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Do energy performance policy
instruments work on owner-occupiers?

Abstract

An urgency and necessity is associated with achieving the energy saving gains reported
as languishing in the existing owner occupied housing stock. Success in this regard
relies, in part, on the policy instruments in place. Many of the same instruments,
including subsidies, audits and information tools, have been used for decades yet
there is uncertainty and confusion about theirimpact. In response, bottom up data
from a survey of owner-occupiers was used to evaluate the complete range of national
instruments available in the Netherlands. Associations between adopting energy saving
measures and using policy instruments were analysed. With the exception of the EPC,
energy tax and energy saving loans, statistical tests found instruments to be associated
with the adoption of energy saving measures. Information and financial instruments
were described as the most influential. However, approximately 40% of respondents
used instruments but did not consider them influential. While associations were found
between instruments and adopting measures they were not at the transformative level
that climate change policy demands.

The existing housing stock is reported to hold considerable energy saving potential.
Space and water heating in these dwellings is responsible for 40% of the total energy
consumption and greenhouse gas emissions in Europe (cited in Stiet and Dunkelberg,
2013, p. 250). Much of the stock is reported as ‘leaky’ constructed before energy
standards made a significant entrance to building regulations. Commentators in turn
argue for dramatic cuts in energy use and the research agenda is littered with calls for
‘achieving zero', 'deep retrofit’, ‘transforming existing dwellings’ and ‘scaling up efforts’
(Boardman, 2012; Curtain and Maguire, 2011; Delhagen et al., 2009). Accordingly,
ambitious policy targets have been established reflecting both the urgency and scale
of effort expected. In the Netherlands, targets of 20% reduction in greenhouse gas
emissions by 2020 mean that 300,000 buildings annually should be improved by at
least two energy rating classes (Ministry of Economic Affairs et al., 2014). To meet
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targets in Britain “one building would need to be retrofitted every minute for the next
40 years..." (cited in Wilson et al., 2015, p. 12).

Meeting these ambitious targets relies, in part, on the policy instruments in place. A
vast array of instruments has been designed to remove barriers to adopting energy
saving measures that households are considered to face and to transform the market
towards energy efficient products and dwellings. Many of these instruments have
existed in various forms for decades. Despite the longevity of many instrument types
there is uncertainty and confusion about impact, “despite all these inducements,
instructions, prompts and prods, homeowners remain stubbornly resistant to
improving their homes' energy efficiency by making structural changes to their heating
systems, walls, windows, doors, lofts and basements” (Wilson et al., 2015, p. 19). This
is part of the phenomenon termed the ‘energy efficiency gap’ whereby the adoption
rate of energy efficiency measures fails to meet full potential (Pelenur and Cruickshank,
2014, Allcott and Mullainathan, 2010; Jaffe and Stavins, 1994). The energy efficiency
gap is explained as “a complex phenomenon in which technical, institutional,

market, organizational and behavioural factors all play a significant role and are
interconnected” (Weber, 1997; Pelenur and Cruickshank, 2014).

Efforts to explain the gap between policy aspiration and reality are resulting in
increasingly sophisticated lines of inquiry especially relating to socio-demographic and
psychological factors of energy use and investment behavior (Abrahamse et al., 2005;
Stieft and Dunkelberg, 2013; Scott et al., 2014, Pettifor et al., 2015; Risholt and Berker
2013; Bartiaux et al., 2014; Wilson et al., 2015; Frederiks et al., 2015). Lagging behind
is sophistication in knowledge about the role of instruments. Research attempts to
unravel instrument impact are plagued by methodological problems including small
sample sizes, sample bias and the intractable issue of concluding causal impact in non-
experimental research (see Alberini et al., 2014; Abrahamse et al., 2005; Frederiks et
al., 2015). This is against a backdrop of little or no official monitoring and evaluation of
policy instruments.

