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This paper examines a recent attempt to reduce energy consumption and the associated levels of carbon

emissions by way of and through what has been termed: ‘‘an active and integrated institutional

arrangement’’. That is, by the integration of a mass retrofit proposal into an urban regeneration strategy,

with the vision, master-plan, programme of renewal and redevelopment scheme which is capable of

transforming into an energy efficient, low carbon zone. As a case study on how institutions can plan for low

energy efficient redevelopments and the possibility of low carbon zones, the paper highlights the current

state of the art on mass retrofits within the residential property sector and draws particular attention to the

type of baseline assessments needed to legitimate, not only the strategic value of such arrangements, but

their practical worth as measures capable of meeting emission targets set under the 2008 UK Climate Bill.

& 2012 Elsevier Ltd. All rights reserved.
1. Introduction

As Ravetz (2008: p. 4482) has recently stated:

The energy efficiency of homes has improved over the last decade,
but there is still a very long way to go. The average energy-
efficiency (SAP) rating has improved from 42 in 1996 to 49 in
2006 (CLG, 2006b). Social sector homes are substantially more
energy efficient than private homes, with an average rating of 57
compared with 47 in the private sector. In 2006, over two-thirds
of homes (70%) had an energy performance rating of band D or E
according to the Energy Performance Certificate (EPC) bands. Less
than 10% of homes achieve a rating of band C or higher, while 20%
are in the most inefficient bands F and G. On the low-carbon
agenda, there is a perceived need for more integrated and active
institutional arrangements for strategic management of the hous-
ings stock (Sustainable Development Commission, 2006).

Against such a backdrop, this paper examines a recent attempt
to reduce energy consumption and the associated levels of carbon
emission by such ‘‘an active and integrated institutional arrange-
ment’’. That is, by the integration of a mass retrofit proposal into
an urban regeneration strategy, with the vision, master-plan,
programme of renewal and redevelopment scheme, which is
capable of transforming into an energy efficient, low carbon zone.

As a study of how institutions can plan for low energy
redevelopments and the possibility of low carbon zones, the
paper highlights the state of the art on mass retrofits within the
ll rights reserved.
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residential property sector and draws particular attention to the
type of baseline assessments needed to legitimate not only the
strategic value of such arrangements, but their practical worth as
measures capable of meeting emissions targets.

The paper begins with an examination of the urban regeneration
strategy, the vision and masterplan that underpins this programme
of renewal and redevelopment scheme which supports the inte-
grated institutional arrangement in question. From here the exam-
ination starts to review the energy options appraisal undertaken to
support the mass-retrofit proposal it advances. It then goes on to
outline the terms of reference for the authors’ involvement with the
project, the specific objectives underlying this intervention and
methodology assembled to assess the mass-retrofit proposal. From
here the paper goes on to set out the environmental profile under-
lying the mass-retrofit and socio-demographic baseline supporting
the examination’s ex-ante evaluation of the proposal.

Having done this, the examination goes on to reflect upon the
potential of mass retrofit proposals, the methodological chal-
lenges they pose and critical insights this paper offers into the
distribution of their costs and benefits.
2. Literature review

If we quickly review the existing literature on retrofits, the
strategic value of such an examination should become clear. For,
while over the past decade the potential of retrofits has been
reported on, these tend to be couched in terms of what they can
contribute to the standards of energy consumption and carbon
emissions across Europe and N. America. Jacobsson and Volkman
of an energy efficient-low carbon zone: Baselining the urban
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(2006) and Amstalden et al. (2007) offer such a policy analysis for
Europe. Selin and Van Dever (2009) also offer the same for N.
America.

While such a policy analysis does much to highlight the
potential contribution residential retrofits can make to reduce
the rates of energy consumption and levels of carbon emissions,
they also serve to illustrate how little is currently known about
the specific institutional arrangements that towns and cities
across Europe and N. America are assembling to meet the
challenge which climate change poses. Possible exceptions to this
can be found in:
�

P
r

Power (2008) examination of the emerging evidence on
retrofits.

�
 Williams (2009) review of urban regeneration strategy, vision

and master-plan for the Thames Gateway.

�
 Zavadskas et al. (2008) study of master-plans for the retro-

fitting of residential apartment blocks in Villnius.

�

1 London Borough of Sutton (2008) Draft Development Plan Document: Core

Planning Strategy. Available at http://www.sutton.gov.uk/CHttpHandler.ashx?id=

3429&p=0.
2 One Planet Sutton. Hackbridge Sustainable Suburb: Draft Sustainability Action

Plan. Available at: http://www.sutton.gov.uk/CHttpHandler.ashx?id=5175&p=0.
3 London Borough of Sutton (2009) Hackbridge Sustainable Suburb: Final

Draft Masterplan. Produced by Tibbalds Planning & Urban Design. Available at:

http://www.sutton.gov.uk/CHttpHandler.ashx?id=4366&p=0.
Dunham-Jones and Williamson (2009) report on the use of
retrofit projects in the renewal and redevelopment of Atlanta
and Maryland.

Even here though, we find the focus of the Thames Gateway
study is primarily on the demolition and redevelopment of new
residential property and not the retrofitting of existing stock.
While the Vilnius study does concentrate on the retrofitting of
existing stock, the focus of attention here is on reducing the rate
of energy consumption and not the levels of carbon emissions.
The third and most recent study of retrofits in Atlanta and
Maryland does, however, overcome this short falling and report
on the nature of the relationship between retrofits, rates of energy
consumption and levels of carbon emissions. As Dunham-Jones
and Williamson (2009: pp. 2–4) state:

Retrofitting goes well beyond energy consumption, because
retrofitting’s greater potential goes well beyond incremental
adaptation, reuse and renovation. For by [master]-planning
suburban properties, more significant reductions in carbon
emissions can be achieved with a systematic mix of house
types.

To support this claim they quote third party evidence to
suggest ‘‘retrofitting’s greater potential’’ is to ‘‘lower carbon emis-

sions by 30% per unit’’ (ibid).
This tends to suggest the literature currently available on

retrofitting is selective, offering only a partial knowledge of the
subject and is insufficiently comprehensive to offer an integrated
solution. The reason for this being that it either focuses exclu-
sively on new development, or because the publications currently
available on the renewal and redevelopment of the existing stock
concentrate on reductions in energy consumption and not carbon
emissions. Even the most recent literature available on retrofits is
limited in the sense the attempt which this study makes to go
‘‘beyond incremental adaptation, reuse and renovation’’, only
manages to make the case for the ‘‘greater potential’’ that it has
to ‘‘lower carbon emissions by 30%’’.

