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Abstract  

Over a quarter of all UK energy is used within the housing stock, while carbon 

emissions from all sectors of the economy are required to be reduced by 80% by 

2050. There is increasing recognition that eco-renovation of the existing housing 

stock will be vital, but many questions about achieving this remain. This paper 

focuses on the time dimensions of eco-renovation of housing.  

 

Firstly, various current definitions of eco-renovation are outlined and compared. 

Then, two distinct types of eco-renovation, which differ primarily in their time profile, 

are discussed. Eco-renovation activity is considered within the context of other 

housing-related time scales, including: frequency and timing of repairs and home 

improvements; the life time of energy efficiency measures; and patterns of home 

ownership. The characteristics, advantages and disadvantages of an „over-time‟ 

approach to eco-renovation are contrasted with the „one-off‟ approach. Amendments 

to the current definitions of eco-renovation are proposed, linking the definition of eco-

renovation more closely with an over-time approach and explicitly integrating the role 

of occupants. Specific topics which require additional research are identified. In 

conclusion, preliminary research suggests that „over-time‟ eco-renovation could 



2 

 

make a significant contribution to national carbon savings targets, if appropriate 

measurement and evaluation tools were in place. 

 

Introduction 

Eco-renovation of the existing UK housing stock is increasingly being recognised as 

a vital part of the national effort to reduce carbon emissions from all sectors of the 

economy by 80% by 2050. However, while there are some very impressive case 

study examples, at present very little eco-renovation is undertaken in either the 

social or private housing markets. There is considerable concern about the amount 

of eco-renovation which needs to be undertaken in the coming decades, with many 

hundreds of thousands of eco-renovations needing to be completed per year 

between now and 2050. Plotting a course from the current situation to the desired 

end point by 2050 is far from easy, with many technical, economic, policy, social and 

political difficulties to be negotiated.  

 

Over recent decades, the UK housing stock has improved its thermal characteristics 

and increased the efficiency with which heat sources and electricity are used. 

Windows have been double-glazed, lofts insulated, cavity walls filled and old gas 

boilers replaced with more efficient versions. However, there is still plenty of 

untapped energy efficient potential, even for measures such as loft and cavity wall 

insulation which pay back their (usually subsidised) cost over a short time span 

(Utley and Shorrock 2008). Shorrock (2011) used historical UK data to look at the 

rate of uptake of a number of energy efficiency measures. He concluded that without 

some form of compulsion on the householder, current policies cannot achieve eco-
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renovation of the housing stock by 2050 – the time scales for high rates of non-

compulsory adoption of energy efficient technologies are too long. While government 

policy is currently focussing on incentives for householders, rather than mandatory 

measures, regulatory improvement standards for the private rented sector will be 

introduced (House of Commons, 2011). Future mandatory schemes for all property 

owners are being explored by a number of researchers (e.g. Fawcett and Boardman 

2009), but such policy is unlikely to be pursued in the absence of a detailed 

understanding of how large-scale eco-renovation can come about. 

 

This paper uses the lens of time to examine how eco-renovation might be integrated 

into other process and practices in housing. By examining the various time scales 

which currently interact with housing and people – such as the replacement cycle for 

building elements, the frequency of buying and selling homes, and the frequency and 

timing of investments in conventional renovation –insights into the challenges and 

opportunities for eco-renovation should emerge. In addition, the potential advantages 

and disadvantages of eco-renovation which occurs over an extended period of time 

will be investigated.  

 

Firstly, the definition of eco-renovation is discussed, using a number of current 

examples. Then two different models of eco-renovation are outlined, with the focus 

on their different time profiles.  The time scales of changes to homes and energy 

efficiency / carbon saving measures are presented, and contrasted with average 

periods of home ownership and the frequency of repair, maintenance and 

improvement. The importance of people in determining energy use is acknowledged. 
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Finally, these various threads are brought together to discuss what it reveals about 

the potential for success of different models of eco-renovation. 

 

What is eco-renovation of housing? 