To add knowledge to the instrument dimension of the energy efficiency gap a
framework was developed and used in Murphy et al. 2012 (Chapter 2) to conduct a top
down evaluation of national policy instruments used in the Netherlands. A conclusion
from this evaluation was that many unknowns surround the life of instruments once
they leave the realm of policy makers and implementation authorities. Stakeholders
interviewed for the top down evaluation lamented that instrument evaluations, when
conducted, focused on user satisfaction and not impact per se. Many of the perceived
successes and or failures of instruments were anecdotal. In response, this chapter uses
bottom up data from a survey of owner-occupiers to evaluate the complete range of
national instruments available in the Netherlands in 2012. The main question is: does
an association exist between using instruments and adopting energy saving measures?
In essence, do instruments work? As with the top down evaluation and all the research
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presented in this thesis the survey focused on instruments aimed at reducing space
and water heating in owner-occupied dwellings.

The survey consisted of questions about energy saving measures adopted within the
years preceding the survey. Questions about all national instruments available to
private owner-occupiers at that time were included. The survey also gathered data on
motivations for energy use and perceived influences of instruments. Information about
respondents was sought with questions about household and dwelling characteristics.
This was to contextualize the sample and to control findings by comparing them to
generally accepted findings in the field. Analysis, both descriptive and statistical, was
conducted on data from over 5,000 survey respondents. Descriptive analysis centered
on whether householders reported an association between the adoption of energy
saving measures and the use of instruments. Pearson’s chi square tests were used to
identify whether an association between adopting measures and instruments could be
statistically proven.

In section 2, the conceptual background and previous research that influenced

this research including the formulation of the survey and subsequent analysis is
summarised. In section 3, the methodology is described. Section 4 contains the results
divided into:

Contextual aspects relating to the quantity of measures adopted, motivations for
adopting measures and reasons for not adopting measures

Respondent answers about how instruments influenced them

Statistical test results of associations between dwelling and household characteristics
and the use of instruments.

The associations between the use of instruments and the quantity of energy saving
measures adopted.

Section 5 summarises the link between results and other research findings while in
section 6 the conclusions and recommendations are presented.
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Policy instruments have been defined as ‘elements in policy design that cause agents
of targets to do something they would not do otherwise or with the intention of
modifying behaviour to solve public problems or attain policy goals’ (cited in Birkland,
2005, p. 170). The expectation following this definition is great, instruments influence
the target group so that government policy is pursued and reached. Progress reports
and national plans typically give way to this definition presenting success stories of
instrument take up and resulting estimated energy savings. Behind such stories lies

a miasma. Do instruments play a role in triggering these savings? Do instruments

have the intended impact? Do instruments urge householders to do more than they
originally intended? Data that delves into these questions is severely lacking yet vital for
a full and comprehensive understanding of household energy efficiency policy.

Removing barriers and transforming markets

Policy instruments for improving energy performance of existing dwellings are
typically developed from an analytical framework based on overcoming barriers and
transforming markets (Blumstein et al., 1980, Wilhite et al., 2000; Weiss et al., 2012;
de T'Serclaes 2007; Boardman, 2012; Wilson et al., 2015). The result is instruments
designed to overcome information and financial barriers such as energy audits and
subsidies. Instruments such as Energy Performance Certificates (EPCs) meanwhile
are theorised as attaching an economic advantage to energy efficient dwelling thus
transforming the market. The energy efficiency gap is often explained as a failure of
instruments to adequately remove barriers (Weber, 1997; Blumstein et al., 1980,
Wilhite et al., 2000; Pettifor et al., 2015).

The "barrier model’, on which many instruments are based, is heavily criticised.
Conceptualizing householders as psychologically motivated individual decision
makers is considered seriously flawed (Shove et al 1998; Collins 2003; Wilson et al
2015). Many researchers and policy advisors argue for a deeper understanding of
the target group so that instruments can be designed more appropriately (Nilsson
and Wene, 2011; Wilhite et al., 2000; Wilson et al., 2015; Frederiks et al., 2015;
Rosenow and Sagar, 2015). The simplicity and problematic of the current system is
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encapsulated in the statement of Frederiks et al. (2015, p. 576) “there is no single
conceptual framework or model that is universally accepted by scholars as providing
an all-inclusive explanation of energy consumption and conservation, nor any single
approach that precisely predicts individual differences in such behavior”.

