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Abstract 

Understanding homeowners' renovation decisions is essential for policy and business 

activity to improve the efficiency of owner-occupied housing stock. This paper develops, 

validates and applies a novel modelling framework for explaining renovation decisions, with 
an emphasis on energy efficiency measures. The framework is tested using quantitative data 

from a nationally-representative survey of owner-occupied households in the UK (n=1028).  

The modelling advances formal representations of renovation decisions by including 

background conditions of domestic life to which renovating is an adaptive response. Path 

analysis confirms that three conditions of domestic life are particularly influential on 

renovation decisions: balancing competing commitments for how space at home is used; 

signaling identity through homemaking activities; and managing physical vulnerabilities of 

household members. These conditions of domestic life also capture the influence of 
property characteristics (age, type) and household characteristics (size, composition, length 

of tenure) on renovation decisions but with greater descriptive realism. 

Multivariate probit models are used to provide rigorous, transparent and analytically 

tractable representations of the full renovation decision process. Model fits to the 

representative national sample of UK homeowners are good. The modelling shows that 

renovation intentions emerge initially from certain conditions of domestic life at which point 

energy efficiency is not a distinctive type of renovation. The modelling also shows clearly 
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that influences on renovation decisions change through the decision process. This has 

important implications for policy and service providers. Efficiency measures should be 

bundled into broader types of home improvements, and incentives should target the 

underlying reasons why homeowners decide to renovate in the first place. 
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[Manuscript] 

1. Introduction: energy efficient renovation decisions 

Improving the energy efficiency of the housing stock is integral to climate change mitigation 

and energy system objectives (IEA 2014). Long-term scenarios show energy use in buildings 

rising three to five-fold worldwide by 2100 (Levesque et al. 2017). Energy use for heating 

and cooling buildings is expected to grow globally by up to 40% to 2050 while ͞efficiency 

retrofits present a tremendous opportunity to decrease energy use worldwide͟ (Güneralp et 
al. 2017). In the EU, retrofit rates have to increase from their current 0.5 - 1.5% to around 

2.5 - 3% of the housing stock per year to achieve policy goals (Sandberg et al. 2016). In the 

UK, up to 50% of energy used in homes could be saved through energy efficient renovations 

and other measures, contingent on policy to support household decision-making (Rosenow 

et al. 2017). 

 

Around 67% of UK homes are owner-occupied, a proportion similar to the US and just below 

the EU average of 70% (Eurostat 2012). In owner-occupied homes, decisions to renovate 

with efficiency measures are the necessary precursor to energy-saving outcomes. 

Understanding why homeowners decide to renovate is therefore essential for effective 
policy design. 

 

The objectives of this paper are to develop, validate and apply a descriptively-realistic model 

of energy efficient renovation decisions made within the context of everyday domestic life, 

and to demonstrate the relevance of this model for informing policy. This is consistent with 

Friege and Chappin (2014)'s recent review of decision models which concluded: "a deeper 

understanding of the decisions of homeowners is needed and we suggest that a simulation 

model which maps the decision-making processes of homeowners may result in ... developing 

new mechanisms to tackle the situation" (p196). 

 
These objectives are consistent with the scope and concerns of Applied Energy. Research in 

this journal on energy-efficient home renovations has one of three broad aims: (1) 

improving analytical techniques and understanding of renovation measures, including in 

different housing types (e.g., Falke et al. 2016; Wu et al. 2017); (2) evaluating the technical 

and economic consequences of renovation activity in terms of future energy consumption, 

building performance, or performance gaps between estimated and actual energy savings 

(e.g., Kragh and Rose 2011; Mørck et al. 2012; Im et al. 2017); (3) understanding how 

renovation activity can be effectively stimulated through technical, policy or business-model 

innovations which support renovation decisions (e.g., Nair et al. 2012; Mahapatra et al. 
2013; Liu et al. 2015). 

 

By asking why and how homeowners decide to renovate energy efficiently, this paper is 

consistent with the third aim, although its findings are also relevant for more technical 

analysis. Occupant behaviour is frequently cited in Applied Energy articles as one of the main 

reason why analytical models over-estimate (Mørck et al. 2012) or under-estimate (Balaras 

et al. 2016) expected energy savings from energy efficient renovations. More broadly, user-

responsive home energy management (under the rubric of 'intelligent energy systems') is 

one of seven headline issues tackled in applied energy research (Yan et al. 2017). Deviations 

from normative or optimised modelling assumptions emphasise the importance of research 
on how household actually make decisions to adopt and use energy-saving measures in 

order to understand the realistically-achievable potential for improving energy efficiency in 

homes (Dietz et al. 2009; Pisello and Asdrubali 2014; Falke et al. 2016). This is an issue of 
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global importance. A study of different retrofit projects in China concluded that: "in order to 

improve the effectiveness of energy-saving interventions, the motives, intentions and living 

habits of residents need to be given more consideration when designing and implementing 

retrofitting" (Liu et al. 2015). 

 

1.1. Quantitative Modelling of Energy Efficient Renovation Decisions 

Choice experiments and other survey techniques for studying homeowners' decision making 

are important for identifying the drivers and barriers behind renovation investment 

decisions (Rommel and Sagebiel 2017), and the reasons why homeowners may or may not 

participate in programmes delivering energy-saving measures (Craig 2016). Understanding 

why certain homeowners have higher propensities to renovate can also help service 

providers segment their customer base (Taylor et al. 2014). 

 

The dominant framing of energy efficient renovation decisions sees financial considerations 

as paramount (Wilson et al. 2015). Financial considerations include upfront costs, costs of 
capital, future cost savings, and payback periods (Rosenow and Eyre 2013). Commonly cited 

barriers to cost-effective efficiency investments include a lack of available capital or access 

to capital, unreliable contractors, a perceived deficit of credible information on renovation 

measures and outcomes, and the hassle and inconvenience of renovating (Mahapatra et al. 

2013; Wang et al. 2015; Rommel and Sagebiel 2017). These barriers prevent otherwise 

positive beliefs and strong intentions towards energy efficiency from being realised (Skelton 

et al. 2009; GfK 2011). 

 

Quantitative models of renovation decisions reinforce this basic financial framing. Discrete 

choice models based on stated preference data strongly emphasise financial attributes as 
explanatory variables. These allow the effectiveness of financial policy instruments like 

grants, subsidies and taxes to be evaluated (Jaccard and Dennis 2006; Banfi et al. 2008; 

Willis et al. 2011; Phillips 2012; Friege and Chappin 2014). Decision models based on 

observed market behaviour similarly focus on financial attributes (Skelton et al. 2009), but 

can also include a wider range of decision influences. These include property characteristics 

including size, age, type and location, and household characteristics including size, lifecycle, 

and the duration and type of home tenure (Jakob 2007; Grosche and Vance 2009; Braun 

2010). 

 

There is long-standing evidence that homeowners' decisions to carry out energy efficient 
renovations are not narrowly financial. Numerous cost-effective investment opportunities 

remain which homeowners do not pursue (Jaffe and Stavins 1994; Kragh and Rose 2011). 

Even in rented properties, ample opportunities exist to recoup efficiency investments 

through increased rental prices or lower energy costs (Im et al. 2017). 

 

Some quantitative models broaden their explanatory variables to non-financial decision 

attributes. Models of heating system adoption decisions have included ease of use 

(Michelsen and Madlener 2012), and potential environmental benefits through CO2 emission 

reductions (Achtnicht 2011). Models of energy efficient renovation decisions have included 

installation and contractor hassle (Stieß and Dunkelberg 2013), thermal comfort (Alberini et 
al. 2013), and air quality, noise reduction, and aesthetics (Galassi and Madlener 2017). 

Models of adoption decisions for specific renovation measures like energy-efficient windows 

have identified the influence of supply-chain actors (window sellers and installers) as well as 

homeowners' awareness of the cost and performance of windows with lower U values (Nair 

et al. 2012). 
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1.2. The Changing Contexts of Renovation Decisions 

Energy efficient renovation decisions tend to be formally represented as being discrete 

financially-motivated events, subject to exogenous constraints or barriers (Wilson et al. 

2015). 

 
This representation of deliberative, instrumental, and isolable decisions has been criticised 

for failing to account for the context in which decisions to renovate are made. As Guy and 

Shove (2000) conclude with respect to narrowly-framed research on energy efficiency: 

͞greater attention should be paid to the changing contexts of energy-related decision-

making͟ ;ƉϭϯϱͿ͘ For energy efficient renovations, thesĞ ͞changing contexts͟ ŵĞĂŶ life at 

home, or as Maller and Horne (2011) ƉƵƚ ŝƚ͕ ͞the conventions and practices of households͟ 
(p61). In other words, renovation decisions are situated within and emergent from everyday 

life at home and need to be analysed as such. 

 

There are three important descriptively-realistic features of renovation decision making 
made in the context of everyday life at home. 

 

First, decisions to renovate and subsequent renovation activities are part of a process by 

which households continually adapt their homes to the demands of domestic life. As 

Karvonen (2013) argues: "DŽŵĞƐƚŝĐ ƌĞƚƌŽĨŝƚ ŝƐ ŶŽƚ ĂŶ ĂĐƚŝǀŝƚǇ ŽĨ ĐŚĂŶŐŝŶŐ Ă ŚŽƵƐĞ ͙ ĨƌŽŵ 
poor energy performance to exceptional energy performance, but an intervention into the 

rhythms of domestic habitation" (p569). 

 

Second, from a decision-making perspective, efficiency measures are not a distinct type of 

renovation. Judson and Maller (2014) found that efficiency measures in one part of the 
home often went hand-in-hand with expansions or intensifications of other parts of the 

home (e.g., additional bathrooms). Noonan et al. (2013) found that US neighborhoods with 

homes undergoing larger remodelling projects had greater adoption rates for energy-

efficient heating and cooling systems. 

 

Third, models of renovation and other home-related decisions invariably represent the 

decision statically as a discrete point in time with a characteristic set of influences 

(McCormack and Schwanen 2011). Yet renovation decisions are long-drawn out processes or 

'journeys', not singular events (Fawcett 2014). 

 
These three features of renovation decision-making are omitted from quantitative analysis 

and modelling of energy efficient renovation decisions which narrowly emphasise: 

i. renovation decision events, but not the processes preceding them nor the origins of 

the decision process; 

ii. property and household characteristics, but not the conditions of domestic life from 

which renovation decisions emerge; 

iii. energy-efficiency measures, but not other types of amenity renovation and 

improvements to the home. 

 

By excluding variables characterising domestic life, and by failing to recognise the changing 
influences on renovation decisions as they progress, renovation decision models are limited 

in their ability to explain why households may be considering energy efficient renovations in 

the first place. 
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Box 1. Definitions and Terms. 

TŚƌŽƵŐŚŽƵƚ ƚŚŝƐ ƉĂƉĞƌ͕ ǁĞ ƵƐĞ ƚŚĞ ƚĞƌŵ ͚ƌĞŶŽǀĂƚŝŽŶƐ͛ ƚŽ ŵĞĂŶ ƐƚƌƵĐƚƵƌĂů improvement work 

to a home or substantive physical changes to a property (Dixon and Eames 2013). ͚‘ĞƚƌŽĨŝƚƐ͛ 
ĂŶĚ ͚ƌĞŶŽǀĂƚŝŽŶƐ͛ ĂƌĞ ŐĞŶĞƌĂůůǇ ƵƐĞĚ ŝŶƚĞƌĐŚĂŶŐĞĂďůǇ͘ Renovations tend to have high time, 

cost, and/or skill requirements, and are typically carried out by professional contractors with 

appropriate technical expertise (Maller and Horne 2011). 

 
We use the term 'energy efficient measures' to describe changes or upgrades to the building 

envelope, windows, doors, cavity or loft insulation, or heating and hot water systems (Dietz 

et al. 2009)͘ IŶ ĐŽŶƚƌĂƐƚ͕ ǁĞ ƵƐĞ ƚŚĞ ƚĞƌŵ ͚ĂŵĞŶŝƚǇ ŵĞĂƐƵƌĞƐΖ ƚŽ ĚĞƐĐƌŝďĞ ĐŚĂŶŐĞƐ ƚŽ 
kitchens, living areas, bathrooms, lofts, and so on. These are not primarily energy-related 

although may include some efficiency measures. 

 

We also note that renovations can include DIY (do-it-yourself) projects carried out by 

homeowners; but DIY projects do not have to form part of renovations. ͚HŽŵĞ 
ŝŵƉƌŽǀĞŵĞŶƚƐ͛, ĂŶĚ ŝŶ ƚŚĞ U“͕ ͚ƌĞŵŽĚĞůůŝŶŐ͕͛ ĂƌĞ ŐĞŶĞƌĂů ƵŵďƌĞůůĂ ƚĞƌŵƐ ĨŽƌ Ăůů ƚŚese 

activities (JCHS 2009). 