There is no universally agreed definition of what constitutes eco-renovation of 

housing, either in terms of the measures which should be installed, the targets to be 

reached or even the words which are used. The language used in this field is varied 

and evolving. The words „refurbishment‟, „retrofit‟ and „renovation‟ are generally used 

interchangeably in the literature and by organisations involved in reducing the energy 

use and carbon emissions of the existing housing stock, despite these words having 

somewhat different dictionary definitions1. Some organisations and projects have 

developed their own phrases or neologisms to describe the activity they are 

concerned with, e.g. „low carbon refits‟ (Retrofit for the Future 2011), „eco-upgrade‟ 

(CLG and DECC 2010), „ecovation‟ (http://ecovation.org.uk). The fluidity and non-

standardisation of language primarily reflects the fact that this activity is early in its 

development, rather than necessarily indicating a significant difference of meaning. 

For this paper, the term „eco-renovation‟ is used to cover all activities which aim to 

substantially reduce energy use and carbon emissions in the existing housing stock. 

                                            
1 Refurbish: to furbish again; renovate; brighten (dictionary.com); Renovate: 1. to restore to good 

condition; make new or as if new again; repair. 2. to reinvigorate; refresh; revive (dictionary.com); to 

repair and improve something, especially a building (http://dictionary.cambridge.org); Retrofit: to 

install, fit,  or adapt (a device or system) for use with something older: to retrofit solar heating to a 

poorly insulated house. (dictionary.com) 

 

http://dictionary.reference.com/browse/fit
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The definition of „substantially‟ is discussed in the following paragraphs. There are 

other environmental and sustainability issues linked to the renovation of housing, 

e.g. materials use, water use, embodied energy and waste management (Bernier 

2010), but these are not within the scope of this paper. 

 

Eco-renovation is currently variously defined using different metrics, although in 

many contexts a clear definition is missing. For some purposes, programmes and 

projects, specific definitions of eco-renovation (under various names) have been 

developed. Examples include: 

 

Retrofit for the future (UK innovation project): This project aims to deliver 

tens of low carbon refits of low-rise social housing. Performance targets for 

the programme are based on an 80% reduction in CO2 from an average 1990 

baseline for an 80m2 semi-detached house of 97 kg CO2/m2.yr. This 

translates to a CO2 target of 17 kg/m2.yr, and a primary energy target of 115 

kWh/m2.yr. There is no specific target for space heating energy use, but if the 

above targets are met, space heating requirements should necessarily be low 

(i.e. below 40kWh/m2.yr) (Retrofit for the Future 2011) 

Passivhaus refurbishment standard (EnerPHit) (international building 

standard): This voluntary standard requires a heating demand below 

25kWh/m2 a year while the permissable airtightness will be one air change an 

hour (PHI 2011). 

Old Homes Superhomes (UK voluntary network): This network comprises 

„old dwellings which have undergone an energy-efficiency retrofit‟, specifically 
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homes which have reduced their carbon emissions by at least 60%, compared 

with emissions pre-renovation. (Old Homes Superhomes 2011) 

Warm Homes, Greener Homes (UK Government policy paper): “By an eco-

upgrade we mean the installation of a set of measures that goes significantly 

beyond basic insulation to include the installation of smart meters and either 

solid wall insulation or, alternatively, the installation of loft and cavity wall 

insulation alongside a form of renewable energy generation.” (CLG & DECC 

2010:14) 

Renovate Europe (European industry-led campaign): This campaign, which 

targets all buildings, uses the phrase „deep renovation‟. “Whenever a building 

renovation takes place, all available energy saving technologies must be 

incorporated. This deep renovation can achieve a reduction in consumption of 

between 60% and 90%, for the majority of Europe‟s buildings.” (Renovate 

Europe 2011) 

 

Each of these projects / programmes uses a different metric to define eco-

renovation, so they are not exactly comparable. Of the first three, which focus just on 

housing and use numerical targets, EnerPHit is the most demanding, followed by 

Retrofit for the Future (RFF), and then Old Homes Superhomes.  

 

Apart from the differences in standards and definitions, there are two other 

interesting points to note. Firstly, all of these definitions of eco-renovation are end-

point definitions. They could not be claimed part-way through a process of eco-

renovation. The question of whether a different type of definition could be useful is 
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considered later in the paper. Secondly, the influence of people on building energy 

use is implicitly excluded in most of the definitions. Compliance with the Passivhaus 

and Old Homes Superhomes energy / carbon standard is tested by using building 

energy models, which assume standard patterns of energy service demand. Warm 

Homes, Green Homes and Renovate Europe are explicitly focused on technologies. 