§ 3.2.3 Energy saving investment in private owner-occupied dwellings-what is known

Previous research allows for a number of tentative generalisations about why
households adopt energy saving measures and about household and dwelling
characteristics that influence the adoption of measures. Research identifies particular
types of energy saving investment that can to be broadly associated with household
lifecycle and occupancy stages; results which form the basis for segmentation studies
(Sutterlinetal., 2011; Frederiks et al., 2015).

Studies generally conclude that most householders take measures to reduce energy
costs and to improve comfort (Bruel and Hoekstra, 2005) while the main reason for
not taking measures is cost (Herring et al., 2007; Sardianou, 2007). Several studies
identify links with income and the adoption of energy saving measures. Bruel and
Hoekstra (2005) found that higher income groups were more likely to invest in
measures to improve comfort with lower income groups investing to save money. The
general conclusion from previous research is that higher income households invest
in the energy saving measures while lower income householders curtail their energy
use or take lower level energy saving measures (Pfaffenberger et al., 1983; Sardianou,
2007; Dillman et al., 1983). Exceptions do exist however with income found to be
insignificant in the studies of Weiss et al. (2012) and Curtis et al. (1984).

Householder age is considered a common determinant of investment in energy saving
measures. Sardianou (2007) found that as age increased the number of energy saving
measures adopted decreased. Likewise, Hirst and Goeltz (1985) found that younger
and older households take fewer actions than those of middle age. Meanwhile, Curtis
etal. (1984) found that the 31-35 year age group carried out the most energy saving
measures. Exceptions again exist with Weiss et al. (2012) finding that age had no
influence on retrofitting.

Household size is considered another influence for energy retrofitting. Sardianou
(2007) identified a link between increasing household size and number of measures
adopted. Curtis et al. (1984) found that households with two to four people took a
greater number of measures than other household sizes. Likewise, Herring et al. (2007)
found two person households most active in energy retrofitting.
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Less clear are the influences of education and occupation with some studies finding
these are significant and others less so (see Weiss et al., 2012; Curtis et al., 1984).

Policy instruments for saving energy- what is known

As opposed to research about household and dwelling characteristics, previous
research is not sufficiently wealthy to allow for general statements about how
instruments stimulate energy saving investment. Evaluations that exist are typically
focused on single instruments and specific to the region of implementation (Adjei et
al., 2011; Brounen and Kok, 2010; Gram-Hanssen, 2007; Rosenow., 2012). The dearth
of evaluation that exists means that evidence is drawn from different countries with the
caveat that design and implementation differences exist.

With this in mind it remains that the language of instrument impact is often negative,
special loan schemes are reported to suffer from low take up, energy taxes as non-
influential, subsidy schemes frequently criticised for significant numbers of free riders,
information campaigns and instruments are said to reach the already interested and
motivated (See Murphy et al., 2012 (Chapter 2); Murphy 2014a (Chapter 4); Murphy
2014b (Chapter 5); Joosen et al., 2004; BZK, 2011, ECN, 2010; CBS, 2011; Adjei et
al., 2011; Hamilton et al., 2010; Wilson et al., 2015). Even best practice instruments
like the federal loan and subsidy scheme in Germany is criticised for its ‘tremendous
remaining potential’ (see Wilson et al., 2015), Murphy 2014c (Chapter 6). Meanwhile,
flagship alternative instruments like the UK Green Deal are dismantled in infancy due
to a lack of public appeal (Rosenow and Sagar, 2015).