The case study this paper advances attempts to bridge the gap
that currently exists between energy consumption and carbon
emissions by offering a sufficiently comprehensive analysis of the
potential which mass retrofits in the housing sector have, not only
to reduce energy consumption, but to lower levels of carbon
emissions in line with those standards of environmental sustain-
ability laid down by the UK Government in the Climate Change
Act 2008. The study itself draws upon the research undertaken for
the EPSRC-sponsored SURegen project (already reported on by
Ravetz (2008: p. 4483-6) in this journal) and desktop studies
lease cite this article as: Deakin, M., et al., The mass-retrofitting
egeneration strategy, vision, masterplan and redevelopment schem
carried out to examine the institutional arrangements of mass
retrofits within the residential sector of the property market. In
particular, those successful in not only making the case for
retrofits, but realising the ‘‘greater potential’’ they have to reduce
rates of energy consumption and levels of carbon emissions in
line with the standards of environmental sustainability laid down
by the UK Government.
3. The integrated institutional arrangement

As a suburb within the London Borough of Sutton, Hackbridge
is home to approximately 8000 people. The area is largely
residential and the housing comprises 18th century listed cot-
tages, late 19th century terraced houses, inter-war semi-detached
homes and BedZED, the internationally recognised development
of 100 homes built to sustainable design principles in 2000.

In 2005, Sutton Council stated its commitment to move
towards One Planet Living as a concept based around 10 sustain-
ability principles developed by sustainability consultants
BioRegional. This is set out in the Core Planning Strategy1 BP61
as a:

y key long-term target yto reduce the ecological footprint of
residents to a more sustainable level of 3 global hectares per
person by 2020 from the current ‘3-planet’ baseline of 5.4 glo-
bal hectares. To deliver this Vision, the Council is working in
partnership with BioRegional to prepare a ‘Sustainability
Action Plan’ based on the 10 One Planet Living principles of
zero carbon; zero waste; sustainable transport; local and
sustainable materials; local and sustainable food; sustainable
water; natural habitats and wildlife cultural and heritage;
equity and fair trade; and health and happiness.

The Core Planning Strategy also states, Hackbridge:

ywill be the focus for a flagship sustainable [urban] regen-
eration project that brings about the renewal of the fabric of
the area through environmentally innovative mixed-use rede-
velopment schemes.
3.1. The urban regeneration strategy

In promoting this urban regeneration strategy, BioRegional
have taken on the responsibility of managing the project and
drafting a Sustainability Action Plan2 setting out how the renewal
of the fabric shall be environmentally innovative in terms of the
mixed use redevelopment schemes their joint statement on One
Planet Living sets out.

3.2. The vision of the master-plan

Under this institutional arrangement, a masterplan3 has been
commissioned from Tibbalds Planning and Urban Design. The
vision which the masterplan sets out makes clear the programme
of renewal that is being assembled for such a redevelopment
needs to underpin the joint statement on One Planet Living and
support the transformation of Hackbridge into a ‘‘sustainable
of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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suburb’’. The Sustainable Suburb Charter, a voluntarily-produced
document complementing the plan’s vision, programme of
renewal and redevelopment, also draws out 13 additional
requirements. These being to:
�

Bui

sutt

P
re
create a local centre for Hackbridge;

�
 develop high-quality pedestrian and cycle routes;

�
 for the redevelopment to meet 20% of all Sutton’s new housing

target (including social housing);

�
 increase the amount of employment opportunities for local

residents;

�
 meet the requirements of the area’s population growth, via

new schools, new health facilities, etc.;

�
 provide easily accessible green and open spaces;

�
 for the redevelopment to provide opportunities for community

engagement;

�
 manage and maintain areas specifically for bio-diversity

�
 reduce the disparity in residents’ life expectancy, and obesity

in general;

�
 achieve maximum energy efficiency ‘‘in all households, busi-

nesses and public buildings in the area’’;

�
 achieve a recycling rate higher than the average for London

and water consumption rates lower than the national average;

�
 pilot parts of the South London Joint Waste Management Plan;

�
 establish a resource pool and evidence base for all forms of

sustainability.

The masterplan and charter both make explicit references to
how such measures can sustain the regeneration of Hackbridge in
line with BioRegional’s ‘‘One Planet Living‘‘ principles. Here
particular attention is given to how a mass retrofit of the area’s
residential sector can generate reduced rates of energy consump-
tion and lower levels of carbon emissions.
3.3. Review of the Energy Options Appraisal

The Energy Options Appraisal for Domestic Buildings4, pro-
duced by Parity Projects in April 2008, sets out the ‘‘programme of
work’’ for improving the energy efficiency and carbon emissions
of the housing stock. It assesses the rates of energy consumption
and levels of carbon emissions for the stock of housing within
Hackbridge (as designated in the masterplan). Brief attention is
also given to profiling the resident community by referencing
Census (2001) returns for the London Borough of Sutton. This
analysis also details a number of energy efficiency measures that
can be taken in order to turn the area under investigation into a
low carbon zone.

