions and 
anomalies only affect the fuel costs where double glazing has been installed early this Century, it is 
nevertheless symptomatic of the lack of clear and detailed methodological information contained in 
the Annex.   

Fuel poverty is monitored nationally by assessing its presence at each sample address in the EHS.  
Therefore, the only fundamental difference between this national measurement and an accurate 
local assessment of fuel poverty should be that while in the former the homes are scattered over 
the whole country, in the latter they are concentrated in a particular local area.  On this principle, 
an assessment tool to target LIHC fuel poverty at the local level is being finalised by replicating, 
as closely as possible, the fuel poverty model used to produce the national fuel poverty statistics. 

Not being able to fully and accurately replicate the fuel costs used in the calculation of these 
national statistics, due to inadequate documentation, has serious practical consequences.  It 
means that when targeting LIHC fuel poverty at the local level, practitioners will be effectively using 
a different definition.  As a result, achieving the Government’s fuel poverty strategy target and 
milestones is, in practice, likely to be significantly more difficult and costly to achieve.  

While the Annex adds to the documentation, we still seriously question whether the description of 
the official fuel cost model is yet sufficiently explicit, and the model accurately replicable, for the 

                                                 
77 DECC/BRE (2015a). 
78 DECC/BRE (2015b), The Fuel Poverty Statistics Methodology and User Manual, URN 15D/166, London, DECC, 28 

May 2015, p.5. 
79 CAR/UCL (2012). 
80 R Moore, B Wilkinson and K Jobson (2015), Appendices C, D and E. 
81 BRE (2015), RdSAP Conventions for RdSAP 9.92, Garston, BRE, 10 August 2015 (v.8.1), p.7. 
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national fuel poverty statistics, based on the model, to fully conform to the UK Statistics Authority’s 
Code of Practice for Official Statistics82.   

C.3 Detailed Comments of the Energy Audit Company 

Use of boiler efficiency from boiler make and model  

Our recommendation has been ignored – there is no indication whether the boiler has been 
identified and the PCDB efficiency used, or the default SAP figure used. This means that the 
exercise of matching boilers has to be undertaken again by anyone using the data. 

Part house heating 

We have previously queried the statement about part heating where the dwelling is underoccupied. 
In BREDEM 2012 as in the original BREDEM-12, the dwelling is divided into zones, the better 
heated zone (Zone 1, main living area) and the rest of the dwelling (Zone 2).The user can specify 
the fraction of Zone 2 heated – for instance in a 3 bed house occupied by one person, two of the 
bedrooms may not be heated. The previous handbook refers to approximately half of the dwelling 
is unheated.  The exact equation reads as Aheated ~ 0.5A.  This is because it refers to half of 
zone 2 being unheated, not the total floor area.  The reasons for this are obvious: it would be 
nonsensical to say part of the living room (zone 1) is unheated. 

The statement below is confused (e.g. Underoccupying households are, by definition, large!) and 
confusing as it refers to the floor area being reduced, and also to get exactly half of the dwelling 
unheated means a different zone 2 fraction for every house. We again ask that this be clarified. 

“Half-house heating  

Where half house heating is required (i.e. where a household has been defined as 
underoccupying), exactly half the floor area of the dwelling is heated and the remaining space is 
declared as a BREDEM unheated space. This will result in the area of Zone 2 being reduced 
(Underoccupying households are, by definition, large. The floor area of Zone 1, therefore, should 

not be larger than 50% of these properties as is not reduced by underoccupancy assumptions).” 

Wall thickness 

The wall thickness is only measured in the 2013 data set. How are the external measurements 
converted to internal for the 2012 dataset? 

Thermal Bridging 

“The heat loss rate for non-repeating thermal bridges is calculated as 0.15 times the total area of 
exposed elements (as in RdSAP).” 

RdSAP suggests 0.15 for properties up to 2002, 0.11 for or 0.08 for newer properties. Can we 

assume that this applies? 

Semi-exposed walls in flats 

In RdSAP the semi-exposed walls (to access corridors) have their U-value modified by the addition 
of a thermal resistance. In the EHS the wall type is not recorded (although often different from the 
external wall type). Does the EHS assume that the wall type is the same throughout, and add on a 
sheltering factor as in RdSAP? 

C.4 Fuel prices used in the official cost model 

Using the same fuel prices as used in the official fuel poverty model is clearly critical to being able 
to accurately replicate the fuel costs and thus the national statistics.  However, it is still not clear 
precisely what prices are used. 

The sources of the average regional fuel prices used in determining the fuel costs are referenced 
in the Technical Annex, but we would submit that this is no substitute for providing the unit and 
fixed charge prices actually used in the official methodology in the fuel poverty dataset, as 

recommended.   

                                                 
82 UK Statistics Authority (2009), Code of Practice for Official Statistics, Edition 1.0, UKSA, January 2009. 
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DECC have now kindly provided us with the average unit and fixed charge prices for metered fuels 
for 2013, broken down by region, payment type and social tariff.  However, although it is not 
entirely clear, figure 5 on page 30 of the 2015 edition of the main Fuel Poverty Methodology 
Handbook (FPMH) suggests that quarterly prices are used.   

If quarterly, rather than average annual fuel prices, are used then the number of different metered 
fuel prices must run into several thousands, being broken down by:- 

• 4 fuel type (gas, standard electricity, Economy 7 peak and off peak)  

• 2 tariff components (unit price and fixed charge) 

• 2 tariff levels (social and non-social) 

• 9 English regions 

• 3 payment types (Direct Debit, Standard Credit and Prepayment), and 

• 8 quarterly periods (for 2012 and 2013 in the case of the 2013 EHS) 
 

The 2013 prices supplied are also for the PES fuel regions, whereas it was agreed at the last 
regular meeting of the FPMG that “…we would maintain the existing methodology”83 based on the 
English (old GO) regions.   The methodology for converting PES to English region based prices is 
outlined in section 4.4 on page 33 of the FPMH, but in nothing like the detail which would enable 
these prices to be actually replicated.   

In short, to be able to replicate the official fuel costs for the full 2013 EHS we need either:- 

1) A complete breakdown of fuel prices by GO region, similar to that provided by BRE for past 
EHS (but possibly more extensive if broken down by quarters); or  

2) A complete breakdown of fuel prices by PES and DDZ areas, plus more detail, including 
the “weighted averages” etc., needed to convert these prices to those for the English 

regions. 

Of these two options, the first would clearly be preferable.  

 
 
 

  

                                                 
83 DECC (2014f), Minutes of Fuel Poverty Methodology Group, 26th November 2014, BO1 Kings Buildings, circulated 

16/12/2014. 
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Appendix D -  Modelling Problems Encountered in Stage 3 
 

D.1 Introduction 

The data collection and energy calculations used in the EHS predate the development of the on-
site standardised data collection developed for the calculation of Energy Performance Certificates 
in 2006 (RdSAP). As a consequence, the transformation of the EHS data into the inputs needed 
for a full SAP calculation (or RdSAP) have never been formally stated by BRE, and we have 
previously commented on the lack of adequate data and documentation needed to reproduce the 
SAP rating and running cost calculations for fuel poverty.  

Many of our previous concerns, such as on the determination of wall thicknesses and thermal 
bridging, have been answered either by the updated Technical Annex or in our private 
communications. In particular,  BRE have stated that the U-values used in the calculation of the 
2014 EHS results are now those in the RdSAP defaults, have  corrected an error in the treatment 
of combi boilers and have given the actual boiler efficiencies used, amended the wall thicknesses, 
and confirmed that for under occupancy exactly half of the total floor area is heated. 

Despite this better information, however, problems in accurately replicating the official required fuel 
costs still remain.  The components of the modelled energy use are cooking, lighting and 
appliances, water heating, and space heating.  This Appendix first examines the extent to which 
agreement was achieved between the 2013 EHS fuel costs and those generated by the 

assessment tool for each of these four components and describes any problems encountered.  

D.2 Cooking and lights and appliances 

The energy used in cooking depends upon the number of occupants and the type of cooker - all 
electric or some combination of gas and electric (e.g. electric oven and gas hobs).  We have 
matched our results perfectly to EHS by assuming that if the home has gas it has an electric oven 
and gas hobs, otherwise the cooker is all-electric (now stated explicitly in the 2016 Technical 
manual).   

The basic energy used annually by lights and appliances (LA) is a straightforward calculation, 
based on the number of occupants and the total floor area of the home.  The amount of energy 
used in the lighting is corrected by two factors, the proportion of low energy lighting, and the other 
a correction for the amount of daylight penetration (a factor based on the window areas).  In almost 
all cases we were able to match the LA kWh figures to within a hundred kWh.  There were three 
situations where we could not do so, due to the following differences between the EHS results and 
those produced by the tool from the raw EHS data:-  

• There was a large difference in total floor area 

• Different assumptions about the proportion of low energy lighting 

• PV panels present 

A large difference in total floor area between the two datasets is the most significant difference.  
For most homes in the 2013 dataset we used a slightly different floor area to BRE due to a flaw in 
the way in which BRE accounts for party wall thickness (see the Dimensional Data section in 
Space Heating for more detail), but the difference is small enough that it does not cause a large 
difference in the calculated LA energy.  

There are a small number of homes, however, where the LA energy calculated in UNO is 
significantly (more than a thousand kWh) greater than that in the fuel poverty dataset.  This 
difference can only be accounted for by a difference in either the number of occupants or total floor 
area assumed; it is too great to be caused by the low energy lighting or daylight penetration 
corrections.  As we have a perfect match in cooking kWh, which is based on the number of 
occupants, and a floor area very close to the BREDEMFloorArea field, which is the total floor area 
as calculated by BRE, they have either used a different algorithm to calculate the lighting energy 
or, as seems more likely, have adjusted the floor area used, but not updated the 
BREDEMFloorArea field, or omitted the fact that PV panels are present. 

For instance for the sample with the address code K1105716, the floor area difference is small but 
there is a very large difference in lights and appliances – EHS 1,416 kWh and 2,673 in UNO. The 
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cooking and water heating energy are similar in EHS and UNO indicating that only one person is 
present. There is no PV recorded in this record, but assuming 1.5 kW of PV would give a match for 
lights and appliances and also a match with SAP. 

 Different assumptions about the proportion of low energy lighting can cause differences of a few 
hundred kWh.  The difference arises in that the energy calculations use the proportion of low 
energy lighting in the home, while the EHS records a slightly different quantity: whether there are 
low energy lights in five different rooms, these being the kitchen, living room, hallway, bathroom 
and bedroom.  An assumption must be made on how the relative weighting for the number of lights 
in each room in order to calculate the proportion and the weighting BRE have applied is not 
documented.  There is good agreement where the proportion of low energy lights is either all or 
none, as would be expected. 

D.3 Water heating and primary circuit losses 

The water heating calculation is more complex than the two components discussed previously.  It 
can be broken down into two basic steps: The energy needed to satisfy the hot water demand of 
the occupants is calculated and then secondly, any energy losses from the system are added to 
the demand.   

The demand itself is calculated according to the number of and assumptions about how hot water 
is used (e.g.  is an electric shower present or does the home have a mixer shower heated by the 
boiler).  We were able to clarify what assumptions BRE had made about the demand and are 
confident we are using the same assumptions.  

For electric immersion heaters the water heating agreement is exact, indicating that the demand, 
cylinder, and distribution losses are calculated in the same way.  However, we found instances in 
the losses side of the water heating calculation where we disagreed to a large extent with the kWh 
in the fuel poverty dataset.  Those areas are:- 

1. Combi boiler losses 
2. Primary circuit losses 

Combi boiler losses were causing the biggest difference between our results and BRE’s.  The 
reason for this is that there is an error in the published BREDEM 2012 documentation, and BRE 

have used the incorrect equation to calculate their results.   

The combi losses are a set amount when the daily hot water used (V) in the home is over 100 litres 
per day.  If the usage is under 100, then the loss is that fixed amount, corrected by the fraction of 
water used compared to 100 litres:- 

𝐿𝑜𝑠𝑠 =
𝑉

100
 

This is a simple correction factor, intended to reflect that if the hot water demand is low, the losses 
from the system are correspondingly low.  However, the BREDEM 2012 documentation misprinted 

this equation as its reciprocal:- 

𝐿𝑜𝑠𝑠 =
100

𝑉
 

Using this equation has the effect of increasing the combi losses rather than reducing them.  The 
disagreement this caused was most visible in homes with one occupant and an electric shower 
present as this reduces the water demand to around 40 litres per day which rather than reducing 
the losses by 60%, actually raises them by 150%.  We contacted BRE about this mistake and were 
told that they were aware of it and that it has been corrected in the 2015 dataset.  As this is an 
error that affected so many records (over half of the dataset has a combi or condensing  combi 
boiler), we adjusted our calculations to initially match the error they have made (now corrected for 

the 2014 data set)  

There is an option in SAP to utilise tested data for combi losses, although relatively few 
manufacturers use this.  

Primary circuit losses refer to the energy lost through the piping that connects a heat generator and 
separate hot water storage vessel.  Where a boiler is connected to a hot water tank, the primary 
circuit is the connection between the boiler and tank.  We found that we could not match our water 
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heating results very well where the water heating was from a boiler connected to a cylinder.  We 
did get perfectly matching results where the water heating is from an electric immersion heater and 
so we knew the difference had to be in the primary circuit losses. 