Toimprove knowledge of the instrument dimension of the energy efficiency gap a
survey was undertaken of Dutch owner occupiersin 2012. Out of the 7.4 million
dwellings in the Netherlands, 55% belong to the owner occupied sector (Eurostat,
2015). Owner-occupiers are considered to have different requirements and
experiences with policy instruments than social or private rented dwellings.

The survey included over 90 questions, mostly multiple choice with options for

respondent input, pertaining to the use of instruments available at the time (see
table 3.1 for the instruments that were included in the survey), the adoption of
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energy saving measures and contextual aspects, for example, dwelling age and
householderincome. The complete survey is reproduced in Appendix 3 (translated to
English from the Dutch original).

FINANCIAL INFORMATION-ORGANISATIONS INFORMATION OTHER

Meer met Minder subsidy

Home owner association

Interactive web pages

Building regulations

Energy audit subsidy

Builders/installers

EPC

High performance glazing subsidy

Meer met Minder organization

Energy audit

Local/provincial subsidy

Environmental consumer

organisation

VAT reduction

Energy Company

Energy saving loan

Energy tax

TABLE 3.1 Instruments forming part of survey
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Afocus of the survey was energy saving measures aimed at reducing space and water
heating as these represent financial investment and are considered to contribute to
long term reduction in energy use. The complete list of measures that appeared in the
survey are listed below. These are the measures that appear as recommendations on
the official national energy audit and EPC.

Boiler replacement

High performance glazing
Roof insulation

Floor insulation
Wallinsulation

Heat recovery shower
Heat recovery ventilation
Insulation of piping
Draught proofing
Renewable technology
Other

A key objective of the survey was to evaluate the EPC (see Murphy 2014b/Chapter 5),
therefore, recent homeowners registered in the EPC database and recent homeowners
registered as members of the Dutch Homeowners Association without an EPC were
approached. Another objective, and one which forms the basis for the research
presented here, was to explore and evaluate the effectiveness of the complete range
of national instruments available to owner occupiers to reduce energy consumption
for space and water heating. This scope sets this research apart from other evaluations
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which typically analyse single instruments. The central research question is basic

but crucial - is there an association between national policy instruments and the
adoption of energy saving measures? Data from a total of 5071 owner-occupiers, either
registered as holding an EPC or as a member of the national homeowner's association
form the basis for this analysis.

Descriptive analysis of motivations for energy saving measures, funding, and the
influence of instruments in the opinion of respondents was conducted. Statistical
analysis of the association between the adoption of energy saving measures and
instruments and householder contexts was also carried out. Given policy attention
to the need for deep retrofit/adoption of several energy saving measures instead of
‘one-off measures’, analysis of the association between the quantity of energy saving
measures adopted and instruments was conducted. Pearson’s chi square tests were
used to find statistical associations based on Field (2009).

Several representative issues were encountered with the sample (Eurostat, 2009; CBS,
2010 and 2012; CIA, 2012). Compared to the national average apartment dwellers were
underrepresented as were one person households. Higher educated and higherincome
households were overrepresented while unemployed households were underrepresented.
The majority of respondents belonged to the 40-65 age category. These representative
issues mirror the sample bias which is typically encountered in this field (see Hirst and
Goeltz, 1985; Stern et al., 1986; Wirtshafter, 1985; Abrahamse et al., 2005). A consistent
finding in this research field is that instruments such as energy audits are used by higher
income and higher educated older households with a greater interest in energy saving
thanis found in the general population. Socio-economic and dwelling data was collected
to provide contextual information and as a means to check validity of data. Representative
issues were not considered major and were not considered to impact on the research
question therefore no measures were adopted to correct for this.