While all very useful, the environmental profile advanced in
this report is found wanting for the reason the option appraisal is
unclear as to whether the benefits generated from the forecast
levels of energy consumption and carbon emissions will be spread
equally amongst all residents. The reason for this is simple: it is
because in order to offer such an evaluation it is necessary for the
institutional arrangement supporting the regeneration i.e.,
between the London Borough of Sutton, BioRegional and mem-
bers of the community as advocates of the Charter, to first of all
baseline the social-demographic composition of Hackbridge. The
next stage is to draw upon the results of this analysis as the
means to assess whether this ‘‘innovative’’ environment has the
capacity to carry the energy consumption and carbon emissions
targets the ‘‘mixed-use redevelopment scheme’’ sets for the
4 London Borough of Sutton (2008) Energy Options Appraisal for Domestic

ldings in Hackbridge. Produced by Parity Projects. Available at: http://www.

on.gov.uk/CHttpHandler.ashx?id=5173&p=0.

lease cite this article as: Deakin, M., et al., The mass-retrofitting
generation strategy, vision, masterplan and redevelopment schem
suburb. That is, whether this ‘‘innovative’’ environment has the
capacity to carry the energy consumption and carbon emissions
targets which the ‘‘mixed use redevelopment scheme’’ sets for the
suburb and if this process of urban regeneration has the means to
sustain them.
4. SURegen’s involvement

In seeking to fill these gaps in the existing appraisal, SURegen’s
involvement in the Hackbridge project has been defined in
specific terms. In particular, it has been charged with the
responsibility of working with the institutional arrangement emer-

ging from the urban regeneration proposal and establishing the
following:
�

of
e. E
whether the environmental profile generated is capable not
only of being baselined in socio-demographic terms, but
drawn upon as the means to evaluate if the benefits of the
mass retrofit can be spread equally amongst the residents;

�
 or whether the distribution of costs emerging from the action

are unevenly distributed across the structure of tenure within
the housing market and if this undermines the claims made
about the environmental sustainability of the action.

What this specific terms of reference does is put an obligation
on SURegen to supplement the technical knowledge of energy
consumption and carbon emissions already in the public domain,
with the socio-demographic data needed to inform those institu-
tions participating in such regeneration proposals, not only
whether the types of renewal and redevelopments they promote
are legitimate in both technical and social terms, but if they also
champion the kind of environmental sustainability laid down in
Principles of One Planet Living and Sustainable Suburb Charter
everyone involved has signed up to.

The assumption underlying the types of profiling exercises
found in the existing Option Appraisal suggests they do legitimate
actions of this type and, in turn, are effective in championing
environmental sustainability. This is the assumption which the
case study seeks to investigate, throw light on and in that sense,
bring to the surface. Not for the reason SURegen wants to
scrutinise their claims to legitimacy on technical grounds, but
because under the institutional arrangements emerging to sup-
port such actions, the type of technical knowledge currently
available is insufficient to answer the kinds of questions increas-
ingly being asked of such appraisals. In holding these assumptions
up to scrutiny, it is anticipated the case study shall generate a
number of insights into the possibility there is for examinations of
this kind to not only fill the gap between the technical and social,
but also take the opportunity which any potential integration
offers to bridge them.

These are the kinds of insight, possibilities, opportunities and
potentialities the authors of this paper wish to suggest are critical
for all concerned in such projects to be aware of:
�
 not only for the reason they start to reveal the complementary
nature of the relationship between the technical and social
components of such proposals, but because they also begin to
show how the virtuous nature of this relationship may be
realised;

�
 nor because the nature of the relationship can be drawn upon

to demonstrate how the type of collaboration inscribed into
the institutional arrangements under examination, vis-a-vis,
the visions, masterplans, renewal programmes and redevelop-
ment schemes, currently surrounding the mass retrofit propo-
sals can be constructive;
an energy efficient-low carbon zone: Baselining the urban
nergy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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�
 but rather, because they offer the prospect for the institutional
arrangement to build the type of consensus needed for the
very redevelopment schemes being designed to meet the
requirement for urban regeneration, to be environmentally
sustainable.

The model of environmental sustainability this analysis draws
upon can be traced back to Deakin et al. (2002) and Curwell et al.
(2005). The technical components of the analytical model are set
out in Deakin (2004, 2008a) and the social demographic elements
can be found in Deakin and Allwinkle (2007, 2008). In terms of
the relationship such an institutionally-grounded representation
of urban regeneration has to environmental sustainability, this
can be found in Deakin et al. (2007), Deakin (2008b, 2008c) and as
part of an ongoing debate about the development of a commu-
nity-based approach to (environmentally) sustainable urban
regeneration (Deakin, 2009).

Couched within this emerging debate on the sustainability of
urban regeneration, the specific objectives of this examination
into the mass retrofit proposal are to:
�

P
r

develop an environmental profile for the proposal based upon
the ‘‘footprint’’ set out in the masterplan and statements on
energy consumption and carbon emissions found in the
Options Appraisal;

�
 draw upon official statistical data currently available to ana-

lyse the social and demographic structure of the regeneration’s
footprint and baseline the potential there is for the mass
retrofit to transform Hackbridge into a sustainable suburb;

�

Fig. 1. Potential Energy and CO2 Reductions. Data sourced from the Energy

Options Appraisal (2008). Note: Figs. 1–8 have been constructed using data

sourced from the Energy Options Appraisal (2008) produced by Parity Projects.
use the outcomes of this social baseline analysis to review
whether the energy-saving and carbon reduction measures
can transform Hackbridge into a sustainable suburb and if this
is ‘‘achievable without burdening any residents with addi-
tional environmental cost’’.

Such an environmental profile is needed because currently neither
the masterplan, nor Options Appraisal is sufficiently grounded in
what this paper refers to as an appropriate ‘‘area-based’’, vis-a-vis,
‘‘in situ’’ analysis. The first and second objectives set for SURegen’s
involvement in the project offer the prospect of such an analysis. The
third uses the data generated from this analysis to review the socio-
demographic evidence such a baseline offers to evaluate the proposi-
tion made about the costs and benefits of the environmental profile.
Together they will establish whether the project is not just well
Fig. 2. Cost of bas

lease cite this article as: Deakin, M., et al., The mass-retrofitting
egeneration strategy, vision, masterplan and redevelopment schem
grounded, or sure-footed, but if the type of environmental sustain-
ability it champions is both fair and equitable.
5. The environmental profile

This profiling exercise sub-divides the stock of residences into
six house types and is used to calculate both the energy savings
and carbon emission reductions generated from the range of
retrofit options (see Fig. 1).

The third column of Fig. 1 illustrates the potential energy and
CO2 reductions in the event all the recommendations outlined
within the report are taken up. This shows the forecast levels of
energy consumption to be lowered by 56%, with CO2 emissions
reduced by 51%.

Figs. 2 and 3 list the cost of the works needed for the retrofit to
lower the levels of energy consumption and reduce carbon
emissions. In some cases, alternatives are provided, such as in
the proposed thickness of loft insulation. Both figures highlight
these alternatives in grey.