After adjusting our calculations according to several different possibilities, we believe that BRE 
have made an assumption of more limited water heating hours than is used in SAP.  The hours of 
water heating every day in BREDEM 2012 is assumed to be 11, 5 or 3, depending on whether the 
hot water storage tank has a thermostat and whether the water heating is separately timed from 
the space heating.  We found that the agreement between our results and those of BRE’s was 

better when either 11 or 3 was assumed and so we have kept that assumption in our calculations. 

D.4 Space heating 

The calculation of the energy used in space heating is the most complicated, and almost always 
the largest single component of the fuel bill. Much of the input is also common to the SAP 
calculation. It involves calculating the heat losses (areas, volumes, U-values), heat gains (solar, 
lights and appliances, cooking, metabolic) and using regional weather data (degree days, solar 
and wind speed) to calculate space heating demand using the equations in BREDEM 2012. The 
various heating efficiencies and the effect of controls determine the actual quantity of fuel used. 

The final space heating fuel use in kWh is the main output, and this is converted to a cost using the 
regional fuel prices.  

However, there are certain key parameters where there are uncertainties concerning the values 
used. In addition to those affecting the SAP rating, the space heating calculation also involves the 

local weather (Degree day region) and the heating pattern  

D.5 Dimensional data differences  

The perimeters and floor area are fundamental values and determines the heat loss area not just 
through the ground and ceiling, but also the walls as well when combined with the EHS data on 

tenths attached.   

The calculation of area and heat loss perimeter from the widths and depths of the EHS is involved, 
but straightforward in the sense that every home is modelled as one of a rectangular box 
(detached), a rectangular box attached to another rectangular box that is part of the same home 
(any home with an original extension or one that was added after the original construction), a 
rectangular box that is attached to neighbouring rectangular boxes (semi-detached, end-terraced 
and mid-terraced) or finally a rectangular box inside a bigger rectangular box (flats which are part 
of a larger module). 

The dimensions used in the energy calculations are the internal ones whilst the EHS measures 
external widths and depths and so these must first be converted to internal ones.  As everything is 
assumed to be a rectangular box, the equations to do so are deceptively simple:- 

𝑤𝑖𝑑𝑡ℎ𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 =  𝑤𝑖𝑑𝑡ℎ𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 − 𝑡𝑙𝑒𝑓𝑡 −  𝑡𝑟𝑖𝑔ℎ𝑡 

𝑑𝑒𝑝𝑡ℎ𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 =  𝑑𝑒𝑝𝑡ℎ𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙 − 𝑡𝑓𝑟𝑜𝑛𝑡 −  𝑡𝑏𝑎𝑐𝑘 

ts the thickness of the left, right, front or back wall, as chosen relative to the front of the house 
chosen by the surveyor.  The external widths and depths are measured, whilst the thicknesses are 
either measured (they were included in the 2013 dataset for the first time) or assumed (assumed to 
be 0.25 m for external walls in the 2012 dataset, party walls assumed to be 0.25 m with each home 
having  half of the party wall for both years). 

Given these equations and then accounting appropriately for attachments, the internal floor areas 
and heat loss perimeters are calculated.  We found that we get a perfect match for almost all 
records to the BREDEMFloorArea variable using this method, but only for the 2013 dataset.  
Where we didn’t agree in the 2013 dataset was due to conflicting data in the EHS (i.e. no widths 
and depths recorded for a storey, or more width and depth data than numbers of storeys) and 
presumably BRE were making a different assumption about how they treated those ones.  With 
regards to the 2012 dataset, we found that we only got a perfect match for detached homes.  
Where the home was a semi-detached or terraced property, we found that we calculated a slightly 
larger floor area, usually about 2 m2. 
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The difference was because BRE have used a larger party wall thickness than they originally 
claimed for the 2012 dataset.  Party walls are assumed to be 0.125m thick  (to the mid point of the 
wall, a reasonable assumption in most cases, average wall thickness is 0.25m) when deriving the 
internal dimensions.  We were able to check what party wall thickness was used by BRE by 
analysing  a sample of homes from the dataset which were fully attached on one side, not attached 
on the others and then back-calculated the thickness of the attached side using the 
BREDEMFloorArea variable and the basic equations above.  The 2013 dataset showed the party 
wall thickness was 0.125 m as expected, whilst the ones in the sample from the 2012 dataset 
showed they had used a party wall thickness of about 0.225 m rather than 0.125 m.  As the 
assumed wall was thicker compared to our calculations, the internal floor area was smaller than it 
should have been. 

We did not in this case alter our calculations to match BRE’s mistake.  Although it affects every 
attached property in the 2012 dataset, the floor area and heat loss perimeter differences are not 
large and we do not think it has caused a large error in the space heating calculation. 

D.6 Degree day region 

Degree day region (DDR) is an important factor, as it determines the average external 
temperature, the solar gain, and wind speeds used in the heat loss rate calculation.  We derived a 
DDR for each home by mapping them from the Government Office Region (GOR) which is part of 
the EHS data.  These mappings are not exact, for example the North West GOR is approximately 
twice as large as the North West DDR as the GOR contains the heavily populated 
Manchester/Merseyside conurbations (West Pennines) while the North West DDR is Lancashire 
and Cumbria and is considerably colder.   Similarly, Yorkshire GOR covers both East Pennines 
and the colder North East DDR. 

As far as we are aware there are no other more specific location based data fields in the EHS and 
so we would assume that BRE use the postcode or address to determine the Degree day region, 
but this is not included in the EHS data set. 

D.7 Under-occupancy  

Under occupancy is where the home has more bedrooms than is necessary for the number of 
occupants.  The space heating calculation takes account of this by assuming that a certain 
proportion of the second zone (everything that is not the living area) is unheated.  What proportion 
is used seems to be the subject of some uncertainty.  In previous years the fuel poverty 
methodology handbook has listed the proportion as being approximately half of the total floor area 
and it is our understanding that approximately was used to denote that what was actually meant 
was half of the zone 2 area.  We contacted BRE to ask for clarification on this and they have told 
us that it is exactly half of the total floor area that should be used, not half of zone 2.  However the 
2015 edition of the handbook still lists it as being approximately half and so we are still unclear as 
to which was being used in the 2012 and 2013 EHS results.  We would note that that in under-
occupied homes we are over predicting the space heating component compared to the BRE 
results, indicating that we are making a different assumption.  Our calculation assumes exactly half 
the house is heated, in accordance with what BRE have said they assumed. 

D.8 Unknown loft Insulation and thermal bridging 

Where the loft insulation thickness is not recorded, presumably when the surveyor has not been 
able to gain access to the loft, we have used the RDSAP defaults, which assume the loft insulation 
is at least to a depth corresponding to the building standards of when the home was built.  This 
represents a worst case scenario as if the home was improved at some later time, this will be an 
under estimate.  BRE have clearly made a different assumption where the thickness is 
undetermined, however we do not know on what basis this assumption is made, and suspect that 
average values may have been used. 

RDSAP uses default U-values by age and according to any added insulation. There is no indication 
that BRE have used the RdSAP defaults for the 2012 and 2013 data, although we have assumed 
that they do.  

In particular we failed to get a good match with the space heating kWh when the wall construction 
of the home was timber framed.  It is apparent from the data that some of these homes are in fact 



An Assessment Tool for LIHC Fuel Poverty – Research Report 

 

 

 

119 

 

Park Homes (much wider than deep, no mains gas) and that BRE have treated them as such.  The 
latest edition of RdSAP lists the assumptions about U-values that should be made when 
calculating the space heating of park homes and we found that the results were in much better 
agreement when we used those assumptions.  Again, there is nothing in the fuel poverty 
documentation specifying that Park Homes are treated separately to others and no indication on 
the EHS forms that they have been identified as such. 

Thermal bridging and thermal bypass assumptions are not specified in the documentation (and not 
even mentioned in BREDEM 2012). We have assumed that the defaults used in RdSAP SAP 2009 
apply.  Thermal bypass was not included at that time in SAP 2009, but is included in SAP 2012, 
and we assume in the running cost calculations. 

D.9 Boiler efficiencies  

BRE on request provided a flag to indicate where they had matched the boiler to one in the 
database of efficiencies, but would not give the actual efficiency used in the calculation. Similarly 
we have carried out the same exercise to match the boiler make and model, but there are clearly 
some instances where we have matched the boiler and they have not (and probably vice versa) 
leading to different efficiencies being used. Where the water heating figure is close (within a 
100kWh) then it is likely that the same boiler efficiency is being used. This has been used to 
produce a subset of results in an effort to eliminate differences due to incorrect boiler efficiencies. 

Extreme cases such as later Baxi back boilers with electronic ignition where we have matched 
correctly and BRE have not, (the increase in boiler efficiency is 65% to 78% ) change the SAP 

rating typically by around 5 to 10 points with an average of 6 SAP points difference.  

D.10 Space heating analysis results 

The main purpose of this work has been to develop a method to calculate running costs and fuel 
poverty status from a site survey, or at a lower level of certainty, from other data such as 

householder information and EPC certificates.  

We are confident that where there is a lack of agreement between our results and those in the 
EHS is not due to different calculation methods, but is a result of different assumptions about the 
conversion of raw data to inputs to the SAP and BREDEM 2012 calculations. 

Where the SAP ratings are close (within 2 points) and the water heating figure is within 100kWh 
(indicating the same boiler efficiency is being used), the space heating kWh is within the margin of 
error expected, given the uncertainty of the allocation of the degree day region. For instance 
switching from West Pennines to North West England degree day region increases the space 

heating demand by around 15%.  

Where the degree day region is known with certainty for instance the London GOR must always be 
Thames Degree day region, the overall running cost agreement is within 2% in 70% of cases. 
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Appendix E:  Methodology for Generating Passport/Bypass Groups 
 
E.1 Applying LIHC fuel poverty to the 3-year samples 

As outlined in the Introduction to Chapter 5, to maximise the sample sizes, the analysis is based on 
the two 3 year EHS samples derived by combining the 2011 and 2012 EHS samples and the 2012 
and 2013 survey samples, and grossing these to the total household population using respectively 

the 2012 and 2013 EHS three year weights look up files. 

For each EHS, the official LIHC income poverty and fuel cost thresholds are determined from the 
mean values calculated using the combined housing stock samples for just 2 years. This results in 
a household’s fuel poverty status for 2012/13, for example, being occasionally different in the 2013 
EHS than in the 2012 survey, despite being determined at the same point in time using identical 
incomes and fuel costs.   To overcome this problem, the Fuel Poverty Methodology Group agreed 
that LIHC fuel poverty should be based on annually determined thresholds, but this has not been 
implemented by DECC or BEIS.    

To maintain the official LIHC indicator when using the combined 3 year samples, the official fuel 
poverty figures for 2012, for example, are used for the dwellings surveyed in 2011/12 and in the 
first 6 months of 2012/13 and the 2013 fuel poverty figures for those surveyed in the second half of 
2012/13 and in 2013/14. To determine when households were interviewed the annual 2011/12 and 
2012/13 data files, recording the interview date, from the larger EHS household survey were 
matched to the 2 year sample of the 2012 EHS housing stock survey.    

E.2 Determining state pension ages 

To be compatible with the data on benefit eligibility, households are defined as ‘pensioner’ 
households if the household reference person (HRP) and/or their partner in the primary benefit unit 
is of state pension age.  Under the Pension Act 1995, this age is gradually rising for females and 
for the 2013 EHCS there are new official derived variables for determining if the HRP and/or their 
partner is at or above the State Pension age. These have been used for the second half of the 

2011/12 to 2013/14 sample.   

Depending on people’s actual birthdays, the female pension age reached 61 years between 6 
March and 6 May 2012 and 62 years between 6 March and 6 May 2014.  As in the EHS ages are 
only recorded in full years, it is assumed that birthdays are evenly distributed across the EHS 
samples and 61 years is used as the state pension threshold for females for the first half of the 
2011/12 to 2013/14 sample. On the same assumption, 60 years is used for all such households 
interviewed in 2010/11 in the earlier 3 year sample.   

 

Figure E.1: Application of fuel poverty figures and pension ages to the two 3-year samples 

How the official fuel poverty figures and pension ages are applied to the two year samples is 
illustrated in Figure E.1 above. This also gives the total sample sizes for the two samples. 

  

Fuel poverty figures 2011 FP 2012 FP

2011 + 12 EHS sample 

Assumed pension ages

Fuel poverty figures 2012 FP 2013 FP

2012 + 13  EHS sample

Assumed  pension ages 61 yrs + 2013 EHS variable

 

Female pension ages 60 yrs + 60.5 yrs + 61 yrs + 61.5 yrs + 62 yrs +

Nominal date

Nominal date

2011/12 2012/13 2013/1418,219 cases   

   20,444 cases

60 yrs + 61 yrs +

2010/11 2011/12 2012/13
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E.3 Use of mutually exclusive groups 

The twelve bypass groups determined in Stage 2 of the project were not all mutually exclusive.  
For example, two of the non-mutually exclusive groups defined in this earlier stage as being very 
likely to be in fuel poverty, provided they had high fuel costs, were:- 

1) 1 or 2 adults on job-seekers allowance with any partner unemployed; and 
2) On job seekers allowance and on HB or with no non-benefit income. 

On the combined 2012 and 2013 EHS samples, around 94.1% of the households in group 1 and 
96.8% of those in group 2 are in LIHC fuel poverty, and one might initially expect the proportion of 

fuel poverty for the two groups combined to fall somewhere between these two percentages .   