Of the 5071 respondents to the survey a sizable 3829 (75.5%) adopted an energy
saving measure in the preceding four years. The norm was the adoption of one or two
measures at 33% and 29% respectively. The most frequently cited reason for energy
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retrofitting was to reduce bills, followed by improving comfort. Interestingly, while
respondents were confident that comfort improved, just over half could confirm that
energy bills had reduced. The explanation for this is not obvious. Perhaps respondents
naturally choose saving money as a motivation from a list of multiple choice survey
options but in reality it is not as strong as assumed by policy makers. This conforms
with both old and recent policy critiques in which an over-emphasis on the financial
aspects of energy saving to householders is highlighted (Magat et al., 1986; Wilson et
al., 2015, Rosenow and Sagar, 2015).

Almost 40% of respondents who invested in energy saving measures spent over €4000,
with savings the main funding source (in the case of 83% of respondents). Meanwhile,
the main reason for not investing in energy retrofitting, 38% of respondents, was that
dwellings were considered to be adequately energy efficient. This is considered an
interesting result since the survey audit and EPC data show that in policy terms such
dwellings would not be considered energy efficient.

Respondents were asked whether policy instruments influenced them in some

way in their energy retrofitting and how they would describe this influence. 57% of
respondents who used national financial instruments listed these as influential in
adopting energy saving measures. The performance based Meer met Minder subsidy
and renewable technology subsidy appeared most influential. Meanwhile, 60% of
respondents who contacted national organisations about retrofitting described these
as influential. 27% of respondents with an EPC/audit stated that this was an influential
factorin their decision making while 16% of respondents who applied for a building
permit described this as an influence.

The energy tax performed poorly in descriptions of its influence with 2314 respondents
(46%) aware of the tax, of which 880 were able to estimate how much tax they pay of
which, 178 stated it influenced them in some way in their energy use. Special energy
saving loans showed a weak influence with 1% of the sample using one of the three
loans then available.

To explore the influence and effectiveness of instruments in greater detail respondents
who answered positively that instruments formed an influence in their decision making
were asked three more detailed questions. In the case of information instruments,
respondents were specifically asked whether the instrument influenced them to:

adopt energy saving measures that they previously had not considered

adopt measures because the instrument confirmed their ideas about energy saving
measures

adopt more energy saving measures than they had planned
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EPC/audit influence 1049 respondents

Measures adopted that were not
previously considered

Measures adopted because the
instrument confirmed ideas about
energy saving

More measures adopted than planned _

because of the instrument
0 20 40 60 80 100 120
HYes M No MDontknow

FIGURE 3.1 Influence of the EPC/audit

Information tools
2046 respondents

HYes ENo HDontknow

Measures adopted that were not _

previously considered

e s 103

instrument confirmed ideas about...

More measures adopted than planned —

because of the instrument

0 20 40 60 80 100 120

FIGURE 3.2 Influence of information tools

27% (1049) of respondents in possession of an EPC/energy audit stated that

this formed an influence on adopting energy saving measures . 61.5% (2046) of
respondents who contacted national organisations or used on online information tool
stated that this formed an influence in their decision to adopt energy saving measures.
The strongest influence of the information instruments was to confirm the information
about energy saving already held by householders at 92% and 87% for the EPC/audit
and general suite of information tools respectively, see figures 3.1 and 3.2. However,
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instruments were moderately influential at stimulating the adoption of energy saving
measures that householders had not previously considered and at adopting more
measures than originally planned. These results show some success of instruments at
overcoming the barriers of inadequate and insufficient information.

In the case of financial instruments, respondents were asked whether:

— theinstrumentinfluenced them to carry out energy saving measures that they would
not have carried out without the instrument,

— theinstrumentinfluenced them to carry out more energy saving measures than they
originally planned because of the instrument

— theinstrumentinfluenced them to carry out measures earlier than they planned.