Fig. 2 lists basic measures assumed to be adopted by a high
proportion of households without the need for professional
assistance. These measures can be carried out immediately. The
DIY percentage listed is the envisaged capability of residents to
fulfil this requirement. Implementing such measures will cost on
average £691 per property.

Fig. 3 lists those measures which are mostly out with the
capability of households and instead require professional installation
by qualified personnel. Implementing such measures will cost on
average £10,737 per property.
ic measures.

of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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Fig. 3. Cost of more complex measures.

Fig. 4. Average cost per household.

Fig. 5. Average cost of DIY and professional measures.
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Figs. 4 and 5 shows the total cost of implementing all the
proposed measures to be £27,463,186. With an average of 73%
owner occupation the cost of implementing such measures within
this sector is £20,046,466 or £11,429 per property within the
study area.

In accordance with the terms of reference laid down for
the retrofit, the said costing are limited to those items of
expenditure incurred by households in the owner-occupied and
Please cite this article as: Deakin, M., et al., The mass-retrofitting
regeneration strategy, vision, masterplan and redevelopment schem
private-rented sector. Households in the social-rented sector are
not factored into this costing and do not to form part of the
retrofit proposal.
5.1. Hackbridge by house type

This profiling exercise goes on to identify six house types
within the boundaries of the regeneration footprint: House Type
B; House Type C; House Type F, House Type I, House Type J and
House Type L. Variations within House Type F appear to have
been based upon dwelling size rather than any significant
difference in design, so the ‘‘sub-types’’ within this group have
been aggregated for Figs. 6 and 7.

Here Hackbridge is identified as having a high proportion of
housing stock built post 1972 (39%) which are likely to have
cavity insulation already installed. Similarly, those properties
built pre-1939 (23%) are likely to have been built with solid
single skin external walls and therefore unable to receive cavity
wall insulation. The appraisal suggests that remedial works
targeted at the older housing stock will deliver the greatest
improvements, however concedes the necessary works are often
more invasive and costly. Figure 7 shows locations in Hackbridge
that are characterised by a predominant house type.
of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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6. Energy consumption and CO2 emissions by house type

Fig. 8 shows that, in general, the older house types use more
energy than the newer property types. Whilst energy consumption in
Type B dwellings is highest, Type L homes consume the least energy.
Similarly, it can be seen that the older housing stock (Type B, Type C
and Type F) have a higher rate of CO2 emission than the newer
properties. This is demonstrated in Fig. 8 by Type B (pre 1918)
dwellings, which feature the highest rates of CO2 emission and Type L
(post 2001) producing the lowest rates.

The following maps present a more detailed picture of energy
consumption across the housing types. These have been collated
using data from the appraisal to indicate energy consumption and
consequent CO2 emissions.

Figs. 9 and 10 are arranged according to the groups of similar
housing stock identified in the appraisal then coded according to their
annual consumption of energy and CO2 emissions. Fig. 9 demonstrate
pockets of high energy consumption (shown in dark grey) to the
Please cite this article as: Deakin, M., et al., The mass-retrofitting
regeneration strategy, vision, masterplan and redevelopment schem
north and again in areas to the south. Similarly, pockets of low energy
consumption can be seen across the map, in the north, where social
deprivation is highest, and in the south where it is lowest.

Fig. 10 shows the CO2 emissions detailed in the report. The
calculation of CO2 emissions has been arrived at by multiplying the
energy consumption by conversion factors 0.43/kWh of electricity
and 0.18/kWh of gas. The highest emissions (7500–8000 kg CO2 per
annum) can be found in the north of the study area.

7. The social baseline

These maps draw on data returns from the Census 2001 and
EID 2007 [adapted from data from the Office for National
Statistics available under the Open Government Licence v.1.0].
The base unit for census data release is the Output Area – a cluster
of adjacent postcode units incorporating approximately 312
residents. The base unit for the EID 2007 is the Lower Super
Output Area (LSOA): these are built from groups of 4–6 LSOAs and
of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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Fig. 7. Hackbridge by house type location – images.

Fig. 8. Average annual CO2 emissions per house type (kg).
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constrained by the wards used for the 2001 census outputs. LSOAs
incorporate approximately 1500 residents.

The outline for Hackbridge has been prepared using the Google
‘‘My Maps’’ function [Fig. 11]. A second map has subsequently been
prepared showing the outlines of the LSOAs spanning Hackbridge
(identified using ONS Boundary Viewer and as shown in Fig. 12). The
map of the study area has been superimposed upon the map of the
LSOAs to confirm appropriate coverage (Fig. 13).

8. Classification of social groups

The standard measures of social deprivation in England are the
English Indices of Deprivation (EID), produced by the Government
Please cite this article as: Deakin, M., et al., The mass-retrofitting
regeneration strategy, vision, masterplan and redevelopment schem
and compiled in 2007 (Noble et al., 2007). These provide a ranking
system whereby small geographical units, known as Lower Super
Output Areas (LSOAs), are rated against 37 indicators and then
ranked in relation to one another. LSOAs are home to approxi-
mately 1500 people: there are a total of 32,482 LSOAs in England.
As the LSOAs are ranked comparatively, rank 1 indicates the most
deprived LSOA in England and rank 32,482 the least deprived in
England.

The Lower Super Output Areas within the Hackbridge study
area (outlined in black), have been numbered from 1 to 5 and are
shown in Fig. 14.

As Fig. 15 illustrates, Hackbridge is home to a large population
who rank in the 50% least deprived in England. For the purposes of
this report, each LSOA has been labelled from 1 to 5: areas within
the 50% least deprived in England are labelled 2 and 5. However,
Hackbridge is also home to a population amongst the 25% most

deprived in England – in the area labelled 1 – with an overall
ranking of 6768 (where 1 is the most deprived and 32,482 is the
least). A second LSOA is ranked at the 25% mark; this is the small
area labelled 3. However, as Fig. 14 indicates, care must be taken
when interpreting data returns for Area 3 as only half of the
surface area is included within the Hackbridge Study Area
(shaded). In total, three LSOAs, with an approximate combined
population of 4500, are home to people within the 50% most
deprived in England.