In fact, a lower proportion of around 93.2% of the households in the combined sample are fuel 
poor.  Why this is, is shown in Table E.1.  This illustrates how the two bypass groups overlap and 
gives the number and percentage of each group in fuel poverty and the corresponding confidence 
intervals and sampling sizes. The reason for the poorer correlation of the combined group is due to 
those households in one group but not the other  having a much lower prevalence of poverty than 
the total in each group, therefore significantly reducing the percentage for the combined sample.   

Table E.1: Overlap of JSA groups 1 and 2, showing CI and sample sizes 
                                                        Thousand households/ row percentage/ sample size                       

JSA JSA In fuel Confidence Not in fuel Total Sample 

Group 1 Group 2 poverty  Intervals  poverty Hholds size 

Not in  Not in 2,141  20,073 22,214  
group 1 group 2 9.6 +/-0.4 90.4 100.0 17,993  

 In 22  3 25  

  group 2 87.0 +/-12.5 13.0 100.0 28  

In Not in 31  9 39  
group 1 group 2 77.5 +/-15.5 22.5 100.0 28  

 In 144  2 146  

  group 2 98.5 +/-1.5 1.5 100.0 170  

Total in  174  11 185  

group 1   94.1 +/-3.3 5.9 100.0 198  

 Total in 166  5 171  

  group 2 96.8 +/-2.4 3.2 100.0 198  

Total in group 1  196  14 210  
or group 2 93.2 +/-3.3 6.8 100.0 226 

 
The 174 thousand households in group 1, of which well over 9 in 10 (94%) were in LIHC fuel 
poverty in 2011, therefore includes 31 thousand or some 18% of households where only around 3 
in 4 were likely to be fuel poor.  Thus it would be advantageous to separate group 1 into mutually 
exclusive groups.  However, in this case, the combined 2012 and 2013 EHS still only provides a 
sample of 28 addresses for those in group 1 but not in group 2, and the possibility (at the 95% 
confidence level) of the actual % of these in fuel poverty ranging from 62 to 93%.  Consequently, 
while determining mutually exclusive groups, it is important to ensure that each group has a 
reasonable sample size.   

E.4 The CHAID analysis, inputs 

The CHAID analysis automatically provides mutually exclusive groups and can be set to give a 
minimum size for the final nodes at the branch endings. The CHAID analysis was undertaken using 
the Decision Trees module in the latest version of IBM SPSS Statistics, version 23.   

Figure E.2 shows the main SPSS Decision Trees dialog box completed for the dependent variable 
of LIHC fuel poverty and a small number of relevant independent variables.  A derived “Hicosts” 
flag, denoting whether or not the households has high LIHC fuel costs, is used as the influence 
variable to limit the sample of addresses to those with high costs or alternatively is left empty to 
analyse the whole household sample.    

As previously mentioned, the Stage 2 ‘bypass’ analysis indicated that strong correlations between 
LIHC fuel poverty and eligibility for benefits and other factors only occurred where households had 
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high fuel costs. The correlation between very low incidences of fuel poverty and particular 
household groups was understandably strongest where the whole sample was used.  
Consequently, in the categories dialog box, the target is set to “In LIHC FP” for the high costs 
sample and to “Not in LIHC FP” when analysing the whole sample.   

How the sample is grossed for the CHAID analysis needs careful consideration. Grossing the 
sample to the national stock totals with the normal EHS weights results in the CHAID model 
assuming the dataset to be much larger than it actually is and the consequent possibility of the 
model selecting decision criteria which are not actually significant.  Following expert advice, the 
analysis sample has been re-grossed to return the correct raw sample (n), but in a way that still 
preserves the distribution of the normal weighted sample.  This is achieved by calculating the new  
grossing factor as follows:- 

  New weight = normal grossed weight x (raw sample n/grossed sample).   

Following the CHAID analysis, the equivalent national estimates are determined by reversing the 
new grossing by simply multiplying the resulting numbers by the grossed sample/raw sample (n).  

The National Audit Office recommends that “As a general rule, a statistical sample should contain 
50 to 100 cases for each sample or sub-group to be analysed”84.  However, for the analysis of the 
EHS national statistics, only estimates based on total samples below 30 are considered as 
requiring caution85.  For this analysis of EHS data, the intermediate minimum sample size of 40 is 
used and the number of cases for the parent and child nodes set to 80 and 40 respectively on the 
growth limits tab of the Criteria dialog box.     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure E2: SPSS main decision tree, categories and criteria (growth limits tab) dialog boxes 

On the same tab, the maximum tree depth has been set to 4 to give an additional level of analysis 
than the CHAID default setting, while still keeping the output tree to a manageable size for scrutiny.   

In the main dialog box, SPSS Decision Trees provides the option to force CHAID to first split the 
sample by the first independent variable listed.  Initially, use of this facility was considered in order 
to make the analysis more ordered and systematic, for example, by forcing the procedure to first 
split the sample on household type or on eligibility for specific benefits.   However, as mentioned in 
the main text, in the event this facility was not generally used, as CHAID automatically chose the 
benefit eligibility variable for the first split when both targeting the high fuel cost sample for 

                                                 
84 National Audit Office (2001), A Practical Guide to Sampling, London, NAO, p.8.  
85 See for example DCLG (2015), English Housing Survey, Households, 2013-14, London, DCLG, September 2015, 

p.7. 
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households in LIHC fuel poverty and splitting the total sample to target households not in fuel 
poverty.   

The exception to this was in the analysis of the very large sample of households (44% of the total 
in the later sample) that were not eligible for the specific benefits nor for a state pension.  In this 
case, this facility was used to first split the sample by tenure, this variable often reflecting 
differences in the frequency of low income households and those in fuel poverty.  

Table E.2 below lists all the variables that were selected for the dependent, independent and 
influence variables.  Prior to entering these into the dialog boxes, the measurement of all the 
variables to be used are designated in the variable view of the dataset to be either scale, ordinal or 
nominal.  The table denotes whether these were automatically included in growing the CHAID 
decision trees, when targeting either those groups either most or least likely to be fuel poor.  It 
further shows whether these remained for determining the bypass groups after the tree had been 

pruned to leave just the branches with the highest and lowest frequencies of LIHC fuel poverty.  

Table E.2: Input and output variables for CHAID analyses  

Variable Variable Variable   Target HC Target Selected 

type name Description   In  FP Groups Not in FP Groups 

Dependent  FPflag Whether or not in LIHC fuel poverty  x x x x 

          

Independent PBUbenf Derived benefit eligibility  x x x x 

 hsebenx Receives housing benefit    x  

 pengrpx Household (benefit unit) type  x  x x 

 hpregdis HRP or Partner registered disabled  x x x  

 hhltsick Long term illness or disability  x x x  

 hhsizex Number of persons in the household   x  

 noadult Number of adults in household  x x x  

 ndepchild Number of dependent children    x  

 loncoupx Single householder or with partner  x  x x 

 sexhrp Sex of household reference person    x  

 agehrpx Age of HRP   x  x  

 agepartx Age of partner   x  x  

 emphrpx Employment status (primary) of HRP x  x x 

 hhempx Employment status of HRP & partner x x x x 

 earnings If income from earnings     x  

 savings If income from savings   x  x x 

 benefits If income from benefits   x  x  

 otheri If other income (e.g. other benefit units) x x x  

 noearn No income other than benefits  x  x  

 Sap Standard assessment procedure rating  x x   

 epc7 Energy performance certificate bands    x x 

 tenex Extended tenure of household  x x x x 

 lenresb Length of residence   x  x  

 floor3x Useable floor area (sqm) - banded  x  x x 

 NBedsX Total number of bedrooms   x  x x 

 dwtypenx Dwelling type   x  x x 

 dwage9x Dwelling age   x x x x 

Influence hicosts Whether or not has LIHC high fuel costs x x   
 

E.5 CHAID analysis, outputs 

When targeting households in LIHC fuel poverty and using the influence variable to limit the 
sample to cases with high fuel costs, the above independent variables gave a CHAID decision tree 
with a total of 136 nodes in the case of the 2012 & 2013 EHS sample.  The decision tree for the 
total sample used for targeting households not in LIHC fuel poverty was slightly larger, comprising 
159 nodes. Using ‘Tree Editor’, large trees can be ‘pruned’ by closing down branches using + & - 
tabs below any tab that has been split.  Such a tab is shown below nodes 0 and 1 in the very 
simple tree in Figure A.3 illustrating just households receiving Job-seekers allowance, split by the 
newly derived variable for household (benefit unit) type and an existing standard EHS variable for 
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the receipt of housing benefit.  It shows EHS grossed figures and not the adjusted sample sizes 
used in the revised analysis, as described above. 

 
Figure E.3: Output from simple CHAID analysis on jobseekers allowance  

Even when ‘pruned’ as above, large trees remain generally unsuitable for presentation, without 
being first re-drawn and re-labelled, as in Figure E.4 below. Here the 136 nodes of the original 
CHAID decision tree output has been reduced to just 14 remaining nodes, of which 6 are selected 
as having particularly high frequencies of LIHC fuel poverty.  These six are then re-grossed to the 
national totals to give the figures shown.   

 

Figure E.4: Pruned tree for combined 2012 + 2013 EHS sample, showing high frequencies only 

#

Category % n

In LIHC FP 20.4 1834

Not in LIHC FP 79.6 7159  

Total 8993

Category % n Category % n Category % n Category % k

In LIHC FP 81.7 In LIHC FP In LIHC FP In LIHC FP

Not in LIHC FP 18.3 Not in LIHC FP 28.2 Not in LIHC FP 91.1 Not in LIHC FP 0.0

Total Total Total Total

Category % n Category % n Category % n Category % n

In LIHC FP 72.3 81 In LIHC FP 90.9 230 In LIHC FP 80.9 89 In LIHC FP 61.5 75

Not in LIHC FP 27.7 31 Not in LIHC FP 9.1 23 Not in LIHC FP 19.1 21 Not in LIHC FP 38.5 47

Total 112 Total 2.8 253 Total 1.2 110 Total 1.4 122

>= SAP 57
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Total Total Total Total 0.5 59 Total 0.6 64
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Using the same independent variables, target settings and criteria, the separate CHAID analyses 
for the two three year samples produced very similar decision trees.  However, occasionally the 
branches differed in the type and/or order of the variables automatically selected.  In the few cases 
where this occurred in branches resulting in terminal nodes with very high or low frequencies of 
LIHC fuel poverty, the sequence of variables giving the best average result for the two samples 
was chosen, with the terminal notes for the non-selected branch being ‘manually’ computed. 

The main reason the trees differed between the two three year samples appears to be because of 
differences in sample sizes.  As mentioned above, when analysing both samples, the minimum 
child node was set to 40 addresses to generally avoid very small terminal sample sizes. Even 
when analysing the generally larger 2011 plus 2012 EHS sample, however, CHAID was 
occasionally unable to reproduce a particular branch, which in the later sample, resulted in very 
high or low frequencies of fuel poverty at the terminal node.  In such cases, despite CHAID’s ability 
to combine categories, the earlier sample sizes were insufficient to also keep the terminal nodes in 
the same branch above 40 households.  Consequently, these equivalent terminal nodes were then 
‘manually’ computed and its confidence intervals determined. 

Once the CHAID analysis has been run and the re-grossed numbers in each terminal node 
determined for each of the three year samples, the averages for the two samples are calculated as 
shown in Table E.  Just as the nominal date for the 2012/13 and 2013/14 samples of the 2013 
EHS housing stock survey is 1st April 2013, the average figures for the two 3 year samples (2011 + 
2012 EHS and 2012 + 2013 EHS) have a nominal date of 1st April 2012.  The average proportions 
for the combined samples take into account the different grossed totals in the two samples and are 
not simply the mean of the two percentages for each sample.  

Table E.3: Households with high costs with a high probability of LIHC fuel poverty 

Finally, the last column in Table E.3 is used to give the summary Table 5.3 in the main text.  Using 
the whole sample, CHAID analyses are similarly run, for both of the 3-year EHS samples and with 
and without the EPC rating variable, to produce the bypass groups with a low probability of fuel 

poverty, and finally the averages calculated to give the figures in Tables 5.4 to 5.7.  

E.6. Lists of passport and bypass groups 

The summary tables E.4 and E.5 list all the identified passport and bypass groups from Tables 5.3 
to 5.7 in the main text. They give the average total number of households in and percentage in 
LIHC fuel poverty for each group from the two 3-year samples.  For each set of household types, 
the high probability groups are listed in Table E.4 in descending order of their frequency of fuel 
poverty, while the low probability groups are shown in ascending order in Table E.5.   