 

2. Conceptual Framework 

2.1. Renovation Decisions Made in the Context of Everyday Domestic Life 

The decision model developed and applied in this paper is descriptively realistic, 

contextualised, and tractable for quantitative modelling. Its underlying conceptual 

framework was developed primarily to explain energy efficient renovation decisions, 

although many of its elements are generic to all renovation types. This allows the 

distinctiveness of energy efficient renovation decisions to be tested rather than assumed. 

 

The decision process is approximated by a series of decision stages, adapted from the model 

used by Rogers (2003) to explain the adoption of innovations. This is shown in the upper 

part of Figure 1 with identifiable decision stages moving from initial awareness through 

positive attitude formation to an eventual decision and change in behaviour. 
 

The innovation-decision model has been tested in many different contexts relevant to 

energy efficient renovations including the adoption of heating systems (Madlener 2007; 

Mahapatra and Gustavsson 2008; Michelsen and Madlener 2013) and solar photovoltaic 

systems (Faiers and Neame 2006; Islam 2014; Palm 2017). As shown in Figure 1, the decision 

process originates in conditions that create problems or needs to which current practices 

are maladapted (Nair et al. 2012). Social norms can also initiate decisions, particularly in the 

majority segments of potential adopters who are more receptive or susceptible to social 

influence (Rogers 2003; Jager 2006). 

 
The lower part of Figure 1 represents the renovation decision process. It has three key 

features: 

i. renovation decisions are a process represented by a series of four cross-sectional 

stages; 

ii. renovation decisions emerge initially in response to certain conditions of domestic 

life, or in some situations can be triggered by extraordinary events; 

iii. the distinctiveness of energy efficient renovation decisions becomes clear only 

during the later stages of the decision process as intentions to renovate strengthen. 
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The stages of the renovation decision process move from ͚thinking about͛ (stage 1), 

͚planning͛ (stage 2), and ͚finalising͛ renovations (stage 3). A final ͚experiencing͛ stage 

describes how households experience and adapt domestic life to the structural changes 

made to their home (Tweed 2013). This paper is concerned with why and how homeowners 

ĚĞĐŝĚĞ ƚŽ ƌĞŶŽǀĂƚĞ͕ ƐŽ ƚŚĞ ͚ĞǆƉĞƌŝĞŶĐŝŶŐ͛ stage is not considered further here. 
 

A null non-decision stage (stage 0) is included as a control condition characterising 

ŚŽŵĞŽǁŶĞƌƐ ͚ŶŽƚ ƚŚŝŶŬŝŶŐ ĂďŽƵƚ͛ ƌĞŶŽǀĂƚŝŽŶƐ ŝŶ ĂŶǇ ǁĂǇ͘ IŶĐůƵƐŝŽŶ ŽĨ Ă ĐŽŶƚƌŽů ĂůůŽǁƐ 
differences between renovators and non-renovators to be identified. Relatively few other 

studies have systematically explored the differences between renovating and non-

renovating households through the use of control groups or samples of non-adopters (Craig 

2016). One Swedish study found that if homeowners were satisfied with the physical 

condition, thermal performance, and aesthetic of their existing home, they were unlikely to 

renovate (Nair et al. 2010b). This article takes the converse approach in line with (Rogers 

2003): unresolved tensions or problems in domestic life make it more likely homeowners 
will renovate. 

 

FIGURE 1. CONCEPTUAL FRAMEWORK FOR RENOVATION DECISIONS MADE IN THE CONTEXT OF EVERYDAY 

DOMESTIC LIFE. 

 
 

The conceptual framework shown in Figure 1 defines both outcome variables - renovation 

intentions culminating in a decision to renovate - and four blocks of explanatory variable: 

 the ͚Conditions of Domestic Life͛ ;CDLs) describe issues, tensions or imbalances 

within homes and domestic life to which renovating is an adaptive response; an 
example is Prioritising which is the balancing of competing commitments for how 

space at home is used (see Section 2.2); 
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 ͚Property & Household Characteristics͛ describe physical features of the property 

(e.g., age, type) and socio-demographic features of the household (e.g., size, 

composition) which may be associated with renovation decisions (see Section 2.3); 

 ͚Intentional Decision Making͛ describes attitudes and perceived social norms 
towards renovating; these are the explanatory variables in the innovation-decision 

process in Rogers (2003) (see Section 2.4); 

 ͚Triggers͛ describe one-off events that can either precipitate renovation decisions or  

short-circuit potentially lengthy decision processes; an example is a boiler breaking 

down (see Section 2.5). 

 

As shown in Figure 1, the relevance of these explanatory variables changes over the decision 

process. The conceptual framework thus distinguishes proximate influences from ultimate 
influences on renovation decisions (Wilson et al. 2015). 

 

2.2. Ultimate Influences: Why are renovation decisions made? 

Ultimate influences explain why homeowners decide to renovate in the first place (Stage 

0to1 in Figure 1; note that the shorthand Stage XtoY is used throughout this paper to denote 

movement between stages in the decision model). Ultimate influences act through certain 

conditions of domestic life associated with renovating which are qualitatively characterised 

in sociological research on homes and domestic life. This paper represents a first attempt to 

include them in a quantitative decision model. 
 

Table 1 identifies five Conditions of Domestic Life (CDLs) characteristic of renovating 

households identified in the literature. These CDLs were identified in a prior interview study 

with owner-occupied households in the UK (Wilson et al. 2013b), and are explained further 

in Appendix A1. (All Appendices are provided in online Supplementary Information). 

 

The CDLs characterise why homeowners may decide to renovate their home as an adaptive 

response to tensions or imbalances in the use, function, design or arrangement of the home. 

The CDLs are broadly analogous to the prior conditions for the adoption of innovations 

identified by Rogers (2003) (see also Figure 1). 
 

The CDLs have a high degree of generality and do not distinguish efficiency from amenity 

measures in the conceptual framework of renovation decisions (grey arrow in Figure 1). 

Moreover, the CDLs shown in Table 1 are neither exclusive, static, nor characteristic of all 

households. They should be interpreted as lenses through which to view certain salient 

characteristics of domestic life associated with a propensity to renovate. 

 

The literature and interview data on which the CDLs are based provided certain expectations 

about how the CDLs interrelate. In particular, the conditions of Prioritising, Embodying and 

Demonstrating are considered antecedent to the Adapting condition. Tensions or 
imbalances can be created by competing commitments of household members, by the 

physicality of life at home, and by the absorption of social norms and other external 

influences. Each of these conditions of domestic life increases a household's propensity to 

make changes to the home. Adapting can therefore be regarded as an outcome condition 

within the set of five CDLs. 

 

TABLE 1. CONDITIONS OF DOMESTIC LIFE (CDLS) ASSOCIATED WITH WHY HOMEOWNERS DECIDE TO 

RENOVATE. 

Conditions of Brief description Renovating as a potential 
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Domestic Life 

(CDLs) 

response to an imbalance or 

tension between ͙ 

Prioritising 

The balancing of competing and at times 

conflicting commitments in domestic life 

(Munro and Leather 2000; Jarvis 2005). 

... between the design or function 

of the home and the multiple, 

changing demands placed on it 

Embodying 

The impact of the body and its abilities on 

how space at home is used and arranged 

(Imrie 2004; Cole et al. 2008); includes old 

age and caring (Judson and Maller 2014). 

... between the actual or 

anticipated physical abilities of 

household members and the 

configuration of the home 

Demonstrating 

The generation of thoughts and ideas for 

changing the home, including the absorption 

of social norms, media representations, and 

other external influences (Gram-Hanssen et 

al. 2007; Hand et al. 2007). 

... between the current design 

and feel of the home and 

information signalled about how 

others have their homes 

Home as 

Project 

The meaning of ŚŽŵĞ ĂƐ Ă ͚ƉƌŽũĞĐƚ͛ ƚŽ ďĞ 
ĐŽŶƚŝŶƵĂůůǇ ƵƉĚĂƚĞĚ ƚŽ ĞǆƉƌĞƐƐ Ă ŚŽƵƐĞŚŽůĚ͛Ɛ 
identity (Aune 2007; Haines and Mitchell 

2014). 

... between the identity signalled 

by the home and household 

ŵĞŵďĞƌƐ͛ ŽǁŶ ƐĞŶƐĞ ŽĨ ŝĚĞŶƚŝƚǇ 

Adapting 

The tacit acknowledgement or explicit 

awareness of a need to change the physical 

characteristics of the home to solve perceived 

problems with objects or the use of space 

(Chappells and Shove 2005; Shove et al. 

2007). 

... between the home as it is and 

the home as it is could be 

adapted better to perceived 

needs 

 

2.3. Property and Household Characteristics 

Ultimate influences on renovation decisions that explain why homeowners start thinking 

about renovating are not typically included in decision models (Dodds 2014; Rommel and 

Sagebiel 2017). Instead, property and household characteristics are used as observable 

proxies for personal and contextual influences on renovation activity. As these characterise 

all households, regardless of their renovation intentions, they are shown on the left side of 

Figure 1 spanning the other blocks of explanatory variable. 

 

The CDLs are designed to capture the same basic influences as property and household 

characteristics on renovation decisions but with greater descriptive realism. As an example, 
a household with elderly members in an old, un-insulated home might be more likely to 

renovate to improve energy efficiency. This expectation could be tested using property and 

household characteristics as explanatory variables for renovation propensity. But household 

composition and property age do not directly explain renovation decisions; the underlying 

causal mechanisms are omitted. In contrast, the conceptual framework shown in Figure 1 

captures how elderly household members may experience physical discomfort in their home 

(Embodying) and how older properties may pose greater challenges for how space is 

designed and heated (Prioritising) (Table 1). 

 

The CDLs therefore mediate the effect of property and household characteristics on 
renovation decisions. Expectations for these causal relationships include: 

 smaller properties, older properties and larger household sizes are associated with 

Prioritising (balancing competing commitments); 

 household compositions with vulnerable members (including young children and elderly 

people) are associated with Embodying (physical experience of thermal comfort); 

short length of tenure (households who have recently moved in) is associated with Adapting 

(changing things around). 
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2.4. Proximate Influences: What renovation decisions are made? 

Proximate influences reinforce renovation intentions once formed (Stage 1to2 and Stage 

2to3 in Figure 1). Positive attitudes towards renovation outcomes and perceived social 

norms on renovating are the main forms of personal influence in the innovation-decision 

model (Rogers 2003). Attitudes towards energy efficient technology adoption are commonly 
found to be positive predictors of behavioural outcomes (Nair et al. 2010a; Michelsen and 

Madlener 2013). Perceived social norms have been shown to be influential on home energy 

use (Wilson 2014; Farrow et al. 2017) and home renovation activity (Noonan et al. 2013). 

 

Proximate influences in the innovation-decision model explain how decisions become 

increasingly focused and object-specific as intentions strengthen. In the case of renovation 

decision making, specific attributes such as the energy efficiency of renovation measures 

become clear later on in the decision process (Mahapatra and Gustavsson 2008). Proximate 

influences on renovation decisions are therefore distinguished for efficiency and amenity 

renovations (red and green arrows in Figure 1). 
 

2.5. Triggers of Renovation Decisions 

Other important influences on renovation intentions include one-off, 'extraordinary' or high 

salience events which act as ͚ƚƌŝŐŐĞƌƐ͛ for renovation decisions. Triggers are included as a 

separate block of explanatory variable in the renovation decision model (Figure 1). 

Equipment breakdown is the principle type of trigger. Tweed (2013) notes how energy 

efficiency is "barely differentiated from other aspects of experience within the home 

environment unless a problem occurs ... [domestic life] is a form of absorbed coping, which is 

ŽŶůǇ ĚŝƐƌƵƉƚĞĚ ďǇ ͚ďƌĞĂŬĚŽǁŶƐ͛ ƚŚĂƚ ďƌŝŶŐ ŽƚŚĞƌ ĐŽŶĐĞƌŶƐ ƚŽ ƚŚĞ ĨŽƌĞ." Other examples of 

triggers include a major change in household composition or circumstance (e.g., having a 
baby, moving job), or a step change in the adoption environment for energy-efficiency 

measures (e.g., short-term availability of very generous financial incentives, high levels of 

neighbourhood activity) (Skelton et al. 2009; EST 2010; Wilson et al. 2015; BPIE 2017). 

Depending on their immediacy and urgency, triggers can either bypass a cumulatively 

reinforcing decision process or precipitate it. Triggers are therefore shown in Figure 1 as 

beginning either in stage 1 (as an ultimate influence on why households start thinking about 

renovations) or in stage 2 (as a proximate influence on households' renovation plans). 

 

2.6. Testing the Conceptual Framework 

The conceptual framework shown in Figure 1 can be formalised as a series of hypotheses on 
energy efficient renovation decision-making: 

 

H1: Influences on renovation decisions change over the decision process. 

 

H2: The conditions of domestic life (CDLs) explain why homeowners start thinking 

about renovations. 

 

H3: Energy efficient renovation decisions are not distinctive at the early stages of 

the decision process. 