RFF also uses models to assess energy savings, but the modelled energy savings 

are also going to be compared with actual performance, based on monitored energy 

use. This will enable a better understanding of both the built standard, and the 

influence of the occupants on energy use.  While for many purposes setting 

standards for building performance may be the right approach to defining eco-

renovation, it does exclude the occupant‟s influence on building energy use 

(discussed later in the paper).  

 

For the purpose of this paper, eco-renovation refers to activity which aims to achieve 

carbon reductions of at least 60% compared with pre-renovation emissions.  

 

Different models of eco-renovation 

Eco-renovation is currently a very small niche within the repair, maintenance and 

improvement market. There is wide-spread agreement that it needs to become a 

mass-market activity, but less understanding of how this is likely to come about. 

Presently, there are two contrasting „models‟ of how eco-renovation will be 

undertaken, which differ primarily in their time dimension. The first, more popular, 

model assumes a one-off renovation which substantially reduces energy use and 
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carbon emissions at a single point in time. This model underpins the UK 

government‟s vision for its new „Green Deal‟ policy: 

“I want the Green Deal to provide one-off refits that will get our homes ready 

for 2050.” (Huhne 2011) 

 

In his delivered speech (but not in the written version) Chris Huhne MP, Secretary of 

State for Energy and Climate Change, said  

“This [Green Deal] should be the last intervention needed in a property”.  

In other words, that eco-renovation will be complete after the measures funded by 

Green Deal (which makes finance available up to £10,000) are installed. 

 

The alternative model is of work which is carried out over a longer time, piece-by-

piece, as the opportunities arise, with the aim of achieving high levels of energy and 

carbon savings. At the same conference, Russell Smith of Parity Projects outlined 

this very different vision of home eco-renovation. He proposed that work on a house 

would be done over a number of years, that it would be a „journey‟, guided by a 

comprehensive analysis in advance of what could be done in the house, at what 

cost, in what order and in what combinations (Smith 2011).  

 

These contrasting models are sometimes referred to as „whole house‟ or 

„comprehensive‟ and „room-by-room‟ refurbishments, but in this paper they are 

instead referred to as „one-off‟ and „over time‟, to emphasise and explore the 

importance of the time dimension in the process (Figure 1).  
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Figure 1: Different models of eco-renovation 

 

Both these models of undertaking eco-renovation occur in real life. Data show eco-

renovations achieving at least 60% carbon reductions have been carried out in both 

ways by owner occupiers, with more being undertaken as one-off projects (based on 

analysis of the Old Homes Superhomes database (Old Homes Superhomes 2011)). 

Publicised examples of eco-renovation in social housing, tend to be of the one-off 

variety (e.g. Radian 2010). The Retrofit for the Future programme is funding one-off 

eco-renovations. At the moment, those few individuals and organisations 

undertaking eco-renovation tend to favour the one-off model. However, there has 

been no research into why this model has been preferred, and neither is it 

necessarily the case that it should be the one promoted by policy for mass eco-

renovation. 

 

The different models have varying implications for home owners and landlords in 

terms of financing and disruption, with both being less concentrated in the over-time 

model. Estimated costs of eco-renovation vary. Jenkins (2010) quotes a range of 

time time 
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figures from three different studies; from £7,000 to £31,900 to achieve carbon 

savings of up to 60% (of five different results, £7,000 was considerably lower than 

the next lowest cost of £20,000). The studies varied in their methodologies and the 

types of properties modelled. In the Retrofit for the Future programme, each 

innovative eco-renovation has been funded to the tune of £142,000, to achieve 80% 

carbon reductions. Over whatever time scale it is undertaken, eco-renovation usually 

involves significant investment.  

 

The one-off and over time models may also lead to a difference in the way the work 

is undertaken, particularly with regard to whether an „integrating‟ function or 

profession supervises the work. The idea of an „integrating‟ profession being 

required in order to successfully manage eco-renovation work was first raised by 

(WBCSD 2009), has been further explored by Killip (2011) and is the subject of a 

current research programme which the author is involved with. If an eco-renovation 

is undertaken over time, it seems more likely that existing professionals / 

tradespeople will be responsible for their own work (because there is no need to co-

ordinate the work of different trades), whether that be installing solid wall insulation 

or a solar water heater. The lack of a professional with overall responsibility for the 

results of the renovation may lead to lower carbon and energy savings for 

organisational and quality management reasons, as well as technical opportunities 

which may not be available in an eco-renovation undertaken over time. 