  

Benefit Dwelling and/or household  2011 + 2012 EHS   2012 + 2013 EHS  Average of samples 

eligibility characteristics In LIHC Total k In LIHC Total k Total k Total k 

1st split 2nd split 3rd split 4th split FP k % (n) FP k % (n) FP k % (n) 

1) JSA +     69 70 54 54 62 62 
    CTC     99.4 (82) 100.0 (72) 99.7 (77) 

2) IS or Not reg.  HRP <   52 56 54 59 53 57 
    ESA disabled  45 yrs   93.8 (64) 90.9 (63) 92.3 (64) 

3) JSA, IS/ No other Full time or   141 147 150 154 146 150 
 ESA+CTC BU inc. unemployed   96.5 (155) 97.4 (166) 96.9 (161) 

4) ditto ditto Other work No long 99 113 78 85 88 99 
     status Illness  87.7 (138) 91.3 (118) 89.3 (128) 

5) ditto Other BU  SAP   61 68 70 81 66 74 
 income < 57  90.3 (68) 86.5 (63) 88.2 (66) 

6) 2 SPs or No work  HRP <    49 55 57 64 53 59 
no benefits nor retired  25 yrs   88.4 (61) 89.4 (56) 89.0 (59) 

Total for above groups 472 507 462 497 467 502 
        92.9 (568) 93.1 (538) 93.0 (553) 

Total households with high costs x 1000 2,313 10,841 2,337 11,240 2,325 11,041 
        21.3 (8666) 20.8 (7493) 10.5 (8080) 
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Table E.4:  Summary of passported groups with a high probability of LIHC fuel poverty 

Passport groups with a high probability of LIHC fuel poverty Av % in Total k  

   (living in homes where SAP or EPC ratings assessed) LIHC FP Hholds  

Households with high fuel costs eligible for the following means tested benefits:-   

1 Job-seekers Allowance (JSA) plus Child Tax Credit (CTC) 99.7 62 

2 JSA, IS/ESA plus CTC, no other benefit unit/s and working full time or unemployed 96.9 150 

3 Income Support (IS) or ESA, not registered disabled and HRP <45 years old 92.3 57 

4 JSA, IS/ESA plus CTC, no other benefit units & not ill, working full time nor unemployed 89.3 99 

5 2 state pensions or no benefits, not working nor retired and HRP < 25 years old 89.0 59 
6 JSA, IS/ESA plus CTC and other benefit unit/s in household, but SAP less than 57 88.2 74 

  Total for set 93.0 502 

Table E.5:  Summary of bypass groups with a low probability of LIHC fuel poverty 

Bypass groups with very low frequencies of LIHC fuel poverty Av % in Total k  

   (living in homes where SAP or EPC ratings assessed) LIHC FP Hholds  

All households eligible for the following means tested benefits:-   

1 JSA, IS/ESA plus CTC, living in flat or bungalow with EPC rating of C or above 0.1 193 

2 IS, WTC, CTC or ESA, in home of less than 94m2 with EPC ratings of C or above 0.4 734 

3 Pension Credit, living in post 1990, one bedroomed dwelling or bedsit 0.4 71 

4 Pension Credit, living in home with EPC rating of C or above 1.1 463 

5 Pension Credit, single pensioner living in 1 bedroomed home with EPC D rating 1.1 207 

6 IS, WTC, CTC or ESA, living in a post 1974 home of less than 69m2 with EPC D rating 1.6 145 

7 Pension Credit, living in 1919 to 1990 one bedroomed dwelling or bedsit not in the PRS 1.8 376 

8 JSA, IS/ESA plus CTC, living in terraced house with EPC rating of C or above 2.5 127 

9 IS, WTC, CTC or ESA, living in post 1980 home of 69-94m2 with 2 bedrooms or less 3.4 186 

10 JSA, IS/ESA plus CTC, living in post 1990 home with more than 2 bedrooms 5.0 114 

11 IS, WTC, CTC or ESA, living in semi or low rise flat of less than 69m2 floor area 5.5 502 

  Total for all above groups 2.5 2,289 

Households eligible for state pensions and no such benefits   

1 PRS or RSL tenant, not working full time nor retired in post 1990 two bedroom dwelling 0.0 27 

2 Two state pensions, plus other benefit unit/s, in <3 bedroomed home with D rating plus 0.5 85 

3 Outright owner, with one or more members working full time  0.5 1,355 

4 PRS or RSL tenant in a home with an EPC rating of C or above.  0.6 659 

5 PRS or RSL tenant, working full time or retired in post 1980 dwelling 1.2 658 

6 PRS or RSL tenant of 27-37 years, working full time or retired in 1919 to 1980 dwelling 1.5 275 

7 One state pension, and owning outright or LA or RSL tenant  1.6 2,283 

8 PRS or RSL tenant, not working full time nor retired in 1 bedroomed dwelling of EPC D 1.6 43 

9 Mortgagor or RSL tenant, working full time or retired, no savings with EPC C or above 1.6 324 

10 Mortgagor or LA tenant, aged <= 40 years, working full time but with no savings 1.6 776 

11 One state pension, with savings and a mortgagor 1.9 202 

12 Two state pensions only, owning outright and living with other benefit unit/s 2.2 1,750 

  Total for set 1.6 7,756 

 
1 Bypass groups for use where EPCs/SAP ratings not available 

2 Bypass groups for use where EPCs/SAP ratings available by Q2 2016 

3 Bypass groups for use in both cases  
 

As any assessment of fuel poverty in a housing area is likely to include dwellings both with and 
without existing EPC ratings, bypass groups for both these cases are listed in Table E.5. The 
groups for bypassing dwellings without EPCs are highlighted in solid grey.  As these are, of 
necessity, determined with a separate CHAID analysis, they are not necessarily mutually exclusive 
of the other household groups shown in the table.  For example, an average of around 43% of 
households in the means tested benefit groups, determined for homes with EPC ratings, are 
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covered by the equivalent bypass groups where EPC ratings are not used86.  For state pensioner 
and other households, 4 of the bypass groups (shown hatched in the Table) are common to the 
assessment of homes both with and without EPC ratings, and consequently these are mutually 
exclusive of any other groups. 

In all cases, the average total number of households in each household group, shown in Tables 
E.4 and E.5, is estimated using the EHS, where the EPC is calculated for every sample dwelling.  
These numbers are appropriate for all groups with a high probability of fuel poverty, where the fuel 
costs still need to be assessed.  They are also appropriate for the groups with a low probability 
where EPCs are not available (highlighted in grey) and those for use in both cases i.e. where 
EPCs are available or not (highlighted with hatching).  However, the remaining bypass groups with 
a low probability of fuel poverty can only be used where, in practice, there is an existing EPC 
available and currently this will only be for a proportion of the total numbers shown in Table E.5.  

To determine the present coverage for these latter groups, recently published statistics from the 
Department of Communities and Local Government (DCLG) on the number and distribution of all 
EPCs lodged are used. Specifically, tables showing the number of EPCs lodged since 2008 by 
dwelling type and rating for both new-build and all dwellings and lodged since 2012 by tenure and 
type of transaction are analysed.  Within each of these bypass groups, the frequency of fuel 
poverty varies with the type of dwelling and because the distribution of types of dwellings with 
EPCs is not necessarily the same as for all dwellings in each group, this frequency also varies from 
that shown in Table E.5.   

Table E.6 shows the estimated average total number of households and frequency of fuel poverty 
for households in homes existing at the time of the 2010 + 2011 EHS and 2012 + 13 EHS that had 
EPCs lodged by the 2nd quarter of 2016.  Full details of the methodology for determining these 
numbers and frequencies are provided below (at sections E.7 and E.8), while the conclusions in 
Chapter 5 of the main text includes the full list of bypass groups as in Table E.4 and E.5, but with 
the figures from Table E.6 substituted and the groups re-ordered where appropriate.  

Table E.6:  Bypass groups with a low probability of LIHC fuel poverty where EPCs known 

Bypass groups with very low frequencies of LIHC fuel poverty Av % in Total k  

   (living in homes where SAP or EPC ratings available by Q2 2016) LIHC FP Hholds  

All households eligible for the following means tested benefits:-   

1 JSA, IS/ESA plus CTC, living in flat or bungalow with EPC rating of C or above 0.1 175 

2 IS, WTC, CTC or ESA, in home of less than 94m2 with EPC ratings of C or above 0.4 650 

5 Pension Credit, single pensioner living in 1 bedroomed home with EPC D rating 0.9 151 

4 Pension Credit, living in home with EPC rating of C or above 1.1 413 

6 IS, WTC, CTC or ESA, living in a post 1974 home of less than 69m2 with EPC D rating 1.6 99 

8 JSA, IS/ESA plus CTC, living in terraced house with EPC rating of C or above 2.5 110 

All state pensioner and other households   

2 Two state pensions, plus other benefit unit/s, in 2 bedroomed home with D rating plus 0.4 60 

4 PRS or RSL tenant in a home with an EPC rating of C or above.  0.6 588 

9 Mortgagor or RSL tenant, working full time or retired, no savings with EPC C or above 1.6 284 

8 PRS or RSL tenant, not working full time nor retired in 1 bedroomed dwelling of EPC D 1.7 35 

  

E.7 Estimating the coverage of the bypass groups 

The public datasets for the EHS include the SAP and EPC ratings for every sample dwelling, but 
when grossed to the national stock these represent both dwelling with and without existing, 
independent EPCs.  However, whether a dwelling has such a certificate is not actually collected in 
the survey.  Consequently, to estimate the number of dwellings with and without existing EPCs 
covered by the bypass groups, recently published information from DCLG on the distribution of 
EPC in England lodged on the Register has been analysed.   

                                                 
86 The EPC/SAP ratings of all EHS sample dwellings are determined, but when grossed to the national housing stock 

these represent both dwellings with and without available EPC/SAP ratings, thereby allowing the overlap in the two 

sets of bypass groups to be calculated at the national level.   
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As some 62% of the households in the bypass groups eligible for means tested benefits are in the 
social rented sector compared to only 17% of all households, a tenure breakdown of dwellings with 
existing EPC would provide the most useful information.  Unfortunately, tenure tables (which are 
also combined with the type of transaction) are only available for the period 2012 to the second 
quarter of 2016. The tenure is also unknown in over 11% of all cases.   Moreover, where the tenure 
is known, there appears a significant change in the distribution of EPCs being lodged, with for 
example 47% of EPCs lodged in 2012 being in the rented sectors, compared to only 35% in 2016.   

 The only relevant set of tables to consistently cover the period since 2008, are for type of property 
(bungalows, houses, flats and maisonettes) by rating.  Dwelling types provide a rough proxy for 
tenure in that 44% and 39% of socially and privately rented dwellings respectively are flats and 
maisonettes, compared to only 8% of owner occupied properties.  Thus, all EPCs lodged before 
2012 include a significantly higher proportion of flats (34%) than those registered in 2012 and after 
(25%), further suggesting a decrease in recent years in EPCs for the rented sectors relative to 
owner occupied properties.  These tables also have the advantage of the dwelling type being 
known in all cases.  

To be fully compatible with the EHS analysis, the DCLG statistics on all EPCs lodged before the 4 th 
quarter of 2011 are used with the combined 2011 and 2012 EHS year sample, the nominal date for 
which is the 1st October 2011.  Similarly, for the combined 2012 and 2013 sample, all EPCs for the 
period before the 4th quarter of 2012 are used, the nominal date for this sample being one year 
later (see Figure E.1 above).  Table E.7 shows the cumulative number of EPC lodged for each 
property type at the nominal dates against the estimated total number of dwellings of each type in 
England at these dates. 

Table E.7 Number and percentage of EPCs lodged by property type against stock totals 

Property 2011 + 2012 EHS 2012 + 2013 EHS 

types  EPCs  EPC Column EHS total   EPCs  EPC Column EHS total  

 lodged k Row %  % Hholds k lodged k Row % % Hholds k 

Bungalows 478 25.0 7.6 1,914 606 30.4 7.9 1,989 

Houses 3,675 23.4 58.5 15,719 4,509 28.4 58.7 15,882 

Flats & maisonettes 2,134 49.7 33.9 4,298 2,568 56.4 33.4 4,553 

Totals 6,288 28.7 100.0 21,932 7,683 34.3 100.0 22,424 

 

E.8 Using dwelling type as a proxy for tenure 

To estimate the numbers of households in each bypass group, these were first divided by dwelling 
type and the proportion with existing EPCs as indicated in Table E.7 then applied.  However, 
before undertaking this calculation for all groups, the methodology was first tested to ensure that 
the property types provide a reasonable proxy for tenure, without the need for further adjustments.  
Table E.8 illustrates the three stages in this test.  

For this test, the 2012 + 2013 EHS sample was used and the total number of households in all 
bypass groups with means tested benefits first divided by dwelling types and the appropriate EPC 
percentage applied to give the number of each dwelling type with an EPC.  Secondly, the number 
of all bypass dwelling of each type that was owner occupied or in the rented sectors was then 
determined and the number with EPCs calculated, assuming the same dwelling type percentages.  
Thirdly, the total number of dwellings and those with an EPCs was determined for the owner 
occupied and combined rented sectors, and the percentage in each tenure group with EPCs finally 
calculated.   

Assuming that all EPCs lodged before 2013 have the same tenure distribution to those shown in 
the first DCLG tenure table for 2012 and that all missing data is evenly distributed, then the DCLG 
data would suggest that 44.5% of all rented dwellings had EPCs by the end of 2012.  This is 
compatible with the 46.8% of EPCs as at 1st October 2012 as shown in Table E.6, particularly 
given an actual decline in the relative proportion of EPCs in the rented sectors shown by the DCLG 
data over recent years.  
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Table E.8 Testing the percentage of owned and rented dwellings with EPC ratings.  