 
H4: The conditions of domestic life (CDLs) capture the influence of property and 

household characteristics on renovations. 
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These four hypotheses are all derived from descriptively-realistic studies of renovation 

decision-making noted above. H1 is based on observations that renovation decisions tend to 

be long-drawn out processes, lasting on average over a year (Fawcett 2014). H2 is based on 

sociological studies of domestic habitation and activities from which renovation decisions 

emerge (Judson and Maller 2014). H3 is based on market data including household 
expenditure surveys which show energy-efficiency measures tend to be installed alongside 

amenity measures (JCHS 2009; Wilson et al. 2013a). H4 is based on the conceptualization of 

CDLs as direct measures of the ultimate influences on renovation decisions (Wilson et al. 

2013b). 

 

To test these hypotheses, and so the validity of the conceptual framework for quantitative 

modelling of renovation decisions, each block of explanatory variable shown in Figure 1 was 

developed into sets of measurement items for inclusion in a nationally-representative 

survey of UK owner-occupied households. A comparative summary of each block of 

explanatory variable is provided in Appendix A1.  

3. Materials and Methods 

3.1. UK Homeowner Survey 

An online survey was administered by Ipsos Mori in September 2012 to a representative 

sample of owner-occupied households in the UK. Individual respondents in each household 

were screened to ensure they were solely or jointly responsible for financial decisions 

regarding their home and were over the age of 18. The survey response rate was 15.9% with 

a median survey completion time of 26 minutes. Surveys completed in an unrealistically 

short time (3 times faster than the median) were excluded. The full survey instrument and 

dataset are publicly available via the UK Data Service (doi.org/10.5255/UKDA-SN-7773-1). 

 

The survey used a quota sampling design to ensure even representation across the four 

decision stages. Screened respondents were asked to self-identify with one of four 
statements ƚŚĂƚ ďĞƐƚ ĚĞƐĐƌŝďĞĚ ƚŚĞŝƌ ŚŽƵƐĞŚŽůĚ͛Ɛ ĐƵƌƌĞŶƚ ƌĞŶŽǀĂƚŝŽŶ ƉůĂŶƐ͘ Renovations 

were defined as major changes to the physical properties of the home which would usually 

require contractors or builders to do the work; do-it-yourself (DIY) projects, redecorating, 

and changing appliances were specifically excluded (see Box 1). Based on their responses, 

households were assigned to one of the three renovation decision stages (1-3) or the null 

non-decision stage (0): 

 We are not currently thinking about renovations as a possibility (assigned to stage 0) 

 We are currently thinking about renovations as a possibility (stage 1) 

 We are currently planning renovations to be done at some point in the near future 

(stage 2) 

 We are finalising plans for renovating or are currently in the middle of renovating (stage 

3) 

 

The quota sampling continued until at least 250 complete responses were received for each 
decision stage. A final sample of n=1,028 respondents completed the survey. The 

characteristics of each quota of ŶуϮϱϬ per decision stage were similar, and representative of 

the home-owning population in the UK. Full sample characteristics are provided in Appendix 

A2. 

 

Respondents who self-identified as being in the renovation decision process (stages 1-3) 

were asked which measures they were considering, and whether any one-off events had 

͚ƚƌŝŐŐĞƌĞĚ͛ ƚŚĞŝƌ ĚĞĐŝƐŝŽŶ process. Measures were coded as efficiency (windows, doors, 
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insulation, heating or hot water system) or amenity (kitchen, bathrooms, conversions, living 

ƐƉĂĐĞƐ͕ ŽƚŚĞƌͿ͘ AŵĞŶŝƚǇ ŵĞĂƐƵƌĞƐ ĚŽŵŝŶĂƚĞĚ ƌĞƐƉŽŶĚĞŶƚƐ͛ ƌĞŶŽǀĂƚŝŽŶ ƉůĂŶs, and around 

one third of respondents reported some trigger (Table 2). 

 

TABLE 2. SAMPLE CHARACTERISTICS OF HOUSEHOLDS PER RENOVATION DECISION STAGE. 

Sample Characteristics 

stage 0 stage 1 stage 2 stage 3 
all 

stages 
not thinking 

about 

renovating 

thinking 

about 

renovating 

planning 

renovations 

finalising 

renovations 

Sample size n=259 n=254 n=253 n=262 n=1028 

Measures (efficiency only) - 14% 9% 10% 11% 

Measures (amenity only) - 35% 38% 32% 35% 

Measures (mixed efficiency + 

amenity) 
- 51% 53% 58% 54% 

Triggers (fix or replace) a  - 21% 25% 27% 25% 

Triggers (other) a  - 9% 11% 15% 11% 
a Triggers (fix or replace) = something has broken and needs fixing or replacing; Triggers (other) = 

unusually strong recommendations by someone who lives locally or by an expert or contractor, or 

extraordinarily attractive financial incentives. 
 

It is important to note that the sample was cross-sectional which does not allow for 

longitudinal analysis of within-subject progression through the decision process. 
Consequently the hypotheses were tested through between-subject comparisons across the 

decision stages. 

 

3.2. Measurement Items and Data 

All variables used in the analysis based on measurement items from the survey are shown in 

Appendix A3. The names of variables are italicised throughout this paper (e.g., Prioritising).  

 

All measurement items were short statements with a 7 point Likert scale response 

(1=strongly disagree | 7 = strongly agree). Multiple items were included for each of the CDLs 

and intentional decision variables, and were reduced into single factors if clear and 
interpretable factor structures were found (Demonstrating, Attitudes, Social Norms). For 

CDLs lacking a clear factor structure, single items were selected as most representative of 

the general meaning of the CDL (Adapting, Prioritising, Embodying, Home as Project). 

 

Additional survey questions were included to identify property and household 

characteristics relevant to energy efficient renovations. 

 

Various approaches were used to ensure individual responses characterized household-level 

renovation decision variables: (1) only sampling adult household members with financial 

ĚĞĐŝƐŝŽŶ ƌĞƐƉŽŶƐŝďŝůŝƚŝĞƐ͖ ;ϮͿ ĚǇŶĂŵŝĐĂůůǇ ƐĐƌŝƉƚŝŶŐ ƋƵĞƐƚŝŽŶ ƉŚƌĂƐŝŶŐ ƚŽ ďĞ ŝŶ ƚŚĞ ͚ǁĞͬŽƵƌ͛ 
ĨŽƌŵ ĨŽƌ ƚǁŽ Žƌ ŵŽƌĞ ƉĞƌƐŽŶ ŚŽƵƐĞŚŽůĚƐ͕ ĂŶĚ ŝŶ ƚŚĞ ͚IͬŵǇ͛ ĨŽƌŵ ĨŽƌ single person 

households; (3) having qƵĞƐƚŝŽŶ ƉƌŽŵƉƚƐ ƐƵĐŚ ĂƐ ͞How much do you agree with the 

following statements about your household?͖͟ ;ϰͿ ŚĂǀŝŶŐ ĨƵƌƚŚĞƌ ƐƵƌǀĞǇ ƉƌŽŵƉƚƐ ƌĞŵŝŶĚŝŶŐ 
ƌĞƐƉŽŶĚĞŶƚƐ ƚŽ ƚĂŬĞ ƚŚĞ ŚŽƵƐĞŚŽůĚ ƉĞƌƐƉĞĐƚŝǀĞ ƐƵĐŚ ĂƐ ͞Now we are going to ask you about 

your household. We define household as one person or a group of people who live together 

in their only or main home, and share important financial decisions to do with this home͟. 
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3.3. Analytical Methods 

3.3.1. Mean Differences between Decision Stages 

Responses per decision stage for all the CDL variables and intentional decision variables 

were tested for differences using a Scheffe multiple comparison test of means. The Scheffe 

test is a post hoc significance test which allows comparison between mean statistics for 
multiple groups. This served as an initial evaluation of whether influences changed over the 

decision process as well as the strength of particular variables in each decision stage (testing 

H1). 

3.3.2. Path Analysis of Interrelationships between the Conditions of Domestic Life (CDLs) 

Each CDL characterises a distinctive and specific condition of everyday life at home linked to 

renovation propensity. Hypothesised linkages between CDLs were formalised into a network 

of 'paths' or relationships. Empirical support for these relationships could then be tested 

using path analysis. Path analysis is an extension of multiple regression, providing estimates 

of the magnitude and significance of hypothesised causal connections between sets of 

variables. For the renovation decision model, path analysis was used to test the direction 
and strength of bivariate relationships between CDLs using pairwise partial correlations 

(controlling for other relationships). This resulted in a series of 'decision maps' of the 

relationships between CDLs (testing H2 and H4). 

 

3.3.3. Multivariate Probit Models of Full Renovation Decision Model 

The full decision model including all four blocks of explanatory variable was tested using 

multivariate probit regressions on dichotomous decision stage variables (Figure 1). The main 

outcome variable was Stage 0to1 which compared households not thinking about 

renovating (stage 0) and households thinking about renovating in general terms (stage 1). 

The multivariate probit model is a further extension of path analysis, used to estimate 
several correlated outcome variables simultaneously. Multivariate probit was preferred as it 

enables clear comparison between renovation decision stages as well as providing goodness 

of fit statistics for the models (see Appendix A6 for further details). 

4. Results 

4.1. Mean Differences between Decision Stages 

Table 3 reports mean responses for all CDL and intentional decision variables for households 

grouped by renovation decision stage. Scheffe tests confirm that four of the five CDLs are 

significantly stronger in renovating households (stages 1-3) compared to non-renovating 

households (stage 0). In other words CDLs help explain the initial formation of renovation 

intentions (consistent with H2). Table 3 shows the results for stage 0 compared to stage 1 

and stage 2; full results are included in Appendix A4.  
 

Attitudes and norms are also significantly stronger in households planning renovations 

compared to those not thinking about renovations (consistent with H1). However, a reverse 

causal interpretation cannot be ruled out. Positive attitudes towards renovating may 

strengthen intentions and move households forwards through the decision process; or 

households may decide to renovate for other reasons which makes attitudes more positive 

to ensure self-consistency and avoid dissonance. 

 

TABLE 3. MEAN RESPONSE ON CDL AND INTENTIONAL DECISION VARIABLES FOR EACH DECISION STAGE. 
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DĞĐŝƐŝŽŶ VĂƌŝĂďůĞ 
ƚŽƚĂů Ŷ 

;Ăůů 
ƐƚĂŐĞƐͿ 

MĞĂŶ RĞƐƉŽŶƐĞ ;ǁŝƚŚ Ɛ͘Ě͘Ϳ 
ƉĞƌ DĞĐŝƐŝŽŶ SƚĂŐĞ 

SĐŚĞĨĨĞ TĞƐƚ Ă 

ƐƚĂŐĞ Ϭ ƐƚĂŐĞ ϭ ƐƚĂŐĞ Ϯ ƐƚĂŐĞ ϯ 
ƐƚĂŐĞ 
ϬƚŽϭ 

ƐƚĂŐĞ 
ϬƚŽϮ 

CŽŶĚŝƚŝŽŶƐ ŽĨ DŽŵĞƐƚŝĐ LŝĨĞ ;CDLƐͿ   

PƌŝŽƌŝƚŝƐŝŶŐ ϵϵϱ Ϯ͘ϴ ;ϭ͘ϳͿ ϯ͘ϱ ;ϭ͘ϵͿ ϰ͘Ϯ ;ϭ͘ϴͿ ϰ͘Ϭ ;ϭ͘ϵͿ н Ύ н Ύ 

EŵďŽĚǇŝŶŐ ϴϲϳ Ϯ͘ϳ ;Ϯ͘ϬͿ Ϯ͘ϳ ;Ϯ͘ϬͿ Ϯ͘ϵ ;Ϯ͘ϭͿ ϯ͘Ϯ ;Ϯ͘ϮͿ  н ŶƐ 

DĞŵŽŶƐƚƌĂƚŝŶŐ ϭϬϭϬ ϯ͘Ϭ ;ϭ͘ϯͿ ϯ͘ϲ ;ϭ͘ϯͿ ϯ͘ϴ ;ϭ͘ϰͿ ϯ͘ϳ ;ϭ͘ϰͿ н Ύ н Ύ 

HŽŵĞ ĂƐ PƌŽũĞĐƚ ϭϬϭϴ ϯ͘ϯ ;ϭ͘ϳͿ ϰ͘Ϭ ;ϭ͘ϴͿ ϰ͘ϲ ;ϭ͘ϳͿ ϰ͘ϳ ;ϭ͘ϴͿ н Ύ н Ύ 

AĚĂƉƚŝŶŐ ϭϬϬϴ Ϯ͘ϲ ;ϭ͘ϱͿ ϯ͘Ϭ ;ϭ͘ϱͿ ϯ͘ϰ ;ϭ͘ϳͿ ϯ͘ϲ ;ϭ͘ϴͿ н Ύ н ŶƐ 

IŶƚĞŶƚŝŽŶĂů DĞĐŝƐŝŽŶ MĂŬŝŶŐ   

AƚƚŝƚƵĚĞƐ-AŵĞŶŝƚǇ ϭϬϬϲ ϯ͘ϵ ;ϭ͘ϭͿ ϰ͘ϯ ;Ϭ͘ϵͿ ϰ͘ϳ ;Ϭ͘ϴͿ ϰ͘ϴ ;Ϭ͘ϴͿ н Ύ н Ύ 

AƚƚŝƚƵĚĞƐ-EĨĨŝĐŝĞŶĐǇ  ϭϬϭϭ ϰ͘Ϯ ;ϭ͘ϮͿ ϰ͘ϱ ;ϭ͘ϭͿ ϰ͘ϳ ;ϭ͘ϭͿ ϰ͘ϴ ;ϭ͘ϭͿ н Ύ н Ύ 

SŽĐŝĂů NŽƌŵƐ-AŵĞŶŝƚǇ ϵϵϳ ϰ͘Ϯ ;ϭ͘ϬϱͿ ϰ͘ϰ ;Ϭ͘ϵͿ ϰ͘ϱ ;ϭ͘ϭͿ ϰ͘ϱ ;Ϭ͘ϵͿ н Ύ н Ύ 

SŽĐŝĂů NŽƌŵƐ-EĨĨŝĐŝĞŶĐǇ ϵϵϴ ϰ͘Ϯ ;ϭ͘ϭͿ ϰ͘ϱ ;Ϭ͘ϵͿ ϰ͘ϰ ;Ϭ͘ϵͿ ϰ͘ϱ ;ϭ͘ϬͿ н Ύ н Ύ 

Notes: a + = mean response is higher; * = significant at pч.05; ns = not significant. 