 

The issue of whether the model of eco-renovation chosen will have an impact on the 

carbon and energy savings which can be achieved is both very important and 

currently under-researched. Intuitively, an over-time approach might tend to result in 
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some sorts of whole-house measures being left out (e.g., improving air-tightness, 

removing thermal bridges), and therefore some improvement potential missed. 

However, this issue has not yet been researched in detail, so the effect in carbon 

and energy terms of undertaking individual eco-renovations over a longer time scale 

is unknown. 

 

There are also concerns that if partial renovation is undertaken, this will necessarily 

delay and reduce energy and carbon savings. Urge-Vorsatz, Petrichenko et al (2011) 

suggest that if a building is renovated without undertaking „deep renovation‟ it will 

lock out potential energy savings from such measures for the next 20-40 years until 

the next renovation takes place (although this model of regular renovation applies 

primarily to commercial buildings). However, there is an important difference 

between a partial renovation replacing a comprehensive renovation, and a partial 

renovation which forms part of a longer term plan to carry out comprehensive eco-

renovation. If the measures undertaken in an over-time renovation are to the same 

standard as in a one-off renovation, lock-in should not occur, but there may still be 

missed opportunities, as outlined in the previous paragraphs. 

 

The characteristics of each type of renovation are summarised in 
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Table 1. 
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Table 1: Characteristics of one-off and over time eco-renovations 

Characteristic One-off  Over time 

Time One-time extensive eco-

renovation, with the majority of 

work carried out in a period of 

months 

Work carried out over years / 

decades cumulatively to produce 

extensive eco-renovation 

Policy support Green Deal is expected to 

support this model of eco-

renovation. 

Implicitly supported by the 

measures-based approach in 

other policies – CERT (Utility 

energy saving programme), FIT 

(Feed-in Tariff), and RHI 

(Renewable Heat Initiative). 

Disruption More likely to require 

householder to move out of the 

home while work is underway. 

Multiple periods of disruption. 

Expertise May need expert „integrating‟ 

profession, co-ordinating work 

of different trades. 

Less likely to have expert 

„integrator‟. Possibly more multi-

skilling of existing trades to 

include eco-renovation aspects 

in their work. 

 

Having considered two models of eco-renovation which differ chiefly in their timing, 

the following sections use information about buildings and people to outline patterns 

of housing-related activity and their time dimensions.  
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Buildings, people and time 

A variety of time scales which apply to people, their homes, the repair, maintenance 

and improvement of homes, and the energy and carbon saving measures within 

them, are presented and then brought together at the end of this section.  

Lifetime of energy efficiency & renewable energy measures 

Once the decision has been made to add measures to a home to reduce its energy 

use, over what period will these savings be delivered? Most major energy and 

carbon saving measures, which attach to the fabric of the house, have a lifetime of 

decades (Table 2). 

 

Table 2: Estimated lifetime of a number of carbon saving measures and other 

house components 

Measure Lifetime 

(years) 

Cavity wall insulation 40 

Underfloor insulation 40 

Loft insulation 40 

Central heating distribution system 40* 

Bathrooms 40* 

Solid wall insulation, external or internal 30 

Kitchens 30* 
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Glazing (C rated) 202 - 40* 

Draughtproofing 20 

Solar water heater 25 

PV panels 25 

A/B rated boilers (gas or oil) 12 – 15* 

Source: (DECC 2010), figures used in the CERT utility energy saving programme, 

and figures marked with * from  DCLG 2006), as used in the „disrepair‟ crierion 

 

In theory, most energy efficiency and renewable energy measures last for decades 

and are assumed to operate well throughout their lifetime. Summerfield, Pathan et al. 

(2010) suggest that their empirical evidence shows this is a safe assumption for 

energy efficiency fabric insulation measures, for at least the first twenty years of their 

life. However, as de Wilde, Tian et al. (2011) note, “there is very limited quantitative 

data available on the degradation of the thermal performance of buildings over time”, 

so further research may be necessary to establish whether this important 

assumption is justified.  