In order to better understand these figures, it is important to
consider each of the areas covered by the Indices in turn. The
Indices of Deprivation 2007 were calculated across 7 domains:
Income; Employment; Health and Disability; Education, Skills and
Training; Barriers to Housing and Services; Living Environment
and Crime.
of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019

dx.doi.org/10.1016/j.enpol.2012.02.019


M. Deakin et al. / Energy Policy ] (]]]]) ]]]–]]]8
9. Deprivation across the domains

Fig. 16 demonstrates deprivation ranking in the five LSOAs
within the study area. These are labelled 1–5 as shown in Fig. 15.
Findings from each domain are as follows:
�

Fig
Sou

P
r

the Income domain is designed to identify the proportions of a
population experiencing income deprivation, with particular
attention to those reliant upon various means-tested benefits.
None of the LSOAs within the case study area fall within the
10% most income-deprived in England; however, two of
Hackbridge’s LSOAs are ranked within the 20% most deprived
(Areas 1 and 3) and one is ranked within the 30% most
deprived (Area 4). The actual score given to each LSOA
represents the area’s income deprivation rate. This means that
in Area 1, 32% of residents can be described as income-
deprived. To the west, in Area 3, 30% of residents can be
described as income deprived. By contrast, in Area 5 to the
south of Hackbridge station, only 9% of residents are income-
deprived.

�
 the EID 2007 conceptualises employment deprivation as ‘‘the

involuntary exclusion of the working-age population from the
world of work’’. The highest rate of employment deprivation in
Hackbridge is 15%, seen in Area 1. This is in the 30% most
deprived areas in England. By contrast, the area immediately
south of this LSOA (Area 2) has an employment deprivation
rate of 5%; amongst the 20% least deprived in England.

�
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the Health and Disability domain measures morbidity, dis-
ability and premature mortality in each given area. Area 1 is
the most health-deprived, ranking within the 33% most
deprived in England. Area 4 ranks within the 28% least
health-deprived in England.
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. 9. Energy consumption by house type (kWh p/a).

rce: Energy Options appraisal (2008).
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�
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the Barriers to Housing and Services domain is calculated over
two sub-domains: geographical barriers and so-called ‘‘wider’’
barriers, which includes issues relating to the affordability of
local housing. Area 3 is the most deprived within the study
area and is within the 22% most deprived in England.

�
 the Education, Skills and Training deprivation domain measures

deprivation in educational attainment amongst children, young
people and the working age population. Area 1 ranks at 21% most
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Fig. 10. CO2 emissions by house type (kg p/a).

Fig. 11. Hackbridge study area.
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Fig. 12. Hackbridge by LSOA.

Fig. 13. Hackbridge by LSOA and study area.

Fig. 14. Hackbridge sub-sections by number.

Fig. 15. The overall deprivation ranking (where 100% is the least deprived in

England).
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P
re
deprived in England; its high ranking owing to the low rate of
young people entering Higher Education each year. Area 3 ranks
at 25%; again largely due to its low HE progression rate.

�
 the Crime domain measures the rate of recorded crime for

4 major volume crime types: burglary, theft, criminal damage
and violence. The EID 2007 proposes that this domain represents
‘‘the risk of personal and material victimisation at a small area
level’’. In this domain, Area 3 is ranked within the 36% most
deprived and Area 1 within the 41% most crime deprived. Area
5 ranks in the 20% least deprived in England, in terms of crime.
5 Census output is Crown copyright and is reproduced with the permission of
�

the Controller of HMSO and the Queen’s Printer for Scotland.
the Living Environment domain is, in fact, calculated over two
sub-domains: indoors and outdoors. Indoors, the domain
lease cite this article as: Deakin, M., et al., The mass-retrofitting
generation strategy, vision, masterplan and redevelopment schem
identifies deprivation by measuring housing in poor condition
and houses without central heating. Outdoors, air quality is
measured across several parameters and the number of road
traffic accidents involving injury to pedestrians and cyclists is
incorporated. In terms of Living Environment deprivation, both
Areas, 2 & 3 rank within the 24% most deprived in England.

From these measures a pattern can be seen emerging in the
area’s EID overall rankings: two pockets of relative deprivation to
the north and west of Hackbridge, with relative prosperity to the
south of the study area. These measures of deprivation are, in
turn, compounded by the health, housing, education, crime and
living environment rankings.
9.1. Structure of tenure within the housing market

Fig. 17 illustrates the structure of housing tenure within the
study area using data from the 2001 Census5. As the data returns
of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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Fig. 16. Multiple deprivation ranking (where a ranking of 32,482 is the least deprived in England).
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in this instance were at Output Area level6 (the smallest unit of
spatial analysis) it is possible to include a 6th area: a section of
127 households. The data returns (at Output Area level) have been
shown within the Lower Super Output Areas (numbered 1–5) for
the purposes of clarity. As the Figure shows, owner-occupation in
Hackbridge is above the English average of 68.72% in all but one
area. Social rented accommodation is below the average of 19.26%
in all areas, and privately rented accommodation exceeds the
average figure of 8.80% in all areas but one.

9.2. An area-based analysis

The following relates the socio-demographic data to the envir-
onmental profile. This is achieved by way of an area-based analysis,
linking levels of energy consumption and carbon emissions to the
structure of tenure and the connection this has to the housing
market. As an area-based analysis, this assessment of consumption
and emissions by structure of tenure draws upon data profiled from
LSOA’s 1 to 5. The reasons for focusing attention on these areas are:
�

P
r

LSOAs 1 and 5 provide measures of the most and least deprived
areas within the urban regeneration footprint. Here, Area 1 is the
most deprived with a ranking within the 21% most deprived areas
in England, whereas Area 5 has a much lower ranking within the
29% least deprived;

�

Fig. 17. Housing Tenure in Hackbridge Source: 2001 Census: Standard Area

Statistics (England and Wales).
while roughly similar in terms of building type, age, and levels of
consumption and emissions, the social-rented sector is prevalent
in Area 1, whereas in Area 5 the owner-occupied and private-
rented sector are the main sectors of the housing market;

�
 such an area-based analysis provides evidence to suggest

which type of tenure consumes the least or most amount of
energy and relationship this, in turn, has to the levels of
emissions within the housing market.