 

4.2. Interrelationships between CDLs 

Path analysis was used to test for strong and significant interrelationships between the CDLs, 

and between the CDLs and property and household characteristics. Social Norms-Amenity 

was also included as normative influence is one of the main sources of external influence 
internalised by households in the Demonstrating condition, and 89% of households in the 

sample were considering amenity measures (see Table 2). 

 

The base path model for all households in stages 1-3 of the renovation decision process is 

summarised in Figure 2; full results are included in Appendix A5. In general, expected 

relationships between CDLs were all confirmed. The base model was further tested on 

subsamples of households in discrete decision stages, households considering only amenity 

measures, and households considering efficiency measures either alone, or mixed with 

amenity measures. Each model had a similar structure of interrelationships between CDLs as 

shown in Figure 2 for the base model (consistent with H3 and H4). Good overall model fits 
were found in all cases (R2 > 0.25, CFI = 0.93 to 0.97, and RMSEA <= |0.05|; see Appendix A5 

for full explanation of fit statistics). 

 

FIGURE 2. ENDOGENOUS STRUCTURE OF CDLS FOR ALL RENOVATING HOUSEHOLDS (IN STAGES 1-3 OF THE 

RENOVATION DECISION PROCESS). 
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Adapting describes changing things around at home in response to perceived needs, and so 

serves as the outcome condition for the endogenous structure of the CDLs. The pathways to 

Adapting are clearly interpretable and explain why households need to make changes to 

their homes (consistent with H2). 
 

Prioritising, Demonstrating, and Home as Project are all antecedent to Adapting. Each of 

these CDLs represent a potential source of tension or imbalance in domestic life which 

making changes to the home may help resolve. Prioritising captures imbalances between the 

physical arrangement of the home and the competing commitments or needs for it. Home 

as Project engenders homemaking as a means of expression and of signalling identity, 

potentially creating a dynamic tension between the home as it is and the home as it should 

ideally be. This is related to Demonstrating which measures the receptiveness of households 

to external sources of idea and influence for changing their home. As expected, 
Demonstrating and Social Norms-Amenity are also closely related. Normative influence is an 

important source of ideas and inspirations for changing the home which are internalised by 

households. 

 

The influences of property and household characteristics on Adapting are mediated by 

particular CDLs which capture the underlying influence with greater descriptive realism 

(consistent with H4). Competing commitments on the use of space at home (Prioritising) are 

more common in larger households, and less common in households with elderly members 

and in households not intending to stay long in their current property. Each is clearly 

interpretable. Larger households have a greater range of demands on domestic space. A 
short expected length of tenure suggests moving home rather than renovating as a response 

to any imbalances or tensions (Coulter et al. 2011). The needs of elderly members are picked 

up by Embodying which characterises the anticipation or facing of tensions between physical 

capabilities and the use of the home. 
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4.3. Full Renovation Decision Model 

4.3.1. Initial Formation of Renovation Intentions: CDLs and Triggers 

Table 4 summarises the multivariate probit regression results for the direct effects of CDLs 

on the Stage 0to1 and Stage 0to1,2,3 outcome variables; full results, including antecedent 

relationships between CDLs, are reported in Appendix A6. 
 

The Stage 0to1 models test the initial formation of renovation intentions, distinguishing 

households not thinking about renovating (stage 0) from those thinking about renovating in 

general terms (stage 1). The Stage 0to1,2,3 models have larger sample sizes and contrast 

non-renovators with renovating households at any stage of the decision process (stages 1-3 

combined). 

 

TABLE 4. MULTIVARIATE PROBIT MODEL COEFFICIENTS AND FIT STATISTICS: CDLS ONLY, DECISION STAGES 

0TO1 AND 0TO1,2,3. 

CDLs only as 

Explanatory Variables 

Outcome Variable: 

Stage 0to1 

Outcome Variable: 

Stage 0to1,2,3 

full 

sample 

excluding 

triggers 

full 

sample 

excluding 

triggers 

Variable Coefficients ()     

Prioritising 0.18** 0.18* 0.23** 0.24** 

Embodying  -0.07 -0.02 -0.04 0.02 

Demonstrating  0.14* 0.11 0.07 0.10 

Home as Project   0.17** 0.18* 0.26** 0.24** 

Adapting  -0.02 0.08 0.04 0.07 

Model Statistics     

Pseudo R2 0.12** 0.14** 0.20** 0.24** 

AIC a 12,659 8,659 25,029 16,153 

BIC a 12,817 8,803 25,213 16,321 

N (Stage 0) 236 166 236 166 

N (Stage 1 or Stage 1,2,3) 239 159 716 451 

Notes: ** p< .01; * p< .05. 
a AIC с AŬĂŝŬĞ͛Ɛ IŶĨŽƌŵĂƚŝŽŶ CƌŝƚĞƌŝŽŶ͕ BIC с BĂǇĞƐŝĂŶ IŶĨŽƌŵĂƚŝŽŶ CƌŝƚĞƌŝŽŶ͘  
 

Pseudo R2 values for the full samples in the Stage 0to1 and Stage 0to1,2,3 models are 0.12 

and 0.20 respectively. (Pseudo R2s are closest in interpretation to a conventional R2 in OLS 
regressions; see (Hagle and Mitchell 1992) and Appendix A6 for details). The information 

criteria (AIC, BIC) provide alternative measures for comparing the relative goodness of fit of 

different models, and include penalties for additional variables that do not significantly 

improve fit (Kuha 2004). Lower AIC and BIC values indicate better fits. 

 

Removing households that report triggers improves the pseudo R2 of the Stage 0to1 model 

from 0.12 to 0.14, and of the Stage 0to1,2,3 model from 0.20 to 0.24. Both the AIC and BIC 

values also drop by around one third. This is consistent with expectations that triggers 

bypass emergent decision processes, and so removing households reporting triggers 
improves model fit. 

 

Overall the models confirm the role of the CDLs in explaining why households move out of 

the null non-decision stage (consistent with H2). CDLs that significantly predict the 

emergence of a renovation decision process are also consistent across models, with 

coefficients of similar strength, significance and direction (see Appendix A6 for details). 
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Using the results for the Stage 0to1 model excluding triggers as an example, Prioritising 

(ɴс0.18*) and Home as Project (ɴс0.18*) are strong and significant predictors of change in 

decision stage, controlling for the effect of other variables. Shown in the path analysis to be 

precursors of the Adapting condition, both these CDLs also directly explain the initial 

formation of renovation intentions as a response to tensions or imbalances from competing 
commitments and mis-signalled identity respectively. 

 

Contrary to prior expectations none of the other CDLs (Embodying, Demonstrating, 

Adapting) explained the initial formation of renovation intentions. Embodying is likely to be 

characteristic only of a subsample of households with physically vulnerable members 

including the elderly or young children (Figure 2). Adapting is a broad construct describing 

households with a propensity to change things around at home in response to perceived 

needs. This could be anything from rearranging furniture to redecorating or DIY, but also 

contracting out for major renovations. This breadth of interpretation means there is no 

simple relationship from Adapting to the renovation decision process. Demonstrating was 
an influential variable on Adapting in the path analysis, but does not directly predict 

renovation intentions in the probit model. One interpretation is that the Demonstrating 

condition is more commonly linked to design and DIY alterations to homes, but not to more 

substantial renovations (see Box 1). 

 

4.3.2. Strengthening of Renovation Intentions through the Decision Process: Limited 

Explanatory Power of CDLs 

Intentions once formed become more focused and object-specific (Ajzen 2001). Households 

deciding about renovations (stages 1-3) may be considering only amenity measures, only 

energy-efficiency measures, or a mix of both. Progression through the decision process 
(Stage 1to2 and Stage 2to3) is modelled for households grouped by renovation type to test 

whether energy efficient renovation decisions are distinctive. Two renovation types are 

distinguished: amenity only, and efficiency only + mixed efficiency with amenity (combined 

to avoid small sample sizes). 

 

The upper half of Table 5 reports the model fit statistics for Stage 1to2 and Stage 2to3 

relative to the Stage 0to1 model using only CDLs as explanatory variables, and excluding 

households who reported triggers; full model results including variable coefficients are 

included in Appendix A6.  

 
The expectation is that these CDL-only model fits should progressively weaken because the 

CDLs lose explanatory power once renovation intentions are formed. This is broadly 

confirmed (consistent with H2). Three of the four models have similar or lower pseudo R2s. 

The AIC and BIC in both the Stage 1to2 and Stage 2to3 models are lower relative to the 

Stage 0to1 model but this is explained by the lower sample sizes. The Stage 1to2 model for 

efficiency only + mixed renovators is anomalous as the pseudo R2 increases relative to the 

Stage 0to1 model. For this model, Prioritising increases in strength and significance as a 

predictor of Stage 1to2 (see Appendix A6). It is not clear why. One interpretation is that 

households with strengthening intentions towards energy efficient renovations express 

these by making certain tensions in domestic life more salient to ensure self-consistency. 
 

Additional models were tested with property and household characteristics included. Adding 

these as explanatory variables along with the CDLs did not improve model fits (consistent 

with H4); see Appendix A6 for details. 
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TABLE 5. MULTIVARIATE PROBIT MODEL FIT STATISTICS: DECISION STAGES 0TO1, 1TO2, AND 2TO3, 

EXCLUDING HOUSEHOLDS WHO REPORTED A TRIGGER. UPPER HALF OF TABLE SHOWS MODELS WITH CDLS 

ONLY AS EXPLANATORY VARIABLES; LOWER HALF OF TABLE SHOWS MODELS WITH CDLS AND INTENTIONAL 

DECISION VARIABLES AS EXPLANATORY VARIABLES.  

Model Fit Statistics 

Outcome 

Variable: 

Stage 0to1 

Outcome Variable: 

Stage 1to2 

Outcome Variable: 

Stage 2to3 

all renovation 

types 

amenity 

only 

efficiency only 

+ mixed 

amenity 

only 

efficiency only 

+ mixed 

CDLs only 

Pseudo R2 0.14** 0.10 0.26* 0.15* 0.05 

AIC a 8,659 4,126 3,251 3,893 2,803 

BIC a 8,803 4,242 3,358 4,008 2,905 

N (moving from Stage X) 166 74 63 82 62 

N (moving to Stage Y) 159 82 62 71 45 

CDLs and Intentional Decision Variables 

Pseudo R2 0.25** 0.15* 0.33** 0.20* 0.17 

AIC a 4,622 2,401 1,870 2,247 1,596 

BIC a 4,748 2,498 1,965 2,343 1,685 

N (moving to Stage X) 151 71 62 80 59 

N (moving from Stage Y) 151 80 59 67 43 

Notes: ** p<.01; * p<.05. 
a AIC с AŬĂŝŬĞ͛Ɛ IŶĨŽƌŵĂƚŝŽŶ CƌŝƚĞƌŝŽŶ͕ BIC с Bayesian Information Criterion. 

 

4.3.3. Strengthening of Renovation Intentions through the Decision Process: Intentional 

Decision Variables 

Object-specific intentional decision variables become relevant as renovation intentions 

strengthen through the decision process. Including attitudes towards renovation outcomes 

and perceived social norms on renovating should improve the model fits for the later stages 
of the decision process, and also help distinguish amenity from efficiency renovation types. 

 

This is broadly confirmed in the lower half of Table 5 which reports the model fit statistics 

using both CDLs and intentional decision variables as predictors of progression through the 

decision process, excluding households who reported triggers (see Appendix A6 for full 

results). Compared to the CDL-only models reported in the upper half of Table 5, pseudo R2s 

are higher and/or more strongly significant in all cases, and the AIC and BIC are around one 

third to a half lower in all cases. In other words, the intentional decision variables help 

explain strengthening renovation intentions (consistent with H1). 
 