1) Dwelling type Bungalows Houses Flats & maisonettes Total 

No. in MTB bypass groups  146,758 722,576 1,057,161 1,926,495 

% with EPCs 30.4 28.4 58.4 44.9 

Number with EPCs  44,614 205,212 617,382 867,208 

2) Dwelling type by tenure Owned Rented Owned Rented Owned Rented  

No. in MTB bypass groups 23,562 123,196 248,722 473,854 126,696 930,465 1,926,495 

Number with EPCs 7,163 37,452 70,637 134,575 73,990 543,392 867,208 

3) Tenure Owned Rented  

No. in MTB bypass groups 398,980 1,527,515 1,926,495 

Number with EPCs 151,790 715,418 867,208 

% with EPCs 38.0 46.8 44.9 

 

E.9 Calculating the homes in the sample with actual EPCs 

Table E.9 shows the total number of homes of each dwelling type rated C or above, D and D or 
above as estimated in the 2010-12 and 2011-13 EHS  and the number of these that actually had 
EPCs at the time of the surveys, as provided by the DCLG live tables giving quarterly figures after 
2007.  To determine the cumulative numbers of EPCs lodged from these quarterly figures, the 

nominal date for each of the two 3 year samples has been used, as shown in Figure E.1 above.   

Table E.9: Number of C+, D & D+ EPCs lodged & total homes with these ratings by dwelling type 
 

Dwelling C+ EPCs Total C+ % with D EPCs Total D % with D+ EPCs Total D+ % with 

type lodged  homes C+ EPCs lodged  homes D EPCs lodged  homes D+ EPCs 

2011 + 2012 EHS: EPCs lodged Q1 2008 to Q3 2011      

Bungalow 58 85 67.6 245 1,009 24.3 303 1,094 27.7 

House 861 1,815 47.4 1621 8,271 19.6 2,482 10,086 24.6 

Flat etc 1,209 1,664 72.7 590 1,813 32.5 1,799 3,477 51.7 

Total 2,128 3,564 59.7 2,456 11,093 22.1 4,584 14,657 31.3 

2012 + 2013 EHS: EPCs lodged Q1 2008 to Q3 2012      

Bungalow 124 173 71.7 275 1,160 23.7 399 1,333 29.9 

House 1,319 2,565 51.4 1,800 8,494 21.2 3,119 11,058 28.2 

Flat etc 1,476 1,998 73.9 705 1,826 38.6 2,181 3,825 57.0 

Total 2,919 4,736 61.6 2,780 11,480 24.2 5,700 16,216 35.1 

Assuming that the lodged EPC ratings and the ratings calculated for the EHS are broadly 
comparable over a reasonably large sample, the percentage of homes in each rating band that had 
an actual certificate is also calculated for each of the two EHS samples.  The tables show the 
numbers rounded to the nearest thousand, but all the percentages are calculated using the full 
numbers.  Probably due to the inclusion of newly build and recently improved homes, a greater 
proportion of homes rated C or above have existing EPCs than homes of the same type with a 
more average rating of D.   

Using the DLCLG statistics, Table E.10 show that since the time of the EHS surveys, a large 
number of EPCs have been added to the Register, but that a significant proportion of these are for 
building constructed since the surveys.  On the assumption that all new-build dwellings will have 
EPCs, the latter have been subtracted from the total number lodged since the surveys to give the 
number of homes existing at the time of the 2010-12 and 2011-13 surveys that had additional 
EPCs by the 2nd quarter of 2016 inclusive.  As would be expected, the vast majority of the new-
build EPCs are for homes rated C or above.   
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Table E.10: New-build and other C+, D & D+ EPCs lodged since 2011+12 and 2011+13 surveys 
Thousand households 

Dwelling C+ EPCs New-bld Existing D EPCs New-bld Existing D+ EPCs New-bld Existing 

type lodged EPCs C+ EPCs lodged D EPCs D EPCs lodged D+ EPCs D+ EPCs 

2011 + 2012 EHS: EPCs lodged Q4 2011 to Q2 2016      

Bungalow 49 31 18 305 2 303 354 32 322 

House 1,102 397 705 2836 3 2833 3,938 401 3,537 

Flats etc 637 342 296 976 17 959 1,613 359 1,254 

Total 1,788 770 1,019 4,117 22 4,095 5,905 792 5,113 

2012 + 2013 EHS: EPCs lodged Q4 2012 to Q2 2016      

Bungalow 58 27 31 400 2 398 458 29 429 

House 1,224 322 902 2077 2 2075 3,301 324 2,976 

Flats etc 618 282 336 812 15 797 1,430 297 1,133 

Total 1,900 631 1,269 3,289 19 3,270 5,189 650 4,538 

 

In Table E.11, the additional number of existing homes receiving EPCs after the surveys are added 
to the numbers shown in Table A.5 to give the total number of homes as represented by two 3-year 
EHS samples that had EPCs by the 2nd quarter of 2016.  Assuming that the DLG statistics include 
relatively few cancelled or not for issue reports and multiple reports for a single address, the total 
numbers of EPCs lodged are again related to the EHS estimates to give the percentage of homes 
in each rating band that had an available certificate by the middle of 2016.   

Table E.11: No. of C+, D & D+ EPCs lodged by 2016 on existing stock represented by EHS samples 
Thousand households/row percentage 

Dwelling C+ EPCs Total C+ % wth D EPCs Total D % with D+ EPCs Total D+ % with 

type lodged  homes C+ EPCs lodged  homes D EPCs lodged  homes D+ EPCs 

2011 + 2012 EHS:  EPCs lodged Q1 2008 to Q2 2016      

Bungalow 76 85 89.4 548 1,009 54.3 624 1,094 57.0 

House 1,566 1,815 86.3 4,454 8,271 53.9 6,019 10,086 59.7 

Flats etc 1,505 1,664 90.4 1,549 1,813 85.4 3,054 3,477 87.8 

Total 3,147 3,564 88.3 6,551 11,093 59.1 9,697 14,657 66.2 

2012 + 2013 EHS: EPCs lodged Q1 2008 to Q2 2016      

Bungalow 155 173 89.6 673 1,160 58.0 828 1,333 62.1 

House 2,221 2,565 86.6 3,874 8,494 45.6 6,096 11,058 55.1 

Flats etc 1,812 1,998 90.7 1,502 1,826 82.3 3,314 3,825 86.6 

Total 4,188 4,736 88.4 6,049 11,480 52.7 10,238 16,216 63.1 

 

Using the full EHS estimates, Table E.12 shows the calculation of the coverage of three example 
bypass groups where the EPCs are known, using the relevant percentages from Table E.7.  As 
benefit and pensioner groups are often associated with particular types of dwellings, it is assumed 
that the percentage of EPCs lodged for each bypass group is the same as for all dwellings of the 
same type and rating.  As average rated flats have a significantly higher proportion of lodged EPCs 
than houses and the distribution of dwelling types is different for each bypass group, this clearly 

provides more accurate estimates than just applying one overall percentage for each rating band.   

Table E.12: Examples of calculation of number in bypass groups where EPCs known 
Number/percentage 

Example bypass 
groups with low 
frequency of FP 

Dwelling 
type 2011 + 2012 EHS 2012 + 2013 EHS Average 

Hholds % with No. with Hholds % with No. with No. with 

Total k EPCs EPCs k Total k EPCs EPCs k EPCs k 

IS, WTC, CTC or ESA, 
in home less than 94m2 

with EPC ratings of C + 

Bungalow 9,010 89.4 8,055 13,151 89.6 11,783 9,919 

House 306,331 86.3 264,364 415,617 86.6 359,924 312,144 

Flats etc 333,639 90.4 301,610 390,069 90.7 353,793 327,701 

 Total for group All types 648,980     818,837     649,764 
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PC Single pensioner 
in 1 bedroomed home  
with EPC rating of D 

Bungalow 67,180 54.3 36,479 73,047 58.0 42,367 39,423 

House 5,662 59.9 3,392 9,050 45.6 4,127 3,759 

Flats etc 131,830 85.4 112,583 126,253 82.3 103,906 108,245 

 Total for group All types 204,672     208,350     151,427 

2 state pensions with 
other BUs in 2 bedroom 
home with EPC of D + 

Bungalow 31,816 57.0 18,135 39,107 62.1 24,285 21,210 

House 11,385 59.7 6,797 13,782 55.1 7,594 7,195 

Flats etc 30,860 87.8 27,095 42,739 86.6 37,012 32,054 

 Total for group All types 74,061     95,628     60,459 

 

So that the estimated numbers in the bypass groups having actual EPCs can be disaggregated, for 
example, into the households eligible for each specific benefit, the address sample for each group 
has been split.  For example, for the 3 separate groups in Table E.12, for each of the dwelling 
types, bungalow, house, flat or maisonette, the two EHS samples has been randomly distributed 
between those homes with existing EPCs and those without to match the proportions shown in the 
table.  The random distribution of each sub-sample has been achieved by taking the last 3 
numerical digits of the address codes, giving dwelling numbers between  001 to 999, and dividing 
these into high and low numbers such that these groups give the right distribution, for example, in 

the case of the last group in Table E.12, some 60% of houses with EPCs and 40% without.   

E.10 Determining fuel poverty in groups requiring an EPC 

Again employing the full EHS estimates, Table E.13 shows how the average percentages of 
households in fuel poverty are calculated for the three bypass groups illustrated in the previous 

table.    

Table E.13 Examples of calculation of number of households in fuel poverty where EPCs known 

Example bypass 
groups with low 
frequency of FP 

Dwelling 
type 

2011 + 2012 EHS 2012 + 2013 EHS Average 

No with % in fuel No. No with % in fuel No.  No. & % 

EPCs poverty in FP EPCs poverty in FP in FP 

IS, WTC, CTC or ESA, 
in home less than 94m2 

with EPC ratings of C + 

Bungalow 8,055 0 0 11,783 0 0 0 

House 264,364 0.52 1,375 359,924 0.85 3,047 2,211 

Flats etc 301,610 0.08 227 353,793 0 0 113 

 Total for group All types 574,029     725,500     0.4%   2,324 

PC Single pensioner 
in 1 bedroomed home  
with EPC rating of D 

Bungalow 36,479 2.79 1,017 42,367 1.04 443 730 

House 3,392 11.67 396 4,127 5.60 231 314 

Flats etc 112,583 0.31 349 103,906 0.32 328 338 

 Total for group All types 152,454     150,400     0.9%   1,382   

2 state pensions with 
other BUs in 2 bedroom 
home with EPC of D + 

Bungalow 18,147 1.24 224 24,285 0.99 240 232 

House 6,797 0 0.0 7,594 0 0 0 

Flats etc 27,095 0 0.0 37,012 0 0 0 

 Total for group All types 52,027     68,891     0.4%     232  

For each of the two EHS samples, the percentage of fuel poor households in each bypass group 
living in a particular dwelling type is first computed.   On the assumption, that levels of fuel poverty 
for each dwelling type in each particular rated household group will be the same whether or not the 
home happens to have an existing EPC, this percentage is then amber of homes with EPCs to give 
the number of such fuel poor households.  Finally, the average percentage of households in fuel 
poverty is calculated from the total number of fuel poor and total number of homes with EPCs in 
each bypass group. 
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Appendix F -  MIS based ‘fuel affordability’ and LIHC Low Income 
 
F.1 Introduction  

This Appendix is a copy of a submission made by one of the authors to the Hills Review following 
the publication of the Interim Report.  It includes two tables designed to show the extent to which 
the MIS measure of ‘fuel affordability’, as outlined in two previous papers87, closely correlates with 
the official definition of LIHC low income as proposed by the Hills Review.  The latter defines low 
income for the purposes of calculating LIHC fuel poverty as the income poverty line (defined as 
60% of the median equivalised national income) plus the household’s equivalised fuel costs.   
 

F.2 Correlation of MIS ‘fuel affordability’ and LIHC low income 

Table F.1 shows that some 90% of households who, on the MIS based measure are unable to 
afford their fuel costs, are defined as also in LIHC low income, and vice versa. With a much larger 
population, the correlation for those able to afford their fuel costs is even better with over 96% of 
these household being classed as on LIHC high income, and vice versa.   
 

Table F.1: MIS measure of ‘fuel affordability’ by LIHC income measure 
Thousand households/Row percentage/Column percentage 

MIS based definition Low Income/High Costs (LIHC) definition Total 

  Low income household High income household households 

Cannot afford fuel costs 5,264 564 5,828 

  90.3 9.7 100.0 

  89.7 3.6 27.1 

Can afford fuel costs 603 15,104 15,707 

  3.8 96.2 100.0 

  10.3 96.4 72.9 

Total households 5,867 15,668 21,535 

  27.2 72.8 100.0 

  100.0 100.0 100.0 

 

Table F.2 shows that the two measures are even closer than the 90% and 96% figures might 
suggest.  Thus, of the one in ten LIHC low income households classed, on the MIS measure, as 
able to afford their fuel costs, well over a half (57%) are very close to threshold of ‘fuel affordability’ 
having a surplus in their MIS living costs of under 10%.  Conversely, of the 4% of households 
classed as on LIHC high income, who cannot afford their fuel costs, 65% have a deficit in their MIS 
living costs of no more than 10%.   
 