81% of respondents who used the renewable technology subsidy were positive about
the influence and 74.5% of those who used the Meer met Minder subsidy found it to
be influential, see figure 3.3. Meanwhile 67% and 63% of respondents who used the
high performance glass subsidy and VAT reduction stated that this influenced their
energy saving investment, see figure 3.3. The renewable technology and Meer met
Minder subsidies appeared as the most influential financial instruments according to
respondents, see figure 3.5and 3.6

% of respondents stating instrument influence

Renewable Technology Subsidy
High performance Glass Subsidy

Meer met Minder subsidy

Reduced VAT rate

o

20 40 60 80 100

FIGURE 3.3 Influence of financial instruments
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The most influential aspect of all instruments was that they stimulated the earlier
adoption of measures see figures 3.4 to 3.7. An important theory behind financial
instruments is that they stimulate 'additional’ energy saving improvement see Murphy
etal. 2012 (Chapter 2). Instruments depicted above were moderately successful in
this regard with the subsidy for renewable technology being the strongest at 60%. The
renewable technology subsidy was most influential at stimulating the adoption of a
measure that would not have been adopted without the subsidy, another important
theory of financial instruments (ibid). The reduced VAT appears as one of the weaker
financial instruments which confirms with this instrument being implemented
primarily as a tool to stimulate the building sector more than an energy saving initiative
per se (ibid).

Subsidy high performance glass 579 respondents
Measures carried out that would not _.
have done without the instrument
more measures carried out than _I
planned because of the instrument
measures carried out earlier than _I
planned because of the instrument

0 20 40 60 80 100 120

HYes M No MDontknow

FIGURE 3.4 Detailed influence of glass subsidy
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Meer met Minder 982 respondents

Measures carried out that would not
have done without the instrument

more measures carried out than
planned because of the instrument

measures carried out earlier than
planned because of the instrument

0 20 40 60 80 100 120
HYes BENo HDontknow

FIGURE 3.5 Detailed influence of MmM subsidy

Subsidy for renewable technology 92 respondents

Measures carried out that would not
have done without the instrument

more measures carried out than
planned because of the instrument

measures carried out earlier than
planned because of the instrument

o

20 40 60 80 100 120

HYes BENo HDontknow

FIGURE 3.6 Detailed influence of renewable technology subsidy
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Reduced VAT rate 861 respondents

Measures carried out that would not
have done without the instrument

o 30 e
planned because of the instrument

s a4
planned because of the instrument

0 20 40 60 80 100 120

HYes ENo HDontknow

FIGURE 3.7 Detailed influence of reduced VAT
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Statistical: Influence of dwelling and household
characteristics on energy saving measures

Pearson’s chi square tests showed that households living in detached dwellings were
most active in adopting energy saving measures while those living in apartments and
terraced dwellings were less active. An association between the age of the dwelling and
the adoption of energy saving measures was identified with households living in older
dwellings more likely to have adopted measures.

Meanwhile, results showed that one-person households were less likely to have
adopted energy saving measures. An association between the age of the household and
the adoption of measures was identified with the over 80s less likely to have adopted
measures and the 40-65 age group more likely.

Households who lived in their dwellings for less than one year were less likely to have
adopted energy saving measures and those with plans to move within a year were
also less likely to have adopted measures. Interestingly, average, above average and
high-energy users were expected to adopt measures more than they did although
individually standardised residuals were not significant. No association between
adopting energy saving measures was identified for the household characteristics of
education, employment or income.

Influence of instruments

Pearson’s chi square tests were conducted to test for the association between adopting
energy saving measures and using national policy instruments and information
sources. A significant association was found for all instruments except for the energy
tax and the EPC.
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Influence of dwelling & household characteristics
on quantity of measures adopted

A furtherinterest was to test the association between variables and the quantity of
energy saving measures undertaken; measures were grouped into 3 categories: 1-2
measures, 3-5 and 6-9 measures. Analysis was run on the 3829 respondents who took
some form of energy saving measure.

No statistical significant association was identified between dwelling type and the
quantity of measures adopted. However, a significant association was identified
between dwelling age and the quantity of measures adopted with dwellings
constructed before 1945 more likely to be subject to 6-9 measures and dwellings
constructed between 1945 and 1970 more likely to be subject to 3-5 measures.