Comparison of the model fits and variable coefficients also shows notable differences 

between amenity- and efficiency-focused renovation decisions (consistent with H3). As an 

example, positive attitudes towards specific renovation outcomes are significant influences 

on amenity renovators, but not efficiency renovators (see Appendix A6 for details). 

5. Discussion 

5.1. Validation of Conceptual Framework 

This paper developed a novel conceptual framework to explain household renovation 

decisions, with an emphasis on energy efficiency measures. The conceptual framework 

introduced a block of variables describing certain conditions of domestic life (CDLs) 
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associated with renovating. The CDLs explain the initial formation of renovation intentions 

as an adaptive response to tensions and imbalances with the design, arrangement, and use 

of space at home. 

 

Four hypotheses were identified to test this central proposition of the conceptual 
framework. All four hypotheses were broadly confirmed. Table 6 summarises the evidence. 

TABLE 6. EVIDENCE CONFIRMING HYPOTHESES ON RENOVATION DECISION MAKING (INCLUDING LINKS TO 

RELEVANT SECTIONS IN TEXT AND APPENDICES). 

 Scheffe Tests Path Analysis Probit Models 

H1: Influences on 

renovation decisions 

change over the 

decision process. 

Significant mean 

differences 

between stages 

(4.1, A4). 

Interrelationships 

between CDLs change 

in strength and 

significance between 

stages while 

maintaining similar 

structure (4.2, A5).  

CDLs influential only in 

initial stages (4.3.2). 

Intentional decision 

variables help explain 

strengthening intentions 

(4.3.3, A6). 

H2: The conditions of 

domestic life (CDLs) 

explain why 

homeowners start 

thinking about 

renovations. 

CDLs stronger in 

renovating 

households 

compared to null 

non-decision 

households (4.1, 

A4). 

Clearly interpretable 

interrelationships 

between CDLs (4.2, 

A5). 

Good model fit for 

predicting households in 

renovation decision 

process (4.3.1, A6). 

H3: Energy efficient 

renovation decisions 

are not distinctive at 

the early stages of the 

decision process. 

- Few differences in 

interrelationships 

between CDLs for 

amenity and efficiency 

renovators (A5). 

Object-specific attitudes 

and perceived social 

norms become more 

influential through 

decision process (4.3.3, 

A6). 

H4: The conditions of 

domestic life (CDLs) 

capture the influence of 

property and household 

characteristics on 

renovations. 

- CDLs mediate influence 

of property and 

household 

characteristics (4.2, 

A5). 

Inclusion of household and 

property characteristics 

does not improve fit of 

CDL-only model (A6). 

 

5.2. Implications for Policymakers & Service Providers 

By situating renovation decisions within domestic life, the validated conceptual framework 

demonstrates how the tractable, empirical strengths of quantitative modelling can be 

retained in a contextual, descriptively-rich framing of renovation decisions as an adaptive 

response to certain conditions of domestic life. The resulting decision model explicitly 
recognises the complexities of homes as adoption environments for renovation measures, 

and explains not just how households plan energy efficient renovations, but also why they 

are considering renovations in the first place. This research provides new insights for 

policymakers and service providers seeking to stimulate energy efficient renovation 

decisions. This is a major challenge. 

 

Across Europe, renovation rates remain stubbornly below what is needed to meet 

sustainable energy and climate change goals (Sandberg et al. 2016; Filippidou et al. 2017). 

The UK currently has no major policies to support improvements in the housing stock, yet 

reducing emissions from the residential sector is absolutely vital for near-to-medium term 
climate change goals (UK CCC 2017). The Green Deal was introduced with fanfare in 2013 
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and largely withdrawn less than two years later. Replacing obligations on utilities with a 

inform-and-finance approach targeting homeowners, the Green Deal did effectively raise 

the salience of energy efficient renovations but failed in other important ways (Pettifor et al. 

2015). First, it treated energy efficient renovations as discrete rather thaŶ Ă ͚ŵƵŶĚĂŶĞ͛ 
feature of broader home improvements. Second, it was attractive to homeowners only once 
they had already decided to renovate rather than initiating renovation decisions. Third, it 

emphasised financial attributes of the decision (cost, interest rate, payback) rather than 

tapping into underlying tensions in domestic life which renovations could help resolve. 

These design flaws are characteristic of many, if not most policies aiming to stimulate energy 

efficient home renovations. Innovative one-stop shop type business models providing audit, 

finance and implementation work with quality control measures like the Green Deal have 

also been proposed and implemented in other countries including in Scandinavia 

(Mahapatra et al. 2013). However like the Green Deal in the UK, these rely on motivated 

homeowners initiating the decision process. Well-designed business models can increase 

conversion rates of initial contacts into renovators, but fail to address why homeowners may 
be deciding to renovate in the first place. Three main insights from this research can help 

address these flaws and so transform policymaking to boost renovation rates. 

 

First, decisions to carry out renovations that include efficiency measures are influenced as 

much by factors relevant to amenity measures as by a desire to be more energy efficient. 

Energy-effŝĐŝĞŶĐǇ ŵĞĂƐƵƌĞƐ ĂƌĞ ŵƵĐŚ ŵŽƌĞ ĐŽŵŵŽŶůǇ ƉĂƌƚ ŽĨ ďƌŽĂĚĞƌ ͚ĂŵĞŶŝƚǇ͛ ŚŽŵĞ 
improvements than a distinctive type of renovation; only one in ten UK renovators are 

considering only efficiency measures (Wilson et al. 2013a). Energy-efficiency policy should 

target the bundling of efficiency measures into other types of home renovation, rather than 

trying to stimulate efficiency-only renovations in households not considering renovations. 
Marketing, sales channels, and existing points of contact between homeowners and the 

amenity supply chain (such as installers visiting homes to quote or measure up) can be used 

to target efficiency measures at would-be amenity renovators. 

 

Second, homeowners start thinking about efficiency renovations just as they do amenity 

renovations - as ways of resolving certain conditions of domestic life that create tensions, 

imbalances or issues within the home. Would-be renovators may face competing 

commitments in using available space at home; they may face or expect to face physical 

issues with home life; or they may think their home does not suitably express their own 

identity. Service providers can link their product and services more clearly to these 
underlying reasons why homeowners start thinking about renovating. The modeling analysis 

of energy efficient renovation decisions shows that efficiency measures can help make 

spaces in the home more useable or thermally comfortable, reduce environmental stresses 

on vulnerable household members, and combine functionality with design and aesthetics. 

These correspond to the Prioritising, Embodying, and Home as Project conditions 

respectively, each of which have significant and similarly strong effects on households 

thinking about or planning energy efficient renovations (see Appendix A6). 

 

Third, market segmentation strategies can help identify households with conditions of 

domestic life most strongly associated with renovating. Using proxy indicators to identify 
homes with unresolved tensions over the use of space can help utilities, housing 

associations, and other actors in the renovation supply chain to target their service offerings 

more effectively (Taylor et al. 2014). The Prioritising condition describes households juggling 

competing commitments with how space at home gets used. This is more likely in larger 

households, those with more than one child, or more than one adult working from home, 

those whose members have a diverse range of activities and interests, or whose 
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circumstances have just changed significantly (e.g., new job, new mode of transport, 

recently moved home). The Embodying condition, which describes households facing or 

expecting to face physical issues, is more likely in cases of poor health, old age, but also very 

young children. The Demonstrating condition describes households that see their homes as 

a means of expressing their own sense of identity, and that are more likely to receive ideas 
and inspiration from other people's homes, TV shows and stores, and to be DIY enthusiasts 

or serial home improvers. These proxy indicators all offer ways for service providers to 

target particular market segments with a higher propensity to renovate. 

 

Market segmentation is more commonly is based on readily observable property and 

household characteristics. The modelling confirms that these are only indirectly linked to 

renovation decisions. The path analysis shows that smaller properties, older properties, 

larger households, households with young children, and households which have recently 

moved in, are all more likely to be balancing competing commitments for the design and use 

of space at home (Prioritising). Households with elderly members are also more likely to 
physically experience thermal discomfort (Embodying). Both these conditions in turn predict 

a propensity to change things around at home (Adapting) including through renovating. The 

multivariate probit models further test these relationships on renovation propensity and 

confirm significant effects of larger households and households with young children. 

 

5.3. Implications for Applied Energy Research 

There are several limitations to this research (see Appendix A7 for full discussion). In 

particular, the development and testing of measurement items for the conditions of 

domestic life (CDLs) is experimental. The applicability of the CDLs can usefully be tested 

further in open-ended interviews with samples of renovators and non-renovators to 
establish their validity in differentiated domestic contexts. In addition, using cross-sectional 

data to analyse movement between stages allows only correlational support for the basic 

representation of changing influences over the decision process. A longitudinal (panel) 

sample would allow causal effects to be identified, by analysing sub-samples of households 

who have moved forwards or backwards through the decision process. 

 

In the introduction to this article, three broad streams of research on energy-efficient home 

renovations were identified as of interest to the Applied Energy readership: (1) technical and 

modelling analysis of renovation measures; (2) building performance, economic and energy 

consequences of renovating; (3) occupant behaviour and renovation decision-making. This 
article has contributed novel insights on this third stream, but these in turn inform more 

technical research in the first two streams. The adoption, use, and consequences of energy-

saving measures in homes is clearly influenced by both technological and behavioural factors 

(Tran 2012). Technical research commonly points to the occupants of homes and buildings 

as the source of unexplained variance, model or estimation error, differences between 

expected and actual energy performance. 

 

Understanding proximate influences on how homeowners decide to renovate is necessary 

for modelling the uptake and performance of specific energy renovation measures (Falke et 

al. 2016), for evaluating performance gaps (Mørck et al. 2012), and for designing user-
centred home energy management solutions (Jin et al. 2017). 

 

Understanding ultimate influences on why homeowners decide to renovate is necessary for 

designing, implementing and evaluating the consequences of policies and business models 

for stimulating renovation uptake (Mahapatra et al. 2013; Craig 2016; Johansson et al. 2017; 

Rommel and Sagebiel 2017). 
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By answering both why and how questions in combination, this article also provides a 

behaviourally-realistic basis for improving housing stock or energy system models used to 

evaluate efficiency potentials (Dodds 2014; Cayla and Maïzi 2015). System design and 

optimisation modelling tend to exclude the role of human agents when analysing the 
technical potential for renovation measures (Falke et al. 2016). Yet the homes, systems, or 

buildings being designed and modelled are for their occupants. Discrete decision models 

representing occupant behaviour can be integrated directly into systems models which 

describe exogenous influences from energy prices to policy measures (Bauermann et al. 

2014). 

6. Conclusions 

This paper advances understanding and modelling of energy efficient renovation decisions 

by including the underlying reasons why homeowners decide to renovate, by representing 

the decision as a process comprising a sequence of stages rather than as a one-off event, 

and by showing that the distinctiveness of efficiency-type renovations emerges through the 

decision process rather than being distinctive from the outset. 

 
The key contributions of this paper are: 

i. a novel conceptual framework explaining renovation decisions, drawing on theory 

and empirical work on domestic life; 

ii. an innovative mixed methods research design with quantitative measurement items 

developed from qualitative constructs characterising renovation decisions; 

iii. results from a nationally-representative survey measuring decision variables (with 

the full dataset publicly available via the UK Data Service archive); 

iv. path modelling to test the decision model and validate the conceptual framework; 

v. multivariate probit regression to apply the model for developing robust, replicable 

policy insights. 
 

As such, this paper is an original attempt to link contextualised qualitative research into 

homes and domestic life with more narrowly-framed quantitative modelling of renovation 

decisions. This is a critical area for researchers to develop further as it draws on 

descriptively-realistic characterisations of renovation decision-making to build a rigorous, 

replicable, and generalizable evidence base to inform public policy. 

 

Online Supplementary Information (Appendices) 

 

Further detail is provided in Appendices available as online supplementary information to 

this article: 
A1. Blocks of explanatory variable in conceptual framework, and explanation of the CDLs. 

A2. Sample characteristics. 

A3. Survey measurement items. 

A4. Scheffe multiple comparison of mean tests. 

A5. Path analysis of interrelationships between CDLs. 

A6. Multivariate probit models of the full renovation decision process. 

A7. Limitations of this research. 

 

The full survey instrument and dataset are publicly available via the UK Data Service 

(doi.org/10.5255/UKDA-SN-7773-1). 
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APPENDIX A1.  Blocks of explanatory variable in conceptual framework, and explanation 

  of the CDLs. 

APPENDIX A2.  Sample characteristics. 
APPENDIX A3.  Survey measurement items. 

APPENDIX A4.  Scheffe multiple comparison of mean tests. 

APPENDIX A5.  Path analysis of interrelationships between CDLs. 

APPENDIX A6.  Multivariate probit models of the full renovation decision process. 

