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/@ Inthe UK, the residential sector consumes 29% of total

energy and is re spon5|ble for 25% of CO, emissions. \

~= @ Yet, thete:is sfg'nlﬁcant debate around what factors best ex-
plain residential energy consumption, and therefore what factors
to target for reducing CO, emissions.

@ Using structural equation modelling (SEM) it is possible to
use the fundamental structural relationship between variables
to calculate the direct, indirect and total effects between differ-

e

ent variables and residential energy consumption. AR

@ In order of importance, the variables that explain re5|den1;|al-
energy consumption are: number of occupants, household
income, floor area, SAP rating, winter weekly heating pat-

terns and internal temperature difference.
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*numbers represent standardised regression weights
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@ Data used in the model came from the 1996 English
House Condition Survey (EHCS) and corresponding Fuel and -
 Energy (FES) survey. ~

@ The final dataset consisted of 2531 unique cases, each rep- =
resenting a single dwelling, and included variables for measuring
the physical characteristics of the property (SAP rating), social and
demographic information and metered gas and electr|C|ty con- s

sumptlon over EIght consecutive quarters. -;-- +n.'f f

@ The following explanatory variables were tested by the
model: Number of occupants, household income, floor area, SAP
rating, temperature difference, energy pattern, dwelling energy %
expenditure, age of head of household, degree days, urban
(dummy), owner occupier (dummy) and an employment status
(dummy).

@ Outliers were removed and distributions having long
right-hand tails were truncated to 5 standard deviations.

@ Missing values accounted for less than 5% of data and
were replaced using expectation maximsation methods.

@ Grossing weights were applied to the sample and the
callibrated sample size was used to caclulate standard errors.

@ Normality transformations on each variable were com-
pleted and it was found that mede.l variables were robust to small
deviations from normality. ] ‘

@ The causal (structural) relationship between model vari-
ables was based on prior theory and research. On this basis, an
over-identified model was created to test the significance and
exaplantorty power that different model varlables have on one

o
TABLS? g

Significance
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@ Mostlof the conclusions from this analysis can be made through careful in-
terpre at{n of the results p\resented in Figure 1.

@ Several variables were