 

Energy related behaviours / practices over time 

Energy use in the home arises as a result of the interaction of the people, their 

energy using technologies and the built fabric. Research has shown that people 

living in similar or identical homes can have very different energy using patterns 

                                            
2
 Windows are only expected to last for 20 years by DECC and 40 years by DCLG. Because the 

DECC figures are used to estimate lifetime carbon savings, they may be deliberately more 

conservative, to avoid over-claiming.   
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(Janda 2011; Morely and Hazas 2011). These differences are not only as a result of 

different home occupation patterns, but also of different demands for energy services 

(e.g. heating, hot water, entertainment) and different energy using habits. Achieving 

sufficiently low energy use within the UK housing requires attention to be paid to the 

people, as well as the buildings in which they live. 

 

While there is a shared understanding of how inefficient homes can be transformed 

into efficient ones, there is less agreement on the degree to which residents also 

need to be transformed into energy efficient or low carbon citizens, let alone how this 

might be achieved. There is a long tradition of the government giving advice on how 

behavioural changes can lead to energy and cost savings, e.g. turning down central 

heating thermostats. This work is continuing, including via the Energy Saving Trust‟s 

advice and advertising campaigns and the „Act on CO2‟ carbon calculator. In 

addition, the forthcoming introduction of smart meters is being justified, in part, with 

reference to the evidence that providing people with real-time feedback on their 

energy use can deliver energy savings. These policy approaches, however, are 

limited in their conception of peoples‟ relationship with energy use and energy 

services, focusing on a small range of individual decisions to achieve modest 

reductions in energy use. Shove (2010) argues that current policy is too narrow in its 

understanding people and energy, and is not picking up many important insights 

from social science research. A more comprehensive understanding of the 

relationship between people and energy use, considers its socially constructed 

nature, and shows how „needs‟ and „wants‟ vary over time and between societies, 

being far less fixed than we might normally assume (Shove 2003).  
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However they are conceptualised, the evidence shows that people‟s energy using 

habits and practices do change over time, as a result of multiple influences. Two of 

the drivers of change are responses to new technologies and learning more about 

energy use and conservation.  For example, there is evidence that ownership of 

renewable energy technologies, such as PV, can result in owners making additional 

changes to save energy at home (Keirstead 2007). People can learn to reduce their 

energy consumption, with some involved in a continuous learning process (Darby 

2006). Given the ability of changing technology and increasing knowledge to lead to 

people making energy savings, it seems reasonable to propose that home owners 

could change over time as their buildings do. However, there is insufficient evidence 

about how quickly energy use and carbon emissions can be reduced due to changes 

in people and societies rather than changes in buildings. 

 

Home owners and time 

Looking at a few basic figures helps give a picture of the time people typically spend 

as home owners. First of all, 69% of households in Great Britain in 2009 were in 

owner occupation (with 18% renters and 13% private renters (ONS 2011)). The 

average age of first-time buyer (buying with a mortgage) in the UK, 2009 was 32 

(DCLG 2010). Given average life expectancies for the UK, for people born in 1980 

(ONS 2010), a woman buying at home at 32 would be a home owner for 45 years, 

and a man for 39 years (assuming no change of tenure). If each resides the mean 

amount of time in a home before moving (15.8 years, DCLG 2010), then each would 

purchase three properties in their lifetime.  
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The limitations of characterising home owners in terms of averages is illustrated in 

Table 3, which shows a third of the population have been living in their homes for 

more than twenty years. The mean time spent in the current home was 15.8 years, 

with the median being 11.0 years (which indicates some people have greater 

propensity to move house than others, as well as reflecting new household 

formation).  

 

Table 3: Length of residence in current home, owner occupiers, England, 2008-

09 (years) 

 <1  1-2  2-3 3-4  5-9 10-19 20-29  30+ 

% of 

households 

3.7  4.2  7.4  10.2  19.8  21.5  16.0  17.2 

Source: Housing and planning statistics 2010, DCLG 2010, London. (Table 7.2) 

 

Clearly within the population there will be many different groups, with different socio-

economic status, access to capital, ages and so on, who will behave differently in 

their home ownership careers and differently at various stages in that career.  