APPENDIX A7.  Limitations of this research. 
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APPENDIX A1. Blocks of explanatory variable in conceptual framework. 

Table A1 summarises each of the four blocks of explanatory variable in the conceptual 

framework set out in the main text. The conditions of domestic life (CDLs) are explained 

further below. 

 

Property characteristics serve as proxies for contextual influences, although some studies 

measure a limited set of non-financial attributes of renovation measures like comfort 

(Jaccard and Dennis 2006). Household characteristics serve as proxies for personal 

influences on renovation decisions, although some studies measure these directly through 
environmental and energy-related attitudes and beliefs (Nair et al. 2010a; Organ et al. 

2013). However, generic socio-demographic and attitudinal variables only weakly predict 

domestic energy consumption once physical building characteristics are taken into account 

(Huebner et al. 2015). 

 

TABLE A1. BLOCKS OF EXPLANATORY VARIABLE IN THE CONCEPTUAL FRAMEWORK OF RENOVATION 

DECISION MAKING. 

Blocks of 

explanatory 

variable 

Brief description Explanatory role in 

renovation decision 

process 

Decision 

stages 

Types of 

renovation 

Conditions of 

Domestic Life 

(CDLs) 

conditions at home which 

create tensions or 

imbalances that renovating 

can resolve 

why homeowners start 

thinking about 

renovating in general 

terms 

0to1 

0to1,2,3 

all types ʹ no  

difference 

between amenity 

and efficiency 

Property & 

Household 

Characteristics 

physical and socio-

demographic 

characteristics associated 

with renovation intentions 

crude proxies for 

preconditions or 

underlying need to 

renovate (mediated by 

CDLs) 

0to1 

0to1,2,3 

all types ʹ no  

difference 

between amenity 

and efficiency 

Intentional 

Decision 

Making 

positive attitudes and 

normative influences 

cumulatively reinforce 

intentions towards 

renovating 

ŚŽǁ ŚŽŵĞŽǁŶĞƌƐ͛ 
intentions to renovate 

take shape in specific 

terms during the 

decision process 

1to2 

2to3 

both amenity and 

efficiency, but 

different object-

specific attitudes 

& norms in each 

case 

 

Triggers 

events outside everyday 

domestic life which sharply 

increase the need to 

renovate 

precipitate decisions, 

short-circuiting staged 

decision process 

0to1,2,3 

1to2,3 

efficiency (e.g., 

heating system 

breakdown)  

 

The conditions of domestic life (CDLs) warrant further explanation as they are a novel and 

original contribution of this research. The CDLs were developed from prior research 
involving 35 interviews with owner-occupied households in the period January - May 2012 

split between two study sites: Rackheath in Norfolk, and Sutton in South London. The 

interview sample was recruited to include households who had recently renovated, 

households who were thinking about renovating at some point in the future, and 

households with no plans to renovate. Renovator households included both energy efficient 

and amenity renovation types. Full details of the interview study are available in: (Wilson et 

al. 2013b). 

 

Data from the interviews were analysed to identify conditions in the everyday lives of 
renovating households that were absent in non-renovating households. Renovating 
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households were found to be considering renovations or to have renovated in response to 

perceived needs that arose from imbalances or tensions experienced as an ongoing 

condition of domestic life. 

 

Prioritising 

 

͚Prioritising͛ ŝƐ ƚŚĞ ďĂůĂŶĐŝŶŐ ŽĨ ĐŽŵƉĞƚŝŶŐ ĂŶĚ Ăƚ ƚŝŵĞƐ ĐŽŶĨůŝĐƚŝŶŐ ĐŽŵŵŝƚŵĞŶƚƐ͘ TŚĞƐĞ 
commitments may relate to work, family, friends, community, interests, leisure, socialising, 

and so on. In its active form (and if dwelled upon), Prioritising can include the process of 

decision making to try and resolve different commitments, and allocate finite amounts of 

time, domestic space, resources, and so on (Munro and Leather 2000; Jarvis 2005); Jarvis 

2005]. Prioritising may be identified through the existence of boundaries within the home or 

through the recognition of boundaries being crossed (Nippert-Eng 1996). Boundaries can be 

seen as constructs created to categorise and compartmentalise lives to help organise tasks 

or focus on one task or another. Common examples of boundaries include: work-life, adult-
kids, quality time, relaxing-chores. 

 

Embodying 

 

͚Embodying͛ ĐĞŶƚƌĞƐ ŽŶ ŚŽǁ ǀŝĞǁƐ ŽĨ ƚŚĞ ďŽĚǇ ĂŶĚ ŝƚƐ ĂďŝůŝƚŝĞƐ ǁŝůů ŝŵƉĂĐƚ ƚŚĞ ƵƐĞ ŽĨ ƐƉĂĐĞ 
at home (Imrie 2004). Embodying ŝŶĐůƵĚĞƐ ďŽƚŚ ƚŚĞ ŚƵŵĂŶ ďŽĚǇ͛Ɛ ƉŚǇƐŝĐĂů ĐŽŶŶĞĐƚŝŽŶ ƚŽ 
the place that is home, and how that place shapes living and life in the home (Imrie 2004). 

Manifestations of Embodying may change over time, or may pre-empt changes that are yet 

to occur with one or more household members, particularly children and elderly people. 

Embodying is ultimately concerned with the physicality of living. In energy terms, this links 
strongly to thermal comfort (Cole et al. 2008; Shove et al. 2008). 

 

Demonstrating 

 

͚Demonstrating͛ ĚĞƐĐƌŝďĞƐ ƚŚĞ ĂďƐŽƌƉƚŝŽŶ ĂŶĚͬŽƌ ƚƌĂŶƐŵŝƐƐŝŽŶ ŽĨ ĚŝĨĨĞƌĞŶƚ ĂƉƉƌŽĂĐŚĞƐ ƚŽ 
the design and use of physical space at home. These approaches might include those seen in 

media representations, advertising, ŚŽŵĞ ƐƚŽƌĞƐ͕ ŽƚŚĞƌ ƉĞŽƉůĞ͛Ɛ ŚŽŵĞƐ͕ or changes in policy 

and social marketing. Demonstrating is concerned with specific, physical activities in or to 

the home, and can challenge or confirm activities as simple as hammering a nail into a wall 

or as complex as re-designing a whole home (Hand et al. 2007). Demonstrating can also 
generate thoughts and ideas for the home, or can place barriers in the way of achieving 

balance in domestic life (Gram-Hanssen 2007). Demonstrating is typically seen as bigger 

than the selĨ Žƌ ŚŽƵƐĞŚŽůĚ͕ ĂŶĚ ŝƐ ŽĨƚĞŶ ŝŵƉĞƌƐŽŶĂů Žƌ ŝŶƚĞƌƉƌĞƚĞĚ ŝŶ ƌĞĨĞƌĞŶĐĞ ƚŽ ͚ŽƚŚĞƌƐ͛ 
(Sparke 1995). 

 

Social Norms 

 

The awareness to and receptiveness of households to social norms is closely related to the 

Demonstrating condition. Social norms can be descriptive (I should do this because others 

are doing it) or injunctive (I should do this because others approve of it) (Cialdini and 
Goldstein 2004). Social norms may vary in the extent to which they are communicated 

through social networks. Individuals detect and seek to conform or comply with social norms 

for different reasons: to affiliate with others; to maintain a positive self-concept; and to 

affirm the accuracy of their perception of reality (Cialdini 2007). A growing body of evidence 

has shown the influence of social norms on energy-related behaviour in homes (Nolan et al. 
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2008), and on energy and environmental behaviour more generally (Alló and Loureiro 2014; 

Farrow et al. 2017). 

 

Home as Project 

 
Homes are not neutral contexts for decision making, nor neutral adoption environments for 

new technologies (Nansen et al. 2011). The home is not a static construct or representation 

ďƵƚ Ă ĚǇŶĂŵŝĐ ĞǆƉƌĞƐƐŝŽŶ ŽĨ ŚŽƵƐĞŚŽůĚ ŵĞŵďĞƌƐ͛ ĨĞĞůŝŶŐ ƚŽǁĂƌĚƐ ŝƚ (Baillie and Benyon 

2008). Household members ascribe meanings to their homes when thinking through 

changes made to the physical house. Three clusters of meaning identified by Aune (2007) 

incluĚĞ͗ ͚ŚŽŵĞ ĂƐ Ă ƉƌŽũĞĐƚ͖͛ ͚ŚŽŵĞ ĂƐ Ă ŚĂǀĞŶ͖͛ ĂŶĚ ͚ŚŽŵĞ ĂƐ ĂŶ ĂƌĞŶĂ ĨŽƌ ĂĐƚŝǀŝƚŝĞƐ͛͘ Homes 

ŵĂǇ ďĞ ƐĞĞŶ ĂƐ Ă ƉƌŽũĞĐƚ ƚŽ ďĞ ĐŽŶƚŝŶƵĂůůǇ ƵƉĚĂƚĞĚ ƚŽ ĞǆƉƌĞƐƐ Ă ŚŽƵƐĞŚŽůĚ͛Ɛ ŝĚĞŶƚŝƚǇ͕ ĂƐ Ă 
haven or secure space away from public life, or as a social arena for activities and exchange. 

These various meanings are neither exclusive nor fixed. Rather they emphasise how 

ŚŽƵƐĞŚŽůĚƐ͛ ĞŵŽƚŝŽŶĂů ĐŽŶŶĞĐƚŝŽŶƐ ǁŝƚŚ ƚŚĞŝƌ ŚŽŵĞƐ ŝŵƉĂĐƚ ŽŶ ƚŚĞŝƌ ĞǆƉĞĐƚĂƚŝŽŶƐ ŽĨ 
comfort and associated homemaking activities including renovating. 

 

Seeing a home as a project is of particular relevance here. Home as Project mediates 

whether the Adapting condition leads to major structural renovation works or to more 

minor adaptations. Certain households are strongly characterised by a view of their homes 

as a project through which they can demonstrate their skills and express their identity 

(Haines and Mitchell 2014). The display and status functions of homes make it likely that 

renovation activity will be noticed by peers or neighbors and so susceptible to social norms 

(Kempton and Layne 1994). 

 
Adapting 

 

͚Adapting͛ ŝŶǀŽůǀĞƐ ĞŝƚŚĞƌ Ă ƚĂĐŝƚ ĂĐŬŶŽǁůĞĚŐĞŵĞŶƚ Žƌ ĂŶ ĞǆƉůŝĐŝƚ ĂǁĂƌĞŶĞƐƐ ŽĨ ĐŚĂŶging the 

physical arrangement or material surroundings at home to meet competing needs or solve 

perceived problems with objects or the use of space. This might be a precursor to altering 

physical structures (e.g., knocking down walls), but initially attention might simply be on 

how furniture and furnishings are arranged. Adapting may also be consistent with a 

sentiment or admission to just make do with things as they are. Recognising that the current 

configuration of the home is not adapted to the household͛Ɛ ĐƵƌƌĞŶƚ ůŝǀŝŶŐ ƉĂƚƚĞƌŶƐ ŵĂǇ ďĞ 
uncomfortable, and making do is a strategy for reducing dissonance just as thinking about 
making structural changes may be (Watson and Shove 2008). Although focused on physical 

spaces and structures, Adapting also has an emotional dimension in response to the 

challenges of pƌŝŽƌŝƚŝƐŝŶŐ ĐŽŵŵŝƚŵĞŶƚƐ ĂŶĚ ŚŽƵƐĞŚŽůĚ ŵĞŵďĞƌƐ͛ ŶĞĞĚƐ (Chappells and 

Shove 2005). Adapting could thus be a seemingly unconscious way of acknowledging some 

discontent with the current pattern of domestic life (Shove et al. 2007). 
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APPENDIX A2. Sample characteristics. 

 

Table A2a summarises the sample characteristics for the quota sampling of each decision 

stage, and compares these against population means. Each decision stage has similar sample 

characteristics which are also broadly representative of the UK homeowner population. 
Table A2b provides further details on the representativeness of the sample across multiple 

categories of property age and property type. 

 

TABLE A2A. SAMPLE CHARACTERISTICS VS. POPULATION MEANS. 

Sample Characteristics stage 0 stage 1 stage 2 stage 3 all stages 

population 

(homeowners) 

Background frequency 

in population (before 

quota sampling) 

55% 17% 13% 14%  

 

Sample size (after quota 

sampling) 
n=259 n=254 n=253 n=262 n=1028 

 

Household & Property Characteristics  

Median annual 

household income 
£25-30k £30-35k £35-40k £30-35k £30-35k £25.5k b 

Mean household size 2.1 2.4 2.6 2.5 2.4 2.2 d 

Most common property 

type 
semi-detached house 

semi-

detached 

house 

semi-

detached 

house a 

Most common property 

age (year built) 
1950-1989 1950-1989 1945-1990 c 

Most common length of 

tenure 
>= 20 years 

>= 20 

years 
10-19 years a 

Most common expected 

future tenure 
no plans to move 

no plans 

to move 
- 

Respondent Characteristics  

Mean respondent age 54.3 yrs 49.8 yrs 48.0 yrs 47.2 yrs 49.8 yrs 45 to 64 d 

Frequency of female 

respondents 
52.5% 60.2% 46.6% 50.4% 52.4% - 

Notes: a (ONS 2011); b (ONS 2012); c (DCLG 2013a); d (DCLG 2013b). 