Statistically significant associations were identified between most household
characteristics and the quantity of energy measures adopted except for household
education, income and energy use. Larger households were more likely to carry out
more measures than smaller households and younger householders were more likely to
carry out more measures than older households.

Households in full-time employment were observed to carry out more measures than
expected while retired households were observed to carry out 1-2 measures more than
expected. Households living in their dwelling for 1-5 years were more likely to carry out
a greater quantity of measures while those planning on moving within 1-5 years were
less likely to carry out greater quantities of measures.

Influence of instruments on quantity of energy saving measures adopted

A statistically significant association was identified between the use of instruments
listed below and the quantity of energy saving measures adopted:

Meer met Minder subsidy

(a performance based subsidy linked to the EPC rating)
High performance glazing subsidy

VAT reduction

Building permit

EPC

Interactive web-pages
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— Information from: the Home Owners Association, Builders/Installers, Meer met Minder

and the National Environmental Consumer Organisation

The standardised residuals were statistically significant across all categories. The
remaining financial instruments (subsidy for an energy audit, special loan and
micro-generation technology subsidy) also showed that households who used these
instruments were more likely to carry out more measures but standardised residuals
were not always statistically significant across all categories.

The energy audit proved an interesting exception as a significant association existed
but the opposite to that assumed i.e. households without an energy audit actually
adopted 6-9 measures more than expected and households with an energy audit
adopting 6-9 measures less than expected. Similarly, householders who made contact
with their energy company were more likely to adopt 1-2 measures and less likely to
adopt 3-5 and 6-9 measures. In this case the likelihood of adopting 6-9 measures was
statistically significant.

Results are largely in keeping with research results presented in section 3.2.3.
Householder age and size were found to be significant for energy retrofitting but
income was not. The lack of significance of income may be related to the sample
selection consisting purely of owner-occupiers which is possibly more homogeneous
than other survey results. As with other research results, education and occupation
were not associated with adopting measures although householders with occupants
in full time employment were found to carry out a greater number of energy saving
measures. Energy measures were associated more with detached dwellings than
apartments and terraced dwellings as well as with older dwellings.

As with other research the main reasons for carrying out energy saving measures
were to reduce energy bills and to improve comfort. The main reason for not carrying
out energy saving measures was that dwellings were considered energy efficient.
This diverged from the cost barrier which is the most frequently cited reason from
other research.

Results largely mirrored the top down evaluation presented in Murphy et al. 2012
(Chapter 2) and research in this area. The energy tax was found to have little influence
both according to respondents and statistical tests with less than half of the sample
even aware of its existence. Likewise, energy saving loans were not popular with use
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of individual loans too low for statistical analysis. Similarly, the criticisms of the EPC
by stakeholders were supported by the survey results showing that this instrument
was not associated with the adoption of energy saving measures with a low 27% of
respondents describing the EPC as an influence.

Some divergence from the top down evaluation presented in chapter 2 was found with
information tools. These instruments were scarcely considered by stakeholders in the
overall repertoire of tools promoting energy efficiency. However, contact with national
organisations promoting energy efficiency emerged as one of the most influential
instruments from the household survey with 60% of householders describing this as
an influence in their energy efficiency investments. This positive result points to the
opportunity that these information sources hold to promote deep retrofit and raise
awareness of other instruments. An exception was contact with energy companies
which was not associated with deep retrofit.

Another exception to previous research and to results from the top down evaluation
was that the energy audit was found to deviate from its intended impact of influencing
deep retrofit. Householders in possession of this instrument were found less likely to
carry out an increased number of measures. This finding may have some relevance

to the finding of Frondel and Vance (2012), that recipients decide not to invest in
measures on the basis of audit information, especially if investment cost is ‘over
emphasised’ (Magatetal., 1986).