Notes on Figs. 18 and 19:
1.
 ‘‘Type’’ refers to the housing model applied in the Energy
Options Appraisal [see Fig. 7: Hackbridge by House Type].
2.
 ‘‘Age’’ refers to the approximate year of build, as designated in
the Energy Options Appraisal.
3.
 ‘‘HA’’ refers to the designated localities of similar housing
stock in the Hackbridge Study Area, as detailed in the Energy
Options Appraisal. Twenty areas of similar housing stock were
identified and are used here to show the different housing
stock within the lowest-ranking Lower Super Output Area (EID
2007) and the highest-ranking LSOA.
4.
 Energy and CO2 data has been taken from the Energy Options
Appraisal.
6 2001 Census, Output Area Boundaries. Crown copyright 2003.

lease cite this article as: Deakin, M., et al., The mass-retrofitting
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5.
 ‘‘Tenure’’ data has been taken from the Census 2001 at Output
Area level. The HA (areas of similar housing) are smaller than
Output Areas therefore exact counts for each area of housing
cannot be provided. The percentages shown represent a best-
fit analysis at Output Area level.

Fig. 18 illustrates the relationship between the building type and
age of construction by Housing Area (HA) 1, 2 and 3, levels of energy
consumption and carbon emissions for the same, split across the
structure of tenure. As this illustrates, HA 2 is predominantly social-
rented in terms of tenure type and has an energy consumption rate of
19,248 (kW h/p.a.), 2113 (kW h/p.a.) or 11% below the overall average
for the owner-occupied, private-rented and social rented sectors of
the housing market in LSOA 1. Fig. 19 goes on to illustrate the same
relationships for HAs 18, 19 and 20 in LSOA 5. Here the structure of
tenure is predominantly owner-occupied and private-rented and the
average energy consumption is 21,926 (kWh p.a.), 565 (kWh p.a.), or
3% higher than the average for LSOA 1.

Fig. 20 illustrates that LSOA 1(HAs 1, 2 and 3), located within
the 21% most deprived in England ,has the lowest levels of energy
consumption and LSOA 5, situated within the 29% least deprived
in England (HAs 18,19 and 20) the highest. Fig. 21 also illustrates
of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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Fig. 18. Profile of housing, energy consumption and tenure within the most deprived area of Hackbridge (LSOA 1).

Fig. 19. Profile of housing, energy consumption and tenure within the least deprived area of Hackbridge (LSOA 5).

Fig. 20. The relationship between deprivation and energy consumption in LSOA

1 and LSOA 5. Note: The diagram illustrates deprivation and energy consumption

values for LSOA 1 and LSOA 5 only. It is not intended to suggest a linear

relationship between deprivation and energy consumption.
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the levels of energy consumption within the 21% most and 29%
least deprived LSOAs (1 and 5, respectively) and shows how they
are split across the social-rented, owner-occupied and private
rented sectors. Within the social-rented sector of LSOA 1 (HA 2), it
illustrates the average level of consumption to be 19,248, whereas
in LSOA 5 (HA 18, 19 and 20) this is shown to be 21,926, or 14%
higher for the owner occupied and private rented tenures.

As the CO2 emission levels are similar for both LSOAs 1 and 5
(HAs 1, 2, 3 and 18, 19 and 20), they are not seen as warranting
such an area-based analysis.7
7 The Energy Options Appraisal presents CO2 emission data based upon

conversion factors for both electricity and gas (combined as ‘‘total energy

consumption’’). The report does not include information on the electricity and

gas consumption rates used in calculating total energy consumption and emis-

sions of CO2.
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10. Reflections on the examination

Reflecting on the terminology deployed by Ravetz (2008: p.
4482) and found in the introduction to this paper, it is evident the
Hackbridge project offers a particularly good example of a
response to the ‘‘perceived need for more integrated and active

institutional arrangements towards the strategic management of the

housing stock’’. For, as an exercise in realising the potential of
mass retrofits, it is to be commended for the reason it provides a
good example of how to progress beyond the state-of-the-art, be
strategic, visionary and masterful in planning a programme of
renewal whose redevelopment is not predicated on demolition
and new build, but adaptation and renovation of an existing use.
That is, based upon relatively small-scale, low cost adaptations of
existing buildings whose value lies in the capacity such modifica-
tions have to lower energy consumption and reduce levels of
carbon emission. The Energy Options Appraisal also produced
from this exercise should be commended, if only for the reason
this report offers the evidence base to underpin such actions and
support them as viable implementation strategies.

The fact this project has now started to integrate the energy
consumption and carbon emissions generated from the commer-
cial and industrial sectors of the property market, also serves to
highlight the progressive nature of the renewal programme and
redevelopment scheme it advances. Not least because in cutting
across these sectors, it no longer restricts itself to the adaptation
and continued use of the existing housing stock, but also covers
the energy consumption and carbon emissions of the new build
components of the commercial and industrial property market
covered by the regeneration strategy. As embodiments of One
Planet Living Principles and the Sustainable Suburb Charter, the
institutional arrangements between Sutton Council, BioRegional,
Parity Projects and other organisations emerging from the Hack-
bridge project, are also commendable, not only for the reason
they assemble the resources to programme this renewal and
redevelopment, but because they also piece together the means to
implement it.

Saying this, the underlying issue which this paper has with the
Hackbridge project relates to the environmental profile the mass-
retrofit proposal advances. This is found wanting because the
appraisal is not clear as to whether the benefits generated from
of an energy efficient-low carbon zone: Baselining the urban
e. Energy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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Fig. 21. The relationship between deprivation and energy consumption in the

social and owner occupier (including private rental) sectors. Note: The diagram

illustrates deprivation and energy consumption values for LSOA 1 and LSOA

5 only. It is not intended to suggest a linear relationship between deprivation and

energy consumption.
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the forecast rates of energy consumption and levels of carbon
emissions, will be spread equally amongst all residents. The
reason for this – the paper suggests – is simple: it is because, in
order to clarify the distribution of benefits generated, it is
necessary for the institutional arrangement supporting the regen-
eration i.e., the London Borough of Sutton, BioRegional and
members of the community who have signed up to the Charter,
to first of all ‘‘baseline’’ the social-demographic composition of
Hackbridge. Then, draw upon the results of this analysis as the
means to assess whether this ‘‘innovative’’ environment has the
capacity to carry the energy consumption and carbon emissions
targets the ‘‘mixed use redevelopment scheme’’ sets for the
transformation of Hackbridge into a sustainable suburb.