 

TABLE A2B. SAMPLE CHARACTERISTICS VS. POPULATION-LEVEL PROPERTY AGE & TYPE. 

 sample characteristics (all stages) population (homeowners)a 

Property age 
 

Pre 1919 17% 20% 

1919-44 21% 19% 

1945-64 

44% 

19% 

48% 1965-80 21% 

1981-90 8.6% 

Post  1990 18% 13% 

Property type  

Detached housing 29% 24% 

Semi-detached housing 34% 31% 

Terraced housing 22% 26% 

Other (bungalows and flats) 15% 19% 

Notes: a owner-occupied homes in England & Wales (ONS 2011) and b (ONS 2012) 
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APPENDIX A3. Survey measurement items. 

 

As no pre-existing measurement items for the CDLs were available, multiple possible items 

for each CDL were developed and subjected to three rounds of testing for clarity, 

comprehensibility, and consistency during the period June ʹ August 2012 (between 20-40 
homeowners per round). A final set of three to four measurement items per CDL were 

selected for inclusion in the survey; see Table A3 and (Wilson et al. 2013b) for details. CDLs 

are not specific to energy efficient renovations so each item is expressed in a general form. 

 

Measurement items for intentional decision variables were developed based on existing 

literature. Two items for Attitudes measured the evaluation of expected outcomes (Ajzen 

2001). Three items for Social Norms measured descriptive norms (what others are doing), 

injunctive norms (what others approve of), and the extent to which norms are 

communicated through inter-personal networks (Cialdini 2007; Manning 2009). As 

intentional decision variables are object-specific, different sets of measurement items were 
included to distinguish energy efficient renovation decisions from amenity renovation 

decisions; see Table A3. 

 

All measurement items were short statements with a 7 point Likert scale response 

(1=strongly disagree | 7 = strongly agree). Factor analysis of the full sample's responses to 

the multiple measurement items per CDL found a clear and interpretable factor structure for 

Demonstrating which is used in the analysis. The other CDLs lacked a clear factor structure, 

so single items were selected as most representative of the general meaning of the CDL. For 

the intentional decision variables, the multiple measurement items for both Social Norms 

and Attitudes (specified for both energy efficiency and amenity measures) reduced down 
into clearly interpretable factors. These factors are used in the analysis. 
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TABLE A3. MEASUREMENT ITEMS AND FACTORS FOR CONDITIONS OF DOMESTIC LIFE (CDLS) AND 

INTENTIONAL DECISION MAKING. NOTES: BASED ON FULL SAMPLE. 

Variables 

used in 

analysis Measurement item (1=Disagree | 7=Agree) 

item 

mean 

(s.d.) 

factor 

loading 

Cron-

ďĂĐŚ͛Ɛ 
ɲ 

factor 

mean 

(s.d.) 

Conditions of Domestic Life (CDLs)  

Prioritising 

(item) 

NĞǁ ƚŚŝŶŐƐ ǁĞ͛ƌĞ ĚŽŝŶŐ ŝŶ ŽƵƌ ůŝǀĞƐ ŵĞĂŶ ǁĞ 
have to rethink the way we use our home 

3.63 

(1.88) 
- - - 

Embodying 

(item) 

Physical issues faced by some household 

members influence how our home is arranged 

2.89 

(2.08) 
- - - 

Demon-

strating 

(factor) 

We take on board how other people have their 

homes when doing things to our home 

3.96 

(0.05) 
0.94 

0.85 
3.52 

(1.36) 

HŽǁ ŚŽŵĞƐ ĂƌĞ ƉŽƌƚƌĂǇĞĚ ŝŶ ƚŚĞ ŵĞĚŝĂ ĐĂŶ͛ƚ 
help but influence what we do in our own 

home 

3.68 

(0.05) 
0.87 

We get inspired by things we see displayed or 

advertised in home stores 

4.17 

(0.05) 
0.87 

Home as 

Project 

(item) 

We see our home as a project, somewhere we 

can spend time and effort expressing ourselves 

and how we want to live 

4.17 

(1.84) 
- - - 

Adapting 

(item) 

WĞ͛ƌĞ ĂůǁĂǇƐ ĐŚĂŶŐŝŶŐ ƚŚŝŶŐƐ ĂƌŽƵŶĚ Ăƚ ŚŽŵĞ  3.14 

(1.65) 
- - - 

Intentional Decision Making  

Attitudes-

Amenity 

(factor) 

The pros of renovating clearly outweigh the 

cons 

5.29 

(0.04) 
0.71 

0.83 
4.43 

(0.95) The pros of renovating to improve the quality 

of life at home clearly outweigh the cons 

5.67 

(0.03) 
0.90 

Attitudes-

Efficiency 

(factor) 

The pros of reducing the energy used in homes 

clearly outweigh the cons 

5.44 

(0.04) 
0.92 

0.85 
4.53 

(1.13) The pros of reducing the impact homes have on 

the environment clearly outweigh the cons 

4.88 

(0.04) 
0.83 

Social 

Norms-

Amenity 

(factor) 

MĂŶǇ ƉĞŽƉůĞ ĂƌĞ ƌĞŶŽǀĂƚŝŶŐ ƚŚĞŝƌ ŚŽŵĞ͛Ɛ ůŝǀŝŶŐ 
spaces (like kitchens, living rooms and 

bedrooms) 

5.17 

(0.03) 
0.94 

0.85 
4.40 

(1.00) 

People think favourably of renovating living 

spaces in homes (like kitchens, living rooms and 

bedrooms) 

5.34 

(0.03) 
0.85 

People talk a lot with others about renovating 

living spaces in homes (like kitchens, living 

rooms and bedrooms) 

4.55 

(0.04) 
0.75 

Social 

Norms-

Efficiency 

(factor) 

Many people are renovating their homes to 

make them more energy efficient 

5.21 

(0.03) 
0.95 

0.84 
4.44 

(0.95) 

People think favourably of renovating to make 

homes more energy efficient 

5.50 

(0.03) 
0.94 

People talk a lot with others about renovating 

to make homes more energy efficient 

4.99 

(0.04) 
0.72 
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APPENDIX A4. Scheffe multiple comparison of mean tests. 

 

Table A4 summarises the Scheffe test results between decision stages. 

 

TABLE A4. CHANGES IN MEAN RESPONSES THROUGH THE RENOVATION DECISION PROCESS. 

 
Forwards progression through decision stages 

0to1 0to2 0to3 1to2 1to3 2to3 

Conditions of Domestic Life (CDLs)       

Prioritising +* +* +* +* +* - 

Embodying + + +* + +*  

Demonstrating +* +* +* + + - 

Home as Project +* +* +* +* +* + 

Adapting +* +* +* +* +* + 

Intentional Decision Variables       

Attitudes-Efficiency +* +* +* +* +* + 

Attitudes-Amenity +* +* +* +* +* + 

Social Norms-Efficiency +* +* +* - + + 

Social Norms-Amenity +* +* +* + + - 

 
Legend: 

+* Mean response is significantly higher at |p|<=.05 

+ ͙͘ ŚŝŐŚĞƌ ďƵƚ ŶŽƚ ƐŝŐŶŝĨŝĐĂŶƚ 

-* Mean response is significantly lower at |p|<=.05 

- ͙͘ ůŽǁĞƌ ďƵƚ ŶŽƚ ƐŝŐŶŝĨŝĐĂŶƚ 

 No change 
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APPENDIX A5. Path analysis of interrelationships between CDLs. 

 

Hypothesised interrelationships between the CDLs were formalised in a series of 'decision 

maps' for each decision stage. Path analysis was used to test the direction and strength of 

bivariate relationships using pairwise partial correlations (controlling for other relationships). 
All relationships with weak associations (r<=.3) or insignificant associations (|p|<0.05) were 

rejected. The resulting reduced-form 'decision maps' provided a parsimonious and 

generalizable series of causal pathways between variables describing the CDLs (testing H2 

and H4). These interrelationships also included property & household characteristics, and 

general social norms on renovating (Social Norms-Amenity), which are closely related to the 

Demonstrating condition. 

 

Table A5 shows the full results of the path analysis by stage (and for the base model 

reported in the main text for stages 1-3 combined). Although the endogenous structure of 

the CDLs is very similar across decision stages, the strength of interrelationships between 
CDLs varies somewhat (consistent with H1). As an example, Demonstrating and Social 

Norms-Amenity mediate between Prioritising and Adapting but their influence weakens 

through the decision process. In stages 1 and 2, 68% of the total effect of Prioritising on 

Adapting is through these mediators but in stage 3 this is reduced to only 17%. In other 

words, households in the earlier stages of the renovation decision are more receptive to 

external sources of idea and inspiration for making changes to the home. They are also more 

likely to be influenced by social norms of renovation behaviour. 

 

The overall model fit is higher for stage 0 (the null non-decision stage) compared to the 

renovation decision stages (1-3). In other words, the CDLs explain more variation in the 
Adapting condition in households who are not thinking about renovating. Adapting 

describes the condition of wanting or needing to make changes to the home, whether 

through major renovations, minor DIY, or just muddling through (i.e., perceiving a need to 

make changes but not acting on it). All these responses are possible for households in 

decision stage 0. In comparison, households in decision stages 1-3 are - by definition - 

considering renovations. This narrows down the interpretation of the Adapting condition, 

and so slightly weakens the explanatory power of the antecedent CDLs. 

 

Adapting and Home as Project are closely related with households that see their home as an 

ongoing project being more likely to respond to a perceived need to change the home by 
undertaking major renovation work rather than more minor adaptations or just muddling 

through. Home as Project acts directly on Adapting, but is also mediated by the Prioritising 

and Demonstrating conditions. 
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TABLE A5. CAUSAL PATH MODEL COEFFICIENTS (STANDARDISED BETAS) AND MODEL FIT STATISTICS FOR 

EACH DECISION STAGE. 

Antecedents for each CDL stage 0 stage 1 stage 2 stage 3 

stages 1-3 

combined  

Prioritising 

Embodying  0.18**  0.27**  0.11  0.18*  0.19** 

Home as Project  0.15*  0.14*  0.18*  0.18**  0.18** 

dependent children at home  0.07  0.18* -0.02  0.05  0.06 

retirees at home -0.07 -0.06 -0.05 -0.18* -0.10* 

household size  0.08  0.08  0.20*  0.03  0.11* 

years planning to stay in home -0.32** -0.07 -0.27** -0.02 -0.11* 

property size  0.01 -0.03 -0.02 -0.04 -0.02 

property age -0.02   0.03 -0.02  0.10   0.03 

Embodying 

Home as Project  0.20**  0.03  0.16*  0.25**  0.16** 

retirees at home  0.04  0.13  0.13*  0.12  0.13* 

Demonstrating 

Prioritising  0.13*  0.22**  0.26**  0.16*  0.22** 

Social Norms-Amenity  0.22**  0.39**  0.23**  0.28**  0.30** 

Home as Project  0.34**  0.13*  0.27**  0.33**  0.24** 

Social Norms-Amenity 

Prioritising  0.12  0.12  0.13*  0.07  0.11* 

Home as Project  0.35**  0.16*  0.30**  0.24*  0.23** 

household size  0.18**  0.19* -0.02  0.06  0.08* 

Adapting 

Prioritising  0.30**  0.17*  0.18*  0.29** 0.22** 

Demonstrating  0.13  0.23*  0.28**  0.28** 0.26** 

Social Norm-Amenity  0.21**  0.10  0.05  0.10 0.08* 

Home as Project  0.09  0.18*  0.25**  0.14* 0.21** 

Model Fits (R2)      

Prioritising  0.22  0.18  0.18  0.15 0.15 

Embodying  0.04  0.02  0.04  0.06 0.04 

Demonstrating  0.27  0.29  0.29  0.30 0.29 

Social Norms-Amenity  0.19  0.10  0.12  0.08 0.09 

Adapting  0.27  0.23  0.32  0.33 0.31 

Overall Model  0.42  0.25  0.37  0.32 0.28 

Model Statistics      

RMSEA 0.054  0.038  0.038  0.036 0.043 

CFI 0.93  0.96  0.96  0.97 0.96 

N 177 199 203 195 597 

Notes: All reported coefficients are standardized beta vaůƵĞƐ ;ɴͿ͖ ΎΎ ͮƉͮ<  .01; * |p|<  .05. RMSEA 

;ƌŽŽƚ ŵĞĂŶ ƐƋƵĂƌĞ ĞƌƌŽƌ ĂƉƉƌŽǆŝŵĂƚŝŽŶͿ͕ ĂŶĚ CFI ;ĐŽŵƉĂƌĂƚŝǀĞ Ĩŝƚ ŝŶĚĞǆͿ ĂƌĞ ďŽƚŚ ͚Ĩŝƚ ŝŶĚŝĐĞƐ͛ ƵƐĞĚ ƚŽ 
compare the extent to which specified pathways been variables within a model are an improvement 

relative to a null model with no relationship between variables. A CFI >=0.95 and RMSEA between 

0.01 to 0.05 is indicative of a good model fit in that there is a significant improvement relative to the 

null model. 