Research results support findings that promote performance based subsidy schemes
(Rosenow and Sagar, 2015). The Meer met Minder subsidy with a link to the energy
audit was the only performance based subsidy available at the time of the survey and
relative to other subsidies it showed positive results. As shown in figure 3.5, 57% of
respondents who found the instrument influential would not have carried out energy
saving measures without the instrument and 49% carried out more measures than
they planned because of the instrument.

The central research question of this research component is: does an association exist
between the use of national policy instruments and the adoption of energy saving
measures? Statistical tests show that the majority of instruments available to owner-
occupiers at the time of the survey were associated with the adoption of energy saving
measures. Notable exceptions were the EPC and energy tax. When respondents were
asked directly about the influence of instruments information sources appeared the
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most influential at 60% followed closely by financial instruments at 57%. While these
percentages represent a majority in both cases they are not overwhelming. Therefore, a
large portion of the sample used instruments but considered them of weak or no effect.
The title of this chapter asked “do energy performance policy instruments work on
owner occupiers” the answer, yes, but not at the level of ‘transforming’, ‘achieving zero’
or ‘deep retrofit’ that climate change policy and targets demand.

Research results highlight the need for a more sophisticated framework for the
development and design of instruments that goes beyond the barrier and market
transformation models. Models that truly understand and capture the behavior of
householders is required. This is evidenced in this research by the many nuances
surrounding household investment behavior such as the fact that the main reason

for not retrofitting among survey respondents was not a typical barrier but an
understanding of adequate dwelling energy efficiency. The behavior of householders in
actual energy use is garnering greater attention in research and policy. The actual rather
than theoretical behavior of householders with policy instruments is equally in need

of greater attention. It is the decisions of householders that will determine whether
energy saving targets will be met and yet a wealth of nuances and unknowns surround
these decisions.

Results from here and other research strongly suggest that a rethink is required about
the instruments used to promote energy efficiency among owner-occupiers. “The
understanding shared by policy makers and practitioners of how energy efficiency

can and should be improved is deeply institutionalized, and continually reproduces
similar portfolios of policies” (Wilson et al., 2015: 19). This statement rings through
for research presented here. Many of the same information tools and single stand
alone subsidies, taxes and loans continue to form the main policy response to meet
climate change targets. Research here shows that the influence of single stand

alone instruments is much weaker than a performance based subsidy linked to an
information instrument, for example the difference between the high performance
glass subsidy and reduced VAT rate compared to the Meer met Minder subsidy. Many
of the findings from research presented here support the policy recommendations

of Boardman (2012) and Rosenow and Sagar (2015) that regulatory standards may
have a role to play in the owner occupied stock. Rosenow and Sagar (2015) suggest
eliminating the lowest energy rated dwellings with a gradual increase in standards.
Results from this research that high energy users were also reticent in adopting
measures suggest that the regulatory arm could extend to energy use perhaps through
a properly functioning polluter pays energy tax.

Research presented here hints at the variety and complexity of inter-relating factors
that come in to play in a householder’s decision to invest in energy saving measures.
Research is adding knowledge to these factors constantly. There remains however
much scope for further investigation and deeper analysis of these factors. Further
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research could examine the extent to which policy instruments were decisive in
adopting energy saving measures. Many respondents to the survey used in this
research component consented to be contacted for future research. The scope herein

is greatincluding the possibility to conduct face to face interviews with householders
to gain greater understanding of their action and experiences. Deeper analysis of the
inter-relationships between instruments and variables will enrich understanding of the
energy efficiency gap and methods to close it.

Within such a robust long term policy strategy there would need to be a secure place for
a sophisticated means of monitoring and evaluating instruments. Results showing that
the energy audit among this survey sample was not associated with deep retrofit points
to the need for constant evaluation to ensure that instruments remain true to their
intended consequences and to understand the factors at play if they are not. That many
instruments included in this survey were rehashed versions of instruments that have
been operating for decades in the western world with questionable results shows some
serious flaws in this policy domain. A culture of robust evaluation could improve this.
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