Table F.2:  Extent of MIS based deficit or surplus by LIHC income measure 

Thousand households/ Column percentage 

Shortfall in MIS living Low Income/High Costs (LIHC) definition Total 

costs after fuel costs Low income household High income household households 

  (x 1000) % (x 1000) % (x1000) 

Deficit of up to 10% 440 8.4 366 64.9 806 

Deficit of 10 to 20% 699 13.3 156 27.6 855 

Deficit of 20 to 30% 723 13.7 39 7.0 762 

Deficit of over 30% 3,402 64.6 3 0.5 3,405 

Total with deficit 5,264 100.0 564 100.0 5,828 

Surplus of 30% or more 7 1.2 12,968 85.9 12,975 

Surplus of 20  to 30% 44 7.4 831 5.5 875 

Surplus of 10 to 20% 211 34.9 719 4.8 929 

Surplus of less than 10% 341 56.5 587 3.9 928 

Total with surplus 603 100.0 15,104 100.0 15,707 

 

                                                 
87 Moore, R (2009) and Moore, R (2011). 
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Appendix G -  Modelling the Household Based Energy Efficiency Rating 
 
G.1 SAP and FPEER 

As it stands the Government’s fuel poverty milestones are based on SAP and a modified form of 
SAP known as FPEER (Fuel Poverty Energy Efficiency Rating).  FPEER is very similar to SAP, the 
only difference being that the running cost arrived at in the SAP calculation is reduced by the 
appropriate amount if the household is in receipt of the Warm Homes Discount.  This is 
unsatisfactory as SAP does not correlate strongly with the LIHC indicator.  As well as the main 
differences between FPEER/SAP and fuel poverty related fuel costs shown in Table 8.1 in the 
main text, there are other less obvious methodological differences as shown in Table G.1 below. 

Table G.1: The different methodologies of calculating the running cost of a home 

Running Cost Factors SAP LIHC HBEER 

Appliance energy use Disregards Included Included 

Geographic conditions 
of the home (e.g. 
external temperatures) 

Average geographic 
conditions assumed 

Uses conditions 
appropriate to the 
location of the property 

Uses conditions 
appropriate to the 
location of the property 

Fuel costs Uses static fuel prices 
that are calculated for 
the current version of 
SAP 

Uses average regional 
prices that are 
calculated on a yearly 
basis 

Uses average regional 
prices that are 
calculated on a yearly 
basis 

Unit running cost 45 m2 added to the 
floor area before 
calculating the unit cost 

Calculates the absolute 
running cost 

Calculates the true unit 
running cost 

Occupants Estimated from floor 
area 

Uses the real number 
of occupants 

Uses the real number 
of occupants 

G.2 Household based energy efficiency rating (HBEER) 

The HBEER is designed to be similar to SAP in that it calculates the running cost per unit floor 
area (£/m2), but it is different in that the energy use and running costs are calculated according to 
the same assumptions used in the LIHC calculation (e.g., partial heating if there are unused 
bedrooms, longer hours of heating if there is a resident at home during the day etc).  This unit fuel 

cost is then transformed into a value on the HBEER scale, which runs between 0 and 100. 

The scale is designed so that 50 is the median unit fuel cost of the homes in England and Wales, 
below 50 the unit  rises and above 50 it falls.  This makes it similar to SAP where a rating of 1 is a 
low energy efficiency and a rating of 100 is a high efficiency.  For the HBEER, a low rating is more 
likely to be fuel poor and vice versa.  In addition, it is based on the cumulative frequency 
distribution of all homes and so a rating of 25 means the home is better than 25% of all national 
homes and worse than 75% of the national stock. 

 
   Figure G.1: Frequency distribution of the unit running costs (£/m2) 
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To obtain this scale the unit cost of all homes in the 2013 EHS was calculated and then by use of 
the national weightings the frequency distribution of the unit cost was produced.  This is shown in 
Figure G.1 above. 

The obtained frequency distribution is then transformed into the cumulative frequency distribution 

(CDF), which results in Figure G.2. 

 
  Figure G.2: Cumulative frequency distribution of the unit running costs (£/m2) 

To obtain the HBEER scale, the CDF is renormalized to 100 and the difference between 100 and 
the cumulative distribution function (CDF) is taken, resulting in Figure G.3. 
 

 
  Figure G.3: The HBEER scale 
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The final step is to link the HBEER and running costs per unit floor area (RCPUFA) via an 
equation.  Fitting a backwards S-curve to Figure F.3 gives the following relationship between the 
two:- 

𝐻𝐵𝐸𝐸𝑅 =
100

(1 + (
𝑅𝐶𝑃𝑈𝐹𝐴

14.65 )
6.013

)

0.9314 

Technically, the HBEER is undefined for negative vales of the running costs per unit floor area, but 
as this corresponds to a situation where the home is a net producer of energy, this is irrelevant for 
the purposes of targeting fuel poor homes. 

G.3 Conclusions 

The HBEER has several advantages compared to SAP with regards to finding fuel poor homes.  
Primarily it calculates the running cost in accordance with the LIHC methodology and so correlates 
more strongly with the official definition of fuel poverty.  Also, as it is derived from the CDF of all 
homes, it is easy to see how it performs at a glance when compared to the national housing stock. 
A home with a SAP of 60 tells you it performs better than a home with a rating of 59 and worse 
than one with a rating of 61.  A home with an HBEER of 60 indicates that it is better than 59 and 
worse than 61, but also is better than 60% of the homes in England. 
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Appendix H - General Guidance 
 
H.1 Introduction 

1.1. Two versions of the Low Income/High Costs Fuel Poverty Assessment Tool are currently 
available:- 

1) a software version based on the Energy Audit Company’s UNO model; and 

2) a web based version available on the website of National Energy Action (NEA). 

1.2. The software version is most appropriate for local authorities and housing associations 
surveying large areas and portfolios of housing.  The web based tool is aimed primarily at fuel 
poverty assessments of individual households by advice agencies and researchers.  

1.3. For more technical guidance, users of the software version have access to the detailed User 
Manual and Addendums for the UNO model produced by the Energy Audit Company (EAC) - 
www.unoenergy.co.uk.  A User Guide for the web based version is freely available, for registered 
users, on the NEA website at  http://www.nea.org.uk/assessment-tool.   

1.4. In addition, a detailed Research Report and a separate Research Summary describing the 
aims, development and uses of the Low Income/High Costs Fuel Poverty Assessment Tool are 
available on the website of the Eaga Charitable Trust at https://www.eagacharitabletrust.org/an-
assessment-tool-for-low-incomehigh-costs-fuel-poverty/. 

1.5. The purpose of this General User Guidance is to supplement the technical guidance with more 
general advice, including case studies demonstrating the facilities within the tool to override and 
expand on the tool’s default settings, for example, to:- 

• set alternative fuel prices; 

• set alternative fuel costs;  

• set alternative income thresholds; and/or  

• link to other on-line calculators, on fuel price comparisons, benefit entitlement and the 

Minimum Income Standard (MIS).   

1.6. While most of the general guidance applies to both versions of the tool, the case studies in this 
guide are illustrated with a screenshot from the UNO based software version.  Unlike the web 
based tool, this shows virtually all of the main fuel poverty related input and resulting outputs in one 
shot (see Figure H1 in section 5 below). 

1.7. The Fuel Poverty Assessment Tool is designed to provide an accurate assessment of fuel 
poverty on two official definitions, namely on:- 

• the low income/high costs (LIHC) indicator, as used in England since 2012; and 

• the 10% of full income definition, as previously used in England and still used in Wales.88 

1.8. A recent review of the definition of fuel poverty in Scotland has recommended that this be 
based on fuel costs of 10% of income, after housing costs, with a cap on income based on the 
Minimum Income Standard (MIS).  If adopted, the tool may be additionally modified to also 
generate the Scottish definition.  

1.9. For the reasons detailed in the Research Report, however, none of the official definitions are 
ideal. They present problems for setting targets and monitoring progress towards those targets at a 
local level.  The tool therefore incorporates facilities to allow local variations of the national 
indicator and, in the view of the tool’s providers, to generate more accurate and meaningful 

assessments of fuel poverty, as outlined below.    

H.2 Use of actual fuel tariffs 

2.1. To determine required fuel costs, for example, the official definitions use average fuel prices 
(although sometimes dependent on region and method of payment), rather than the varying actual 
fuel tariffs used by households.  However, where the actual fuel tariffs of households are known, 
the assessment tool can be used to implement a three part procedure, as follows:-  

                                                 
88 A household is in fuel poverty if their total required fuel costs exceed 10% of their full disposable income. 

http://www.unoenergy.co.uk/
http://www.nea.org.uk/assessment-tool
https://www.eagacharitabletrust.org/an-assessment-tool-for-low-incomehigh-costs-fuel-poverty/
https://www.eagacharitabletrust.org/an-assessment-tool-for-low-incomehigh-costs-fuel-poverty/
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1) Firstly, the facility in the tool to input these actual fuel tariffs, in place of the default average 

prices, is used to generate a more accurate assessment of LIHC fuel poverty and the fuel 

poverty gap.   

2) As this may then differ from the official results on fuel poverty, this assessment is backed-up 

by an assessment using the default, pre-programmed average fuel prices.  

3) Finally, a record is made of the difference in the two assessments.   

2.2. The latter will show when and where the average regional fuel prices used in the official LIHC 
indicator are likely to be under or over-estimating fuel poverty and its depth in any local area.  
Adjustments to the results produced by the default settings can then be made where the 
households actual fuel tariffs are unavailable.   

2.3. Where the household’s actual fuel tariff appears a poor one, for example, being on a standard 
tariff or paying by standard credit, the link in the assessment tool to a fuel price comparison site 
should also be used. This will determine the extent to which their required fuel costs could be 
easily reduced by switching to a different supplier and/or fuel tariff.   

2.4. The household’s fuel poverty status and fuel poverty gap can then be determined both before 
and after a potential switch to a better fuel tariff.  The first of the case studies at section 7 below 

illustrates the procedures required in more detail.  

H.3 Use of alternative LIHC fuel cost thresholds 

3.1. Because fuel cost and income thresholds are liable to change significantly each year, coupled 
with the relative nature of the LIHC indicator, the baselines for fuel poverty and fuel poverty gaps 
are also liable to change each year. This makes it difficult for local authorities and other 
practitioners to:-  

• target LIHC fuel poverty in a consistent manner over a number of years;   

• consistently monitor the impact of their interventions; and  

• assess the real progress in alleviating fuel poverty in their areas.    

3.2. These tasks can be made easier by using the facility in the assessment tool to set a more 
practical fuel cost and/or income threshold at a specific value that would remain stable over a 
number of years.  Users can also use this facility to customize the assessment tool to the scale of 

the local problem and local policies and priorities.   

3.3. Initially some local authorities and other agencies may wish to set absolute local thresholds, 
especially fuel cost thresholds, which are ‘lower’ than the official thresholds to target those who are 
most severely fuel poor on the official indicator, particularly where the problem is large.   

3.4. Where there is only a small problem or where households in the deepest fuel poverty have 
already been helped, it would be reasonable for local agencies to set agreed fuel cost thresholds 
higher than the official ones.  This would then also target those at risk of fuel poverty (i.e. on low 
income and with small negative fuel poverty gaps, as shown by the tool’s graphical output).   

3.5. Using this procedure, households at risk can be included in the target population in a more 
efficient and accurate way than by trying to blanket ‘fuel poverty proof’ the housing stock by only 
targeting low SAP ratings.  

3.6. That said, as the UNO based assessment tool also provides SAP ratings in addition to the fuel 
poverty assessments, users could use the tool to simply target all low income households living in 
homes with low SAP ratings, for examples, those in EPC bands below Band C.   

3.7. Using a similar approach, a more accurate way of targeting fuel poverty would be to replace 
the SAP or similar FPEER ratings (which predominantly relate to the physical fabric of the dwelling) 
with a household based energy efficiency rating (HBEER). This directly reflects the required fuel 
costs of the household in their particular home.  Like SAP, the HBEER is based on unit fuel costs 
per square metre.  Consequently, unlike the official LIHC indicator and fuel poverty gaps which are 
based on total fuel costs, poorer ratings are not heavily biased to dwellings with larger floor areas.  

3.8. In the official LIHC indicator this bias towards larger properties results in some of the poorest 
households, least able to afford their fuel costs, who are living in below average sized homes of 
poor energy efficiency being deemed not fuel poor.  Conversely, households on higher incomes 
with adequate energy budgets who live in larger more energy efficient dwellings are classified as in 
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fuel poverty.  This anomaly can be avoided by using the HBEER approach and targeting all low-
income households with low HBEER ratings, such as those in HBEER bands below band C.   

3.9. This alternative approach and its advantages are described in more detail in Chapter 8 of 
the full research report published on the Eaga Charitable Trust website at 
https://www.eagacharitabletrust.org/an-assessment-tool-for-low-incomehigh-costs-fuel-poverty/. 

H.4 Use of alternative LIHC income thresholds 

4.1. As with the fuel cost thresholds, the assessment tool also enables the income threshold to be 
adjusted and stabilised.   Although less volatile than the fuel cost threshold, the official LIHC 
income threshold can also be affected by large fluctuations in fuel prices as it comprises the 
income poverty line plus the household’s equivalised required fuel costs.  

4.2. We would not recommend the use of a higher income poverty line, as with the addition of the 
individual fuel costs, the LIHC income threshold is already reasonably generous.  Also in contrast 
to the fuel cost threshold, the poverty line itself remains more or less stable in the shorter term.   

4.3. Initially, however, to target households most in need, a lower line such as 50% rather than 
60% of the national median income could be adopted locally.   

4.4. A more accurate and meaningful way of assessing LIHC low-income, however, is to use the 
link in the assessment tool to the Minimum Income Standard (MIS) calculator to determine whether 
the household can actually afford their fuel costs.   A household would then be deemed to be on 
low income and unable to afford their required fuel costs, if their residual income after deducting 
their actual housing and required fuel costs was less than that provided by the Minimum Income 
Standard (or a slightly reduced MIS).  

4.5. This approach is described in detail in Chapter 9 of the full research report, but the use of the 
MIS calculator is also illustrated in the third of the case studies at section 9 below.  