Windows of opportunity 

„Windows of opportunity‟ (or „trigger points‟), in the context of eco-renovation, are 

moments in time when a building owner is thought more likely to undertake eco-

renovation work, or where an opportunity for eco-renovation work arises. For home 

owners, these opportunities usually arise at a time of change: moving house or when 

undertaking (non-eco) renovation work are the classic examples. At these times eco-

renovation work is likely to be more attractive, usually because it would be less 
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disruptive or less costly than at other times. Smith (pers comm., 2011) also suggests 

other changes can act as trigger points, including energy price rises and the 

availability of grants. There are fewer windows of opportunity in the social rented 

sector – where change of ownership is infrequent –  and for all landlords because 

energy price rises / grant opportunities apply to tenants rather than themselves.  

 

In Table 4 some possible windows of opportunity are listed, along with the number of 

such events per year in the UK. These events range from major change points, such 

as buying a property, to minor events of maintenance and repair done by a 

tradesperson.  

 

 

 

Table 4: Potential windows of opportunity 

Opportunity Number per year Data scope and 

source 

Residential property sales 1.7 million (2006) 

0.9 million (2008) 

UK (ONS 2010) 

Planning permission granted for 

„householder developments‟ 

(includes: extensions, 

conservatories, loft conversions, 

installation of dormer windows 

and garages) 

177,000 (2010-11) England (DCLG 

2011) 
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Home improvement work 

(includes installing a boiler / 

central heating system; new 

bathroom or kitchen; glazing; 

insulation; general building work) 

Carried out by 41% of 

home owners within the 

past two years.  This 

equates to 3.7 million 

pieces of work per year.  

UK (TNS-BMRB 

2011) 

Maintenance / repair 

(includes central heating repairs / 

servicing; decorating; plumbing 

and electrical repairs) 

Carried out by 30% of 

home owners within the 

past year. This equates 

to 5.4 million pieces of 

work per year.   

UK (TNS-BMRB 

2011) 

 

Property sales figures can vary hugely from year to year, as illustrated in Table 4, 

because the mobility of owner-occupiers is linked to the state of the housing market, 

which is in turn linked to the economy (ONS 2008).  Planning permission 

applications also vary from year to year, but to a considerably lesser extent than with 

property sales. Major renovation & building work is not undertaken by the majority of 

new home buyers, as the much lower planning permission figures for „householder 

developments‟ indicate (just over 1% of owner occupiers are currently granted 

planning permission per year).  

 

Summary of time dimensions 

The time dimensions related to home owners and their properties are summarised in 

Figure 2. The figures for lifetimes of measures and the home would be the same for 
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rental properties, but occupation patterns differ, and figures for frequency of repair, 

maintenance and improvement may also vary. 

 

Figure 2: Owner occupiers and their homes, UK average time scales 

Sources: as referenced in text 

 

What insights emerge from putting all these factors in one diagram? First of all, it 

emphasises the point that homes last much longer their occupants, or the energy 

efficiency / renewable energy measures installed. In addition, most measures last 

longer than the average period of ownership of a particular house (which fact has 

informed the UK government‟s Green Deal policy). It also shows the constant cycle 

of home improvement in which householders are involved: on average having major 

improvement work done on their homes every five years, as well as more frequent 
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repairs and maintenance. People undertake improvements to their current home 

considerably more frequently than they move home. However, only half of owner-

occupiers are likely to ever undertake home improvement work extensive enough to 

require planning permission. 

 

Discussion 

Re-defining eco-renovation 

This paper began by looking at the definition of eco-renovation, and finding that the 

various definitions available shared the characteristics of only applying to the end 

point of an eco-renovation process, and measuring success in terms of modelled 

carbon and energy savings. If eco-renovation carried out over time is to become 

acknowledged as a legitimate approach, and the role of occupants more integrated 

into the understanding of what makes a successful eco-renovation, then the 

definition(s) and understanding of eco-renovation will need to be revised. 