Defining the terms of reference and specific objectives of
SURegen’s involvement in the Hackbridge project, the paper has
also gone some way to overcome the methodological challenges
which the question that surrounds the distribution of benefits
poses. This has been achieved by:
�

P
r

assembling the footprint forming the boundary of the project’s
environmental profile;

�
 mapping the footprint by building type, age and number of

residential units;

�
 analysing the footprint’s:

J energy consumption and carbon emissions by building type
and age;

J energy-saving and carbon reduction measures by building
type and age;

J their consumption, emissions, savings and reduction mea-
sures, by location within the boundary of the environmen-
tal profile;
lea
ege
�
 evaluating the cost of implementing the measures proposed in
the Energy Options Appraisal.

This has established that housing built pre-1918 on average
consumes 56% more energy and emits 41% more CO2 than houses
built post-2001. This establishes the older housing stock is the
worst performer in terms of energy consumption and such
housing is also the most costly to improve. House Type B,
identified as the oldest of the 6 house types and subsequently
se cite this article as: Deakin, M., et al., The mass-retrofitting
neration strategy, vision, masterplan and redevelopment schem
the worst performer, makes up less than 20% of the housing stock.
Indeed, the same calculation shows that a high proportion of the
stock within the regeneration footprint comprises house types
which can be considered relatively new. Indeed as much as 39% of
the housing stock was only built post-1970 and already contains
many of the measures proposed, so will therefore, only make a
marginal contribution toward the transformation of Hackbridge
into a sustainable suburb.

The socio-demographic baseline of this study area has, in turn,
been compiled using data from the English Indices of Deprivation,
2007 and 2001 Census. The results of this analysis have been
aggregated at Lower Super Output Area level and the overall
ranking of these areas shows a mix of relatively deprived and
prosperous residents. Two of these areas, home to approximately
3042 people, are ranked within the 25% most deprived in England.
By contrast, another two LSOAs, home to approximately 3271
people, are ranked within the 40% least deprived in England. One
LSOA is also ranked within the 30% least deprived.

In expanding this social-demographic baseline to include data
on building type, age, levels of consumption and emissions across
the structure of tenure within the housing market, it has been
possible for the analysis to cross reference the rate of energy
consumption and level of carbon emissions within these areas to
the structure of tenure.

The value of such socio-demographic analysis lies in the
opportunity it offers the masterplan, programme of renewal and
redevelopment scheme to:
�

of
e. E
provide an area-based analysis of the urban regeneration’s
mass retrofit proposal that is location-specific in terms of the
environmental profile which it builds;

�
 get beyond the tendency for the environmental profiles con-

structed by such reports to take on a purely technical nature;

�
 overcome the methodological challenges that such exercises

pose by supplementing such technical analyses with the
social-demographic information able to integrate data pre-
viously overlooked;

�
 use the aforesaid as a means to take a fresh look at the retrofit

through an analysis that is not overly reliant upon the
technical efficiencies of the consumption and emission
targets supporting the environmental profile, but social equity
underlying the structure of tenure which the housing market
is based upon.

Together these analyses offer critical insights into the distribu-
tional assumptions underlying the mass retrofit and supporting the
transformation of Hackbridge into a sustainable suburb. In particular,
those about the degree to which the project’s alignment of both their
social and technical components provide a baseline as much equitable

as efficient. That is, as much equitable as efficient and based on a
structure of tenure within the housing market which is sufficiently
balanced for the environmental profiles this develops to support the
transformation of Hackbridge.
11. Conclusions

As the literature review has gone some way to establish, while
policy analysis over the past decade has done much to highlight
the potential contribution mass retrofits in the housing sector can
make to reduce the rates of energy consumption and levels of
carbon emissions, they also serve to illustrate how little is
currently known about the institutional arrangements towns
and cities are currently putting in place as integrated solutions
to the problems climate change pose.
an energy efficient-low carbon zone: Baselining the urban
nergy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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This suggests the literature currently available on mass retro-
fits is selective, either because it focuses exclusively on the
demolition and new build components of renewal, or for the
reason the material currently available on the incremental adap-
tation, renovation and reuse of the existing stock, concentrates on
reductions in energy consumption and not carbon emissions.
Even the most recent literature available on attempts made to
go ‘‘beyond incremental adaptation, renovation and reuse’’, have
been found lacking in the sense they too only manage to make the
case for the ‘‘greater potential’’ such energy efficiency measures
have to ‘‘lower carbon emissions by 30%’’.

The mass retrofit proposal examined in this paper has sought
to bridge this gap by drawing upon the research undertaken
for the EPSRC-sponsored SURegen project and desktop exercises
carried out to examine the institutional arrangements of
mass retrofits within the residential sector of the property
market. In particular, those demonstrating the capacity to not
only make the case for mass retrofits, but also realise the potential
which the housing sector has to reduce rates of energy consump-
tion and levels of carbon emissions in line with the standards of
environmental sustainability which are laid down by the UK
Government.

The institutional arrangement which has been chosen to
demonstrate the strategic value of mass retrofits in the housing
sector is that known as the Hackbridge project. It has been chosen
because it offers a particularly good example of a response that
has been made by a London Borough to move beyond the state-
of-the-art and underpin their vision of urban regeneration with a
masterplan itself capable of supporting a programme of renewal
and redevelopment by way and through the adaptation and
renovation of property within an existing use.

This highlights the proposals to improve the energy efficiency
and carbon emissions of existing housing stock and thereby ‘‘y
make Hackbridge a more sustainable place to live.’’ Similarly, the
Hackbridge Charter lists a key objective of this proposal as to
achieve: ‘‘ythe maximum possible energy efficiency for all house-

holdsy through the provision of appropriate locally generated

renewable sources, retrofitting and other measures, using both

promotion and direct works such as insulation for the housing stock.’’

The Core Planning Strategy for Sutton also specifies that: ‘‘y the

renewal of the fabric of the area [will be brought about] through

environmentally innovative mixed-use redevelopment schemes.’’