H.5 Assessment tool inputs and outputs 

5.1 In the UNO based software version of tool, many of the inputs directly relevant to an 
assessment of fuel poverty are made on the specific fuel poverty tab. This also provides most of 
the main outputs, together with the Summary of Results which is displayed alongside all of the 

software tabs (see Figure H1 below). 

l 

Figure H1: Screenshot of UNO based assessment tool’s fuel poverty tab and summary of results 

5.2 Figure H1 shows the fuel poverty tab completed and consequent outputs for a single parent 
who is unemployed and caring full-time for her two small children.  The household lives in an urban 
area in the North East region and rents from a housing association an older, two bedroomed mid-
terraced house of fairly average energy efficiency.   

https://www.eagacharitabletrust.org/an-assessment-tool-for-low-incomehigh-costs-fuel-poverty/
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5.3 In the fuel payment section of the fuel poverty tab, the user has the choice of accepting the 
default setting or overriding these and entering alternative fuel tariff data. 

• Default settings:  For England, the default settings are the average regional fuel prices for 

each payment type (direct debit, standard credit and pre-payment) as used in the 

Government’s calculation of fuel poverty.    

• Override settings:  Where the household’s actual fuel tariffs - the variable charge (p/kWh) 

and any fixed/standing charge (£/yr) for each fuel used – are known these can be used in 

place of the default settings.    

5.4.  As previously mentioned, actual fuel tariffs should be used wherever possible to give more 
accurate assessments of fuel poverty, particularly given the extent to which fuel prices can vary 
between households.  For example, the Government’s quarterly energy prices for 2017 indicates 
that those households on variable tariffs are paying, on average, 20% more than those on fixed 
tariffs for the same gas consumption.89  Yet, fuel costs which are only 3.5% higher overall than the 
values recorded in Figure H1 would put this single parent household into LIHC fuel poverty on the 

official indicator. 

H.6 Use of online calculators for fuel price comparisons, benefit entitlement and the MIS 

6.1. Both versions of the assessment tool contain links to online calculators and the following 
sections include examples of their use.  Each example lists the necessary ‘stages’ and shows the 
step by step procedure for linking the tool to each particular calculator, entering the ‘Q & A’ data in 
the calculator and applying the resulting outputs (R). The examples show the inputs, and the 
outputs/results (in green), for the lone parent household described in Figure H1.   

6.2. In all of the online calculators, the most common answers are generally already covered by the 
default settings, which consequently can be skipped, thereby making the questionnaires very quick 
to complete in most cases.  For example, the benefit entitlement checker requires by far the 
longest questionnaire, asking a total of 59 questions for the particular example household.  But a 
specific entry or change to the default answer (shown in red) is only actually required for 17 - or 2 

in every 7 - of these questions (see the second case study at section 8 below).   

6.3. In this guidance, the full list of questions is nevertheless listed to show what information may 
be required to complete each calculator in the case of other households.   

6.4. It is important to note that these case studies on the use of the online calculators only serve to 
illustrate the procedures and are not meant to provide definitive results.   For example, while the 
first case study illustrating the use of a fuel price comparison site shows the actual results obtained 
at the time of writing, the available tariffs are constantly changing and the particular tariff 
mentioned, or availability of a Warm Homes Discount, may no longer be applicable when this 

guidance is read.   

6.5. A different fuel supplier and/or tariff may well then provide the best savings currently 
achievable for this particular home.  

H.7 Using the link to a fuel price comparison site 

7.1. As we do not recommend any particular energy price comparison site over another, the link in 
the Assessment Tool is to Ofgem’s list of accredited sites.  The further link on the Ofgem site to 
Citizens Advice’s impartial online energy comparison service is used in the first of the case studies, 
to examine the potential fuel cost savings for the lone parent household recorded in Figure H1.  

Inputs   
Link to:-  https://energycompare.citizensadvice.org.uk/  

“Compare gas and electricity prices” 
Q1: “What prices do you want to compare?” – A1: “Gas and Electricity”. 
Q2: "Your postcode” – A2: “DH1 3** ”. 
“Find Address”. 
Q3: “Please select your address” – A3: “No. In Some Road, Durham, DH1 3**”  

                                                 
89 Department of Business, Energy & Industrial Strategy (2017), Quarterly Energy Prices, London, BEIS, December 

2017, Chart 2.13, p.22.  (Due to problems in identifying all tariff types, the 20% divergence is a BEIS estimate rather 

than a wholly definitive figure). 

https://energycompare.citizensadvice.org.uk/
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“Compare prices”. 
“Your current energy supplier” 
Q4: “Do you have the same supplier for both gas and electricity?” – A4: “Yes” 
Q5: “Current duel fuel supplier” – A5: “******* ***”.  
Q6: “Current duel fuel tariff” – A6: “Standard”. 
“Your electricity” 
Q7: “How do you currently pay?” – A7: “Monthly direct debit”.  
Q8: “Do you have an Economy 7 Meter?” – A8: “No” 
Q9: “Your electricity consumption” – A9: “I know how much I spend in pounds” 
        “£491” “per year”.    
“Your gas” 
Q10: “How do you currently pay?” – A10: “Monthly direct debit”.  
Q11: “Your gas consumption” – A11: “I know how much I spend in pounds” 
         “£776” “per year”.    
“What’s important to you” 
Q12: “What tariffs do you want to see?” – A12: “All Tariffs”. 
Q13: “How would you like to pay?” – A13: “Direct debit”.   
Q14: “How often would you like to be billed?” – A14: “Show All”.   
“Compare now”. 

Outputs 
R1: “Great news, we have found 333 energy plans by 55 suppliers. Of those 231 will reduce your energy 
bills.” [List of plans, each giving supplier & tariff name, billing method, exit fee, annual cost, payment method, 
the cost savings ordered by size and customer service rating]. 
R2: “Based on the information you provided we calculate that your energy spend for the next 12 months will 
be £1,267 (see details here).” [Existing required fuel costs, as input]. 
R3: “If you wish to filter these results, please select the filter(s) below:” [Tariff type, Supplier, Payment by].  

7.2. The highest potential savings, including the top saving of over £321, are all from smaller 
companies who have no customer service ratings and who rarely offer a Warm Home Discount 

(WHD).   

7.3. The first supplier listed, participating in the WHD scheme and having a reasonable service 
rating (of 4 out of 5), is OVO Energy. Their Better Energy tariff gives a lower saving of just over 
£247 per year, but the household is also likely to be eligible for a Warm Home Discount (of £140), 
albeit not currently claiming a WHD. This plan does carry an exit fee of £60, but only for 
cancellation within the first 12 months.  

7.4. Assuming that the household switches to the OVO Energy tariff, their total required fuel costs 
would fall by nearly 20% from £1,267 per year (comprising £491 for electricity and £776 for gas) to 
an annual total of under £1,020.  The extent to which the household’s fuel costs lie below the LIHC 
cost threshold would thus increase from just £44 to £291 per year, thereby moving them away from 
being at close risk of official fuel poverty.  

7.5. Were the household to also obtain a Warm Homes Discount of £140, then this risk would 

further diminish with their annual fuel costs falling to £880.    

H.8 Using the link to a benefit entitlement checker 

8.1. The above sections show how by taking advantage of the facilities in the assessment tool to 
use the actual fuel prices paid by the household, rather than the default regional averages, and the 
link to fuel price comparison sites, both the existing and the potential for improving the required fuel 
costs of any household can be accurately determined.  The links to a benefit entitlement checker 
and the Minimum Income Standard (MIS) calculator are designed to provide an equally accurate 

assessment of existing and potential household income.90   

8.2. As shown by the unticked box in Figure H1, the fact that the household is not claiming a Warm 
Home Discount (WHD), despite being in receipt of Income Support, having children under the age 
of five and being with one of the big six fuel suppliers offering WHDs, suggests that they may also 

                                                 
90 In the calculation of official fuel poverty, Council Tax (less any Council Tax Support) is deducted to determine full 

disposable income.  However, in these case studies, while total income also includes any housing related benefits, 

Council Tax is treated separately as an outgoing along with other housing costs such as the rent. 

https://energycompare.citizensadvice.org.uk/index.html?db=dual
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not be claiming all of the State benefits to which they are entitled.  This can be quickly checked 
using the link to a benefit entitlement checker, as illustrated below.91   

Inputs 
Link to:- https://www.entitledto.co.uk/ 

 “Start calculation” – “What are you entitled to?” 
  Q1: “Do you have a partner who normally lives with you?” – A1: “No”. 
  Q2: "How many children are in your household?”– A2: “2”.   
  Q3: “Does anyone else live in your home?” – A3: “No”.  
  Q4: “Which best describes your current housing status?” – A4: “council or housing association tenant”                                              
  Q5: “Are you a British or Irish citizen living in the UK?” – A5: “Yes”.  
  Q6: “Are you in hospital/residential care, a prisoner, on strike, living abroad or full-time student?” – A6: “No”. 
  Q7: “Do you (and your partner) receive Universal Credit?” – A7: “No”.  
  Q8: “Work out my entitlements for year:” – A8: “2016/17” 
  Q9: “Your Postcode:” – A9: “DH1 3**” 
“Next” – “Age and disability status” 
Q10: “Age?” – A10: “22”.  
Q11: “How many hours a week do you usually work?” – A11: “0”. 
Q12: “Do you receive a disability or sickness benefit?” – A12: “No”. 
Q13: “Are you ill or disabled but not claiming benefit?” – A13: “No”.   
Q14: “Do you care for someone who is sick or disabled? – A14: “No”.   
“Next” – “Benefits you receive”. 
Q15: “Guardian’s Allowance?” – A15: “No”. 
Q16: "War Pension or War Widow(er)'s Pension” – A16: “No”.   
Q17: “Bereavement Allowance, Bereavement Support Payment or Widowed Parent's Allowance” – A3: “No”.  
Q18: “Maternity Allowance or Statutory Maternity / Paternity / Adoption Pay” – A4: “No”.                                              
Q19: “Fostering Allowance?” – A5: “No”. 

“Next” – “About your children (1 of 2).”  

Q20: “Child’s age?” – A20: “3”.  
Q21: “Child’s gender” – A21: “Male”. 
Q22: “Do you pay for their childcare?” – A22: “No”. 
Q23: “Does your child receive a disability benefit?” – A23: “No”.   
 “Next” – “About your children (2 of 2)”  
Q24: “Child’s age?” – A24: “2”.  
Q25: “Child’s gender” – A25: “Female”. 
Q26: “Do you pay for their childcare?” – A26: “No”. 
Q27: “Does your child receive a disability benefit?” – A27: “No”.   
 “Next” – “Your income for tax credits”  
Q28: “Select payment frequency” – A28: “Weekly”. 
Q29: "Earnings before tax and national insurance” – A29: “0”.   
Q30: “Pension contributions” – A30: “0”.  
Q31: “Payments to charity (via gift aid)” – A31: “0”.                                              
Q32: “Benefit income” – A32: “230.77”. 
Q33: “Other income above £300 – A33: “0”.  
Q34: “Weeks receiving statutory maternity paternity adoption pay” – A34: “0”. 
Q35: “Is your income this year (2015/16)” – A35: “The same”. 
“Next” – “Tax credit awards” 
  R1: “Estimated entitlement to Working Tax Credit (per week)” – R1: “0”.  
  R2: “Estimated entitlement to Child Tax Credit (per week)” – R2: “117.50”.   
  R3: “Estimated entitlement to Child Benefit (per week)” – R3: “34.40”.   
Q36: “If you already receive tax credits, are the amounts shown correct?” – A36: “Yes”. 
“Next” – “Housing costs”  
Q37: “How much is your rent?” – A37: “6000”.   
Q38: “Period” – A38: “Yearly”. 
Q39: "Number of rent-free weeks” – A39: “0”.   
Q40: “How many bedrooms do you currently have?” – A40: “2”.  
Q41: “Would you like more information on when an extra bedroom may be included?”– A41: “No”.         
“Next” – “Out of work benefits”                           
Q42: “Do you already receive Jobseeker’s Allowance, Income Support or Employment and Support 

                                                 
91 At the time of writing, Citizens Advice are updating their benefits calculator and recommend the use of the turn2us or 

entitledto calculators. The latter is used in this second case study, being fully compatible with the data collected by the 

assessment tool.  
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          Allowance?” – A42: “Income Support”. 
 “Next” – “Council tax”  
Q45: “Council Tax band for property– A45: “Don’t know” + “Address” gives “C”. 
Q46: “Eligible for disability-related reduction?” – A46: “No”.   
Q47: “Discounts applicable” – A47: “25%”. 
  R4: “Council Tax liability” – R4: “£1,198.21”, “Yearly”. [before Council Tax Support deducted] 
Q48: "Is the amount shown for your Council Tax liability correct?” – A48: “Yes”.   
“Next” – “Net Income”  
Q49: “Income from non-state pensions?” – A49: “No”.   
Q50: “Household savings or capital over £6,000” – A50: “No”. 
Q51: "Income from spousal maintenance payments” – A51: “No”.   
Q52: “Income from charity or voluntary sources” – A52: “Yes”.  
Q53: “Amount” – A53: “£25”. 
Q54: “Period” – A54: “Monthly”.   
Q55: “Income from sub-tenants”– A55: “No”. 
Q56: “Responsible for a student living with you”– A56: “No”.     
Q57: “Income from child maintenance payments” – A57: “No”. 
Q58: "Do you own property other than your current home?” – A58: “No”.   
Q59: “Income from sources not already mentioned” – A59: “No”.  
“Next” – “You may be entitled to claim:” 

Outputs 
  R5: “£363.36 / weekly.” [Total benefits comprising:-] 
  R6: “Child/Tax Credit - £ 117.50 / weekly”. 
  R7: “Income Support - £ 73.10 / weekly”. 
  R8: “Council Tax Support - £ 22.98 / weekly”. 
  R9: “Housing Benefit - £ 115.38 / weekly”. 
R10: “Child Benefit - £ 34.40 / weekly”. 