 

Firstly, to acknowledge that a property is in the process of eco-renovation, but that 

this may occur over years, a measure of eco-renovation completeness may be 

useful. Completeness could be measured either against a renovation masterplan for 

the property, or a universal standard, such as x% carbon emissions reductions or 

xCO2/m
2/year, giving rise to assessments such as „this home has achieved x% of its 

eco-renovation potential‟. 
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To include the role of occupants, the definition of eco-renovation could be expanded 

to encompass two components: 

1. The standard the building is expected to achieve, using a modelling approach 

(as is current practice) 

2. A carbon emissions reduction target, based on monitored data (which would 

reflect how people use energy in their home, as well as the building‟s energy 

characteristics and energy-using / supply technologies).  

The standard for emissions reductions based on monitored data, would probably be 

tougher than that based on modelling – as energy practices in most models include 

relatively high indoor temperatures and high use of electricity in lights and 

appliances. Monitored data would need to be weather-corrected, and it might be that 

factors such as occupancy need also to be taken into account, to make this a useful 

number.   

 

These ideas are in their early stage, but might be usefully developed further. 

 

Eco-renovation and existing time cycles 

Eco-renovation is barely happening in the UK today – very few property owners 

make 60% or greater carbon reductions – but at the same time people frequently 

improve their homes, which includes making them more energy efficient. For owner 

occupiers, or at least some of them, the model of over time eco-renovation may be 

more attractive than one-off interventions. They could learn from the first energy/ 

carbon savings measures installed, and become more ambitious over time, gradually 

undertaking more comprehensive eco-renovation measures. If this supposition is 
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correct, it would suggest that the over-time model of eco-renovation could fit well 

with what we know about how (some) people behave.  

 

One-off eco-renovation, particularly in a home with solid walls, is probably more 

similar in scale  to building works requiring planning permissions, than the more 

common works classed under „home improvement‟(in terms of time to complete the 

work, disruption and cost). The data show that many more home owners are 

involved in smaller scale works than more ambitious projects. This indicates that an 

over-time eco-renovation, involving a series of distinct stages, fits well with most 

peoples‟ previous experience of commissioning and managing building works. 

 

Over-time eco-renovation may also be beneficial to existing tradespeople carrying 

out improvements in people‟s homes, who could learn additional skills to carry out 

this work (as explored in more detail by Killip (2011)). 

 

In summary, there are a number of reasons to argue that over-time eco-renovation 

could be attractive to both householders and tradespeople because its 

characteristics fit well with current patterns of people- and building-related activity. 

Further research 

A number of areas requiring future research have been identified: 

 Why individuals or organisations have chosen to do either one-off or over time 

eco-renovations. 

 Thermal performance of energy-efficiency measures over time. 
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 Whether an over-time approach would necessarily limit the energy and carbon 

savings that might be available, and if so, by how much and why.  

 Whether there is the potential for lock-in in the residential sector, reducing 

potential energy and carbon savings, through partial or sub-standard eco-

renovation.  

 

 

Conclusions 

Various current definitions of eco-renovation have been explored. They demand very 

different standards of carbon reduction, but almost universally exclude the influence 

of occupants on carbon emissions. A first proposal has been made on how the 

influence of occupants, in addition to building structures and energy using systems, 

could be included in the definition of eco-renovation. A way of expanding the 

definition to include eco-renovation undertaken over a longer time scale has also 

been suggested. Broadening our understanding of eco-renovation may be an 

important facet of working out how to meet the very ambitious carbon saving targets 

in the housing sector. 

 

Two different models of eco-renovation, one-off and over time, have been outlined. 

Both exist in the real world, albeit in small numbers. The one-off model is currently 

being promoted via the „Green Deal‟ policy. However, a number of reasons have 

been identified suggesting that over-time eco-renovation could be attractive to both 

householders and tradespeople. It has most resonance with existing models of 

frequent improvement of existing homes in the owner occupied sector (but may be of 
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less relevance to the social and private rented sector). Despite its promise, there are 

questions about its ability to deliver the same level of savings as one-off eco-

renovation, which in turn link wider questions about appropriate carbon reduction 

targets. The over-time model of eco-renovation should be more fully explored, its 

strengths and its weaknesses, as should the policies and definitions / measurement 

methodologies needed to support it. 

 

The idea that the UK government‟s Green Deal policy could deliver the „last 

intervention‟ needed in a property seems hopeful at best, and unrealistic at worst. 

While not dismissing the importance of one-off eco-renovations, this preliminary 

research suggests that „over-time‟ eco-renovation could also make a significant 

contribution to national carbon savings targets. 
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