This baseline analysis has, however, thrown light on a number
of problems associated with the retrofit proposal. These may be
summarised as follows:
�

P
re
housing built pre-1918 on average consumes 56% more energy
and emits 41% more CO2 than houses built post-2001;

�
 the older housing stock is the worst performer in terms of

energy efficiency; the most laborious and costly to improve;

�
 within the regeneration footprint, this type of housing makes

up less than 20% of the housing stock. Nearly 40% of the
housing stock having been built post-1970 is already benefit-
ting from many of the measures proposed to save energy and
reduce carbon emissions;

�
 almost one third of Hackbridge residents live in areas which

rank within the top 25% most income-deprived in England,
renting their homes from the Local Authority, Registered Social
Landlords, Housing Associations or the private-rented sector.
Homes in the social-rented sector that have been shown to
consume less energy and to emit less CO2 than other housing
types of a similar age in Hackbridge. Indeed, using the
Government’s Standard Assessment Procedure for the energy
rating of dwellings (SAP), the local authority housing in
question is shown to out-perform the national average ratings
across all dwelling types.
lease cite this article as: Deakin, M., et al., The mass-retrofitting
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Given that the current policy on the retrofit excludes the
social-rented sector, the assumptions made about how such a
flagship ‘‘low carbon-zone’’ can be developed at no additional
environmental costs to residents prompts a number of questions.
This is because in its current form the commitment to the mass
retrofit may be seen as divisive in terms of the actions it lays down
for improving the energy efficiency and carbon footprint of the
housing market. The reasons for this being:
�

of
e. E
the most income- and employment-deprived residents live in
social rented accommodation which already exceeds national
standards in terms of energy performance;

�
 the least deprived members of the community tend to secure

their accommodation from either the owner-occupier, or
private-rented sectors of the older, less energy efficient and
the highest carbon-emitting dwellings;

�
 while the former are excluded from any benefits the retrofit

may generate in terms of energy savings and carbon reduc-
tion, the latter are targeted, not only because they are the
worst offenders (as occupants of the older stock), but for
the reason that occupants of newer owner-occupied and
private rented housing are also some of the least ‘‘worst
offenders’’.

This becomes particularly clear if we summarise the potential
benefits of the energy efficiency and low carbon emissions
associated with the Hackbridge project. For with the existing
proposal, housing situated within the social rented sector shall be
excluded from the retrofit and remain with an energy efficiency
and carbon emission rating of 75% (Band C rating). While under
the retrofit proposals covering the owner-occupied and private
rented sectors of the housing market, the 50% improvements in
energy efficiency and carbon emissions for this sector are not only
forecast to improve their standing from Band E to C, respectively
(69–80%), but holdout the prospect of meeting the targets set
under the UK’s Climate Change Act for 2020.

This tends to leave the occupants of the social-rented sector
in the same situation they were in before the Climate Change
Act 2008 came into effect. For while improving the overall
standing of the owner-occupied and private-rented sector, this
sector of the housing market is likely to be left in a situation
whereby the mass retrofit measures introduced under the
auspices of the Hackbridge project, end up leaving the most
income-deprived groups in a somewhat precarious situation. That
is, with the status of currently being the best in their class (for
rates of energy performance and levels of carbon emissions,
respectively), but stuck in a situation which is tantamount to
‘‘fuel poverty’’.

This also suggests that using the structure of tenure to draw a
clear line between what sectors of the housing stock are eligible
to participate in the benefits of mass retrofit projects is inap-
propriate, not only on the grounds their programmes of renewal
are divisive and socially inequitable, but for the technical ineffi-
ciencies which redevelopment schemes of this kind also generate.
For, in their current form, the measures adopted to champion the
virtues of environmental sustainability fail to adequately demon-
strate where retrofits can best perform as energy efficient, low
carbon zones. That is where they can best perform as energy

efficient, low carbon zones and which in both technical and social

terms, are equally capable of being administered at no extra
environmental cost to the very communities their emerging
institutional arrangements are designed to serve.

This clearly demonstrates the structure of tenure does not
offer an appropriate means to baseline mass retrofits associated
with the regeneration strategies, visions and masterplans under
an energy efficient-low carbon zone: Baselining the urban
nergy Policy (2012), doi:10.1016/j.enpol.2012.02.019
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consideration, as it is not only divisive, but out of balance with
the demands transformational actions of this kind place on
communities to deliver energy efficient, low carbon zones at no
extra environmental cost. For the findings drawn from this case
study tend to suggest that it is not tenure which should be used as
the basis for the retrofit, but the type, age, rates of energy
consumption and levels of carbon emissions themselves. For in
terms of the measures currently being drawn upon to transform
Hackbridge into a sustainable suburb and champion environmen-
tal sustainability, such a basis would:
�

P
r

be more inclusive, capable of cutting across the structure of
tenure and integrating the housing market based on levels of
energy consumption and carbon emissions. That is, capable of
not only realising the potential the owner-occupied and
private-rented sectors have to increase levels of performance
from Bands B to C, but the possibility there is to do likewise
and draw upon this to shift the ratings of the housing stock

within the socially-rented sector from a C to B Rating and use this

as a means to begin addressing the 80% post-2020 targets;
�
 treat all social groups – the most and least deprived – equally
and in terms of the potential each type of tenure offers any
retrofit proposal to save energy and reduce carbon emissions;

�
 allow the retrofit to prioritise those types of housing, age groups

and tenures with the greatest potential to be both socially
equitable and technically efficient in meeting such targets;

�
 focus attention on the worst offenders and maximise the

environmental benefits such energy efficient, low carbon zones
offer society without either excluding the strongest upholders of
such standards from the exercise altogether, or running the
associated risk of downloading the cost of any such actions onto
the weakest and most vulnerable groups, least able to afford them.
Those who simply cannot afford not to be included in such
actions: not only because of the contradictions this exposes in
the programmes of renewal and redevelopment schemes that
currently support mass retrofit proposals of this kind, but for the
reason such exclusions also tend to bring the status of the
masterplans and visions of urban regeneration into doubt.

Given it is proposed that energy consumption and carbon emis-
sions should be core to the masterplan, it is particularly important for
the institutional arrangements which are being assembled to under-
pin the redevelopment programme, should in turn support any such
transformation of Hackbridge into a sustainable suburb. This is
because without such a solid foundation, the Principles of One Planet
Living that underpin the Charter for a Sustainable Suburb, may not be
strong enough to maintain the level of support which the community
needs to stand firm on such matters.
lease cite this article as: Deakin, M., et al., The mass-retrofitting
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