8.3. The household’s total benefit income generated by the benefit entitlement checker, 
excluding Housing Benefit and Council Tax Support, amounts to £225 per week or 
£11,700 per year, this being slightly lower than recorded in Figure H1.  But, the lone parent 
also receives a small award of £25 per month or £300 per year from a local charity 
(revealed in answer to questions 52 to 54). This does not affect their benefit entitlement. 
Thus, the total net household income is £12,000 a year or 230.77 per week as reported.   

8.4. The checker also confirms that, as entitled, the household is receiving £115.38 a week 
or £6,000 per year in full Housing Benefit. It shows their Council Tax Support entitlement 
to be £22.98 a week or £1,195 per year, this being only marginally below the £1,200 per 
year reported.   

8.5. In short, the household appears to be already getting all the support to which they are 
eligible, with the one possible exception of a Warm Homes Discount.  Under the Broader 
Group Scheme, fuel suppliers in the scheme will, if not already over-subscribed, usually 
pay WHDs to any lone parent households on Income Support, with parental responsibility 
for a child, or children, under the age of five who normally reside with them.    

H.9 Using the link to the Minimum Income Standard calculator 

9.1. As described above, the link to the benefit entitlement checker can quickly determine 
if the household is receiving all the income and housing benefits to which they are eligible.  
As a result, their official fuel poverty status can be assessed both as existing and after any 
necessary income maximisation.    

9.2. With the notable exception of households on pension credit, however, all means 
tested benefits fall far below what is necessary to achieve the Minimum Income Standard 
(MIS).  Thus, in many cases, confirming that the household is in receipt of all relevant 
benefits still provides no indication of whether or not the household can actually afford their 
fuel costs.  This can be determined by using the link to the MIS calculator, as illustrated 
below, once again, for the particular lone parent household reported in Figure H1.  

Inputs 
Link to:- www.minimumincome.org.uk.   
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“START”  
Q1: "Which other adults live with you?” – A.1: “None, I’m single”. 
Q2: “Are you a pensioner?” – A2: “No”. 
Q3: “How many children live with you?” – A3: “2” against “2 - 4 year old”.  
“SHOW RESULTS”   
“Improve our Estimate”. 
Q4: “Tell us about where you live” – A4: “I live in the UK outside London”.  
[The MIS calculator normally provides 6 locations – “An urban area outside London”, “Inner London”, “Outer 
London”, Rural town”, “Village” and “Hamlet or isolated” – but, at the time of writing, the 3 rural options are 
not available pending a review of MIS rural costs.]92 
“+ MAKE ADJUSTMENTS”. 
Q5: “Adjustable Costs?” – [Using the data in Figure H1, change weekly figures as follows.  Entering weekly 
rather than annual amounts produces more accurate/consistent result]:- 

 “Rent?” change to £”115.38” per week, 
 “Mortgage?” leave as £”0.00” per week, 
 “Childcare?” change to £”0.00” per week. 
 “Gas, electricity etc?” change to £”24.37” per week,  
 “Council tax?” change to £”23.08” per week, 
 “Water rates?” leave as £”10.04” per week. 

[As the household are renting from a housing association, the zero figure against “Mortgage?” and set figure 
for “Water rates?” can be left as they are, but also collecting data on the actual costs of any childcare and 
water rates could provide more accurate results in other cases.]   
Q6: “Working Hours?” - “I am employed for 30+ houses per week? – A6: “No”.  
“NEXT”. 

R1: “For a decent standard of living, you need to earn: £27,524 per year, 

giving a net income, after tax and benefits adjustments, of £499.23 per week.  

That net income is enough to cover what the public think is needed for a minimum decent standard of living”. 
“Find out how much you're above or below the minimum income standard.” 

Q7: “Enter(?) your earnings before tax and benefits” – A7: £”0.00” per year.  
- if you are out of work, leave this as zero (?)  

[If “Yes” to employment, then the respondent’s income from just employment also needs to be entered and 
for couples in ‘full-time work’ also separately the earnings from the partner.  This step may not show if 
answering “No” at Q6.] 
“NEXT” 

Outputs 
R2: “You do not have enough for a minimum standard of living. 

Your weekly outgoings exceed your household income by £139.55 per week  

This is based on your actual earnings of zero.  
About one in four people in the UK, like you, do not reach the Minimum Income Standard.”  

 “show outgoings breakdown” or “show income breakdown” [Click either to see following breakdowns]    
R3: “Weekly outgoings (?)   R4: “Weekly Income (?)   
£499.23 per week”   £359.68 per week”    

“Food “£70.78  "Your Pre-tax Earnings “£0.00  
Alcohol £4.42  Your Income Tax £0.00  
Clothing £35.77  Your National Insurance £0.00  
Water rates £10.04  After Tax Earnings £0.00  
Council Tax £23.08  Working Tax Credits £0.00  
Household Insurances £2.06  Child Benefit £34.40  
Gas, electricity, etc £24.37  Child Tax Credit £117.18  
Other housing costs £1.92  Childcare Tax Credit £0.00  
Household goods £25.51  Housing Benefit £115.38  
Household services £17.26  Council Tax Support £19.62  
Childcare £0.00  Income Support/Jobseekers Allowance £73.10”  
Personal goods and services £31.77     
Travel costs and motoring £65.19     
Social and cultural activities £71.68     
Rent £115.38     
Mortgage” £0.00”     

                                                 
92 As a consequence of this temporary change, the MIS figures for the UK outside London used in this case study vary 

slightly from those in Chapter 9 of the main report, which were determined when all 6 locations were still available.  

http://www.minimumincome.org.uk/adjusted_results
http://www.minimumincome.org.uk/actual_income_results
http://www.minimumincome.org.uk/actual_income_results
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 [Finally, compare the MIS outgoing and income figures with data collected in the FP assessment and 
generated by the benefit entitlement checker and change where appropriate.  In this case, increase Council 
Tax Support to £22.98 per week and add to the total income a charitable allowance of £25 per month/£5.77 
per week.] 

9.3. The results of the MIS calculator generally match those of the entitlement checker on the 
benefit income and specific Housing Benefit received.  However, the former underestimates the 
household’s Council Tax Support (CTS) as, unlike the more detailed entitlement checker, it does 
not take account of the percentage variations in CTS that occur in different local authorities.  Also 

unlike the benefit checker, it does not record the small charitable award of £25 per month.   

9.4. The household’s true income, therefore, is £9.45 per week higher than shown by the MIS 
calculator.  However, this still leaves an existing shortfall in their income of £130.10 per week.   
Even using a lower 90% minimum income standard (as suggested by the recent Scottish Fuel 
Poverty Review Panel93) and thus reduced weekly outgoings of £449.31, the shortfall would still 
amount to over £80 per week.  

9.5. The links to the other online calculators, however, shows that this situation could be improved. 
Were the household to gain a Warm Homes Discount, their existing shortfall in income would be 
reduced by £2.96 per week. Switching their fuel supplier, as described above, could gain a further 
£4.76 per week.  However, in total, this would still leave a shortfall of over £72 per week, even on 
the basis of achieving a 90% minimum income standard.   

9.6. In short, the MIS calculator confirms that the household is on low income and currently unable 
to afford their required fuel costs while still maintaining a minimum standard of living to entirely 
avoid social deprivation.   

H.10 Potential for energy efficiency savings 

10.1. Although of fairly average energy efficiency, the 2-bedroomed house is of below average size 
and consequently the equivalised required fuel costs of £1,184 are below the LIHC fuel cost 
threshold of £1,225.  As a result, this household is officially categorised as not in fuel poverty.  
However, as shown in Figure H2, the Energy Performance Certificate for this particular house 
shows it to have an existing energy efficiency rating of 61, but a potential rating of 82 through 
energy efficiency improvements, providing a possible significant fuel cost saving.   

 

 Figure H2: Energy Performance Certificate graph for example house 

                                                 
93 Scottish Fuel Poverty Review Panel (2017), A New Definition of Fuel Poverty in Scotland: A Review of 

Recent Evidence, Edinburgh, Scotland, November 2017.  
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10.2. This older terraced house has already been modernised and has an efficient condensing 
combi boiler and heating controls, full modern double glazing and 300mm plus of loft insulation.  
Achieving the maximum energy efficiency of the house would require generally more expensive 
measures, including solid wall insulation, solid and suspended floor insulation and solar 
photovoltaic (PV) panels on the south facing roof, and not all of these are likely to be cost effective 
in practice.    

10.3. The English Housing Survey shows that the average unequivalised fuel cost for a terraced 
house of 72.5 m2 and RdSap of 61 is £1,267 a year – the same as required by this particular 
household and as shown in Figure H1.  The average cost for a fully improved house of the same 
type and size with an RdSap of around 82 would be only £853.   Although of substantial help, the 
consequent potential saving of nearly £414 per year or £7.96 per week would still not be sufficient 
to enable the household to fully afford their required fuel bills and a 90% minimum living standard.   

10.4. The estimated savings from energy efficiency improvements are based on applying the same 
fuel prices both before and after improvement.   Consequently, there may still be the opportunity to 
achieve further savings through switching to a different supplier and/or tariff.  After improvement, 
however, the composition of fuel costs will have changed with, for example, the proportion of the 

lower total costs required for electricity for lights and appliances increasing.    

10.5. To check the potential further savings from switching, the link to a fuel price comparison site 
is again applied and the data entered, as shown in the first case study at section 7 above, but now 
with the lower required consumption costs of £350 for electricity and £503 for gas.   

10.6. Examining the resulting list of available tariffs, the Better Energy tariff from OVO Energy 
again gives one of the highest savings from a supplier in the WHD scheme with a reasonable 
customer service rating.  However, this tariff is now preceded in the list by one from the big 6 fuel 
suppliers (all of whom participate in the WHD scheme).  E-on Energy’s Go Online 1 Year tariff 
gives a saving of just over £176 per year or £3.40 per week (This has the same exit fee of £60 
lasting 12 months, but E-on has a slightly lower customer rating of 3.6 out of 5).   

10.7. Overall, the potential savings from the energy efficiency improvements, switching tariffs and 
gaining an WHD would reduce the households total required fuel costs by nearly 60% from £1,267 
to nearly £537 per annum, thereby delivering a total saving of over £730 a year or £14.05 per 
week.  While this would still not be sufficient to overturn their shortfall in income of, at least, £80 
per week, it would reduce this by nearly a fifth to around £66 per week.    

H.11 Conclusions 

11.1. As existing, a significant part of the reason that this household cannot afford their fuel costs is 
due to their home not being as energy efficient as it could be, nor their fuel prices as low as 
achievable.   However, were their home to be improved to its current maximum energy efficiency 
potential and their fuel prices reduced to the minimum, the household could no longer be said to be 

in ‘fuel poverty’ but would then be in income poverty alone.94   

11.2. Although this lone parent household is not officially deemed to be in LIHC fuel poverty, the 
results of the assessment above would suggest that, at the very least, they should be specifically 
advised to switch fuel supplier and/or tariff and also to apply for a Warm Homes Discount.    

11.3. As mentioned above, improving their home to its maximum potential is likely to involve a 
substantial amount of expensive work, while still leaving the household unable to fully afford their 
fuel costs.  Thus, a better solution might be to transfer the family to a newer, more energy efficient 
property, provided of course that the housing association has such a property available and the 
household agrees to the move.  

11.4. In conclusion, it has only been possible to determine a full assessment of this household’s 
problems and a possible solution by employing the facilities in the assessment tool to use the:- 

• Actual fuel tariffs of households, in place of the default, average fuel prices;  

                                                 
94 Fuel poverty is generally considered and officially calculated as being specific to a household’s existing home.  

Therefore, with no potential for any further fuel cost savings, any remaining inability to afford a household’s required 

fuel costs must be due solely to income poverty. 
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• Link to a fuel price comparison site to assess the potential savings from switching tariffs; 

• Link to a benefit entitlement checker to assess a household’s potential maximum income; 

• Link to the MIS calculator, to assess whether households can afford their fuel costs; and 

• EPC of a dwelling, or more accurately the existing and potential, after improvement fuel 

costs generated by the assessment tool. 

11.5. More generally, such low income households - not currently classified as fuel poor but clearly 
in need of help - can be accurately targeted by using other facilities in the tool, namely those to:- 

• Set alternative fuel cost thresholds or an HBEER target band; and  

• Set alternative income thresholds, such as one based on the Minimum Income Standard. 

11.6. The simple results, obtained using the assessment tool’s default settings, is that the 
household illustrated in Figure H1 and used in the case studies is not in low income/high costs fuel 

poverty and as such has no fuel poverty gap.   

11.7. It is clear, however, that using the facilities in the tool to use the actual fuel tariffs of 
households and the links to obtain quick results from other free online calculators can provide a 
much more accurate and detailed assessment of the real circumstances and energy related needs 
of any particular household.  Likewise, other facilities in the tool to set alternative fuel cost and 
income thresholds can provide a more practical, accurate and efficient means of targeting all those 
households in need.  
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