 

Further path analysis was conducted for the different types of renovation (amenity only, 

efficiency only + mixed). Again, the general interrelationships between CDLs, and between 

CDLs and property and household characteristics, were found to be broadly similar. In other 

words, the CDLs have a similar explanatory role for both amenity and efficiency renovators.  
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APPENDIX A6. Multivariate probit models of the full renovation decision process. 

 

The full decision model including all four blocks of explanatory variable was tested using 

multivariate probit regressions on dichotomous decision stage variables. Beginning with the 

CDLs, each block of explanatory variable was added hierarchically to isolate its incremental 
effect. Decision stage outcome variables are a more direct measure of renovation intentions 

than the Adapting condition used in the path analysis. To maintain consistency with the path 

analysis, the models simultaneously estimated the direct effects of CDLs and intentional 

decision variables on decision stage as well as antecedent relationships between CDLs. 

Formally, this is called a multivariate multiple probit regression (see Appendix A6). 

 

The main outcome variable was Stage 0to1 which compared households not thinking about 

renovating (stage 0) and households thinking about renovating in general terms (stage 1). 

The symbol 'to' is used to denote 'moving to' such that the Stage 0to1 variable means 

moving from decision stage 0 to stage 1 (while noting that the stages are cross-sections of 
independent samples so do not show within-subjects progression). 

 

Additional decision models were estimated with a Stage 0to1,2,3 outcome variable 

comparing households in the null non-decision stage (0) with households in any of the three 

stages (1-3) of the decision process. These Stage 0to1 and Stage 0to1,2,3 models evaluate 

how well the CDL variables explain the origination or emergence of renovation intentions 

(testing H2). 

 

A further set of models were estimated for Stage 1to2 and Stage 2to3 outcome variables to 

test for the influences on strengthening intentions through the decision process. These 
models were also used to examine the distinctive features of energy efficient as opposed to 

amenity renovation decisions (testing H3). 

 

  



35 

 

 

Initial Formation of Renovation Intentions: CDLs and Triggers 

 

Table A6a shows the full multivariate probit model results for the Stage 0to1 and Stage 

0to1,2,3 outcome variables with CDLs only as explanatory variables. These include the 

simultaneously estimated multivariate regressions for each explanatory variable in the 
probit model. The model fit statistics shown are McKelvey-Zavoina pseudo R2s which are 

good estimators of fit for probit models, providing a relatively unbiased estimate of 

explained variance in terms of the probability of an event occurring (movement between 

renovation decision stages). Pseudo R2s assume the existence of an underlying unobserved 

continuous dependent variable which has a standard normal distribution rather than a 

logistic curve. In this way it is closest to a OLS R2 compared to other forms of pseudo R2 

(Hagle and Mitchell 1992). 

 

TABLE A6A. FULL RESULTS OF MULTIVARIATE MULTIPLE PROBIT REGRESSIONS: CDLS ONLY; DECISION STAGE 

0TO1 AND STAGE 0TO1,2,3. 
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Strengthening of Renovation Intentions through the Decision Process: Limited Explanatory 

Power of CDLs 

Table A6b shows the full multivariate probit model results for the Stage 0to1, Stage 1to2 

and Stage 2to3 outcome variables with CDLs only as explanatory variables. These include the 

simultaneously estimated multivariate regressions for each explanatory variable in the 
probit model. The Stage 1to2 and Stage 2to3 models distinguish amenity-only renovators 

(red shading) from efficiency-only and mixed efficiency + amenity renovators (green 

shading). Relative to the Stage 0to1 models, the Stage 2to3 models in particular are weaker 

fits, with coefficients either becoming insignificant or reversing in sign.  

 

TABLE A6B. FULL RESULTS OF MULTIVARIATE MULTIPLE PROBIT REGRESSIONS: CDLS ONLY; DECISION STAGE 

0TO1, STAGE 1TO2 AND STAGE 2TO3. 
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Strengthening of Renovation Intentions through the Decision Process: Household & Property 

Characteristics 

 

The path analysis found that the influence of household & property characteristics on 

intentions to make changes to the home (the Adapting condition) is mediated by 
descriptively-realistic CDLs. Consequently, the expectation is that including household & 

property characteristics in the full decision models in addition to the CDLs should not 

substantially improve the model fits. 

 

Table A6c reports the model fit statistics using both CDLs and household & property 

characteristics as explanatory variables, and excluding households who reported triggers. 

Compared to the CDL-only models reported in Table A6b, pseudo R2s are higher in all cases 

as would be expected with additional explanatory variables, but the AIC and BIC statistics 

are almost identical. In other words, adding household & property characteristics to the 

CDLs does not improve relative goodness of fit for models explaining progression through 
the renovation decision process (consistent with H4). 

 

TABLE A6C. MULTIVARIATE PROBIT MODEL FIT STATISTICS: CDLS AND HOUSEHOLD & PROPERTY 

CHARACTERISTICS, DECISION STAGES 0TO1, 1TO2, AND 2TO3, EXCLUDING HOUSEHOLDS WHO REPORTED A 

TRIGGER. 

Model Statistics with 

CDLs and Household & 

Property Characteristics 

as Explanatory 

Variables 

Outcome 

Variable: 

Stage 0to1 

Outcome Variable: 

Stage 1to2 

Outcome Variable: 

Stage 2to3 

all renovation 

types 

amenity 

only 

efficiency only 

+ mixed 

amenity 

only 

efficiency only 

+ mixed 

Pseudo R2 0.20** 0.19* 0.33** 0.23** 0.19* 

AIC a 8,658 4,132 3,258 3,900 2,807 

BIC a 8,829 4,269 3,386 4,036 2,927 

N (moving from Stage X) 166 74 63 82 62 

N (moving to Stage Y) 159 82 62 71 45 

Notes: ** |p|<.01; * |p|<.05. 
a AIC с AŬĂŝŬĞ͛Ɛ IŶĨŽƌŵĂƚŝŽŶ CƌŝƚĞƌŝŽŶ͕ BIC с BĂǇĞƐŝĂŶ IŶĨŽƌŵĂƚŝŽŶ CƌŝƚĞƌŝŽŶ͘ 
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Table A6d shows the full multivariate probit model results for the Stage 0to1, Stage 1to2 

and Stage 2to3 outcome variables with CDLs and household & property characteristics as 

explanatory variables. These include the simultaneously estimated multivariate regressions 

for each explanatory variable in the probit model. The Stage 1to2 and Stage 2to3 models 

distinguish amenity-only renovators (red shading) from efficiency-only and mixed efficiency 
+ amenity renovators (green shading). 

 

TABLE A6D. FULL RESULTS OF MULTIVARIATE MULTIPLE PROBIT REGRESSIONS: CDLS AND HOUSEHOLD & 

PROPERTY CHARACTERISTICS; DECISION STAGE 0TO1, STAGE 1TO2 AND STAGE 2TO3. 
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Strengthening of Renovation Intentions through the Decision Process: Intentional Decision 

Variables 

 

Table A6e shows the full multivariate probit model results for the Stage 0to1, Stage 1to2 

and Stage 2to3 outcome variables with CDLs and intentional decision variables. These 
include the simultaneously estimated multivariate regressions for each explanatory variable 

in the probit model. The Stage 1to2 and Stage 2to3 models distinguish amenity-only 

renovators (red shading) from efficiency-only and mixed efficiency + amenity renovators 

(green shading). Intentional decision variables specific to efficiency measures were not 

included in the amenity-only models (grey shading). 

 

There are some interesting differences between the amenity only and the efficiency only + 

mixed models. Attitudes-Amenity significantly predict strengthening intentions towards 

amenity renovations. This holds for Stage 1to2 and Stage 2to3, but also Stage 0to1 (in 

addition to the effect of the CDLs). However Attitudes-Efficiency do not help explain 
strengthening intentions towards efficiency + mixed renovations. Instead, the effect of 

adding intentional decision variables is to reinforce the direct effects of certain CDLs: 

Prioritising on Stage 1to2; and Home as Project on Stage 2to3. 

 

One interpretation is that strengthening intentions through the decision process are linked 

to certain CDLs becoming more salient in renovating households. This was tested further by 

examining the correlations between Attitudes-Efficiency and Social Norms-Efficiency on the 

one hand, and Prioritising and Home as Project on the other. If these correlations increase 

through the decision process, then the two CDLs may be picking up the effect of the 

intentional decision variables in the probit models. 
 

Correlations between attitudes and the two CDLs either increase very slightly or decrease 

through the decision process: -0.03 (stage 1) to 0.05 (stage 2) with Prioritising; and 0.26 

(stage 2) to 0.15 (stage 3) with Home as Project. However, correlations between social 

norms and the two CDLs increase sharply: -0.04 (stage 1) to 0.26 (stage 2) with Prioritising; 

and 0.08 (stage 2) to 0.33 (stage 3) with Home as Project. This is consistent with the 

interpretation that as their intentions strengthen, energy-efficiency renovators are 

internalising normĂƚŝǀĞ ŝŶĨůƵĞŶĐĞ ƚŚƌŽƵŐŚ ŐĞŶĞƌĂů ƵŶĚĞƌůǇŝŶŐ ĐŽŶĚŝƚŝŽŶƐ ĨŽƌ ƌĞŶŽǀĂƚŝŶŐ͗ ͚ŶĞǁ 
ƚŚŝŶŐƐ ŝŶ ŽƵƌ ůŝǀĞƐ͛ Žƌ Prioritising for the Stage 1to2 ŵŽĚĞů͖ ĂŶĚ ͚ĞǆƉƌĞƐƐŝŶŐ ŽƵƌ ŝĚĞŶƚŝƚǇ͛ Žƌ 
Home as Project for the Stage 2to3 model. This also helps explain why the Social Norms 
variables are not significant direct predictors of strengthening intentions in any of the 

models. As other studies have found, self-reported measures of receptiveness to normative 

influence tend to be weakened as respondents seek to rationalise their motivations (Nolan 

et al. 2008; Wilson and Dowlatabadi 2011). Curiously, however, this effect is specific to 

efficiency renovators. The same correlations in the amenity-only sample are broadly stable 

through the decision process. 

 

As a final comment, the models of the efficiency only + mixed renovation decisions are on 

relatively small sample sizes with a 2:1 ratio of mixed to efficiency-only renovators. This 

inevitably dilutes a clear effect of intentional decision variables specific to energy efficiency. 
Larger sample sizes of efficiency-only renovators are needed to further test the conceptual 

framework. 
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TABLE A6E. FULL RESULTS OF MULTIVARIATE MULTIPLE PROBIT REGRESSIONS: CDLS AND INTENTIONAL 

DECISION VARIABLES; DECISION STAGE 0TO1, STAGE 1TO2 AND STAGE 2TO3. 
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APPENDIX A7. Limitations of this research. 

There are several limitations to this body of research. These are summarised briefly in the 

main text, and expanded upon here. 

 

In particular, the development and testing of measurement items for the conditions of 

domestic life (CDLs) is experimental. The CDLs are derived from a series of interviews with 

homeowners pre- and post-renovating, and in a control non-renovating group (Wilson et al. 

2015 ECEEE). The reasoning enshrined in our conceptual framework of the renovation 

decision process (Figure 1) was that the CDLs provide descriptively-realistic accounts of why 
homeowners first start thinking about renovating. We tested this reasoning in our path 

analysis and decision modelling using quantitative measures generated by survey questions 

which are inherently restrictive. The applicability of the CDLs can usefully be tested further 

in open-ended interviews with samples of renovators and non-renovators to establish their 

validity in differentiated domestic contexts. 

 

More generally, using simplistic and standardised survey questions to measure complex and 

contingent social phenomena is problematic from a number of perspectives, both 

methodological and epistemological (Browne et al. 2013). This is borne out by the decision 
modelling which revealed the effect of certain object-specific attitudes and norms to be 

confounded with general conditions of domestic life. Extensive testing of measurement 

items and checking against qualitative data can help improve quantitative analysis. 

 

Another limitation of the conceptual framework and derived decision model is that a 

representation of renovations as a process comprising discrete stages may create arbitrary 

divisions along a continuum. Moreover, using cross-sectional data to analyse movement 

between stages allows only correlational support for the basic representation of changing 

influences over the decision process. A longitudinal (panel) sample would allow causal 

effects to be identified, by analysing sub-samples of households who have moved forwards 
or backwards through the decision process. 

 

In sum, context-specific testing of the CDLs as narrative accounts of emergent renovation 

processes, and longitudinal within-subjects analysis of progression through the decision 

process, are both important areas for further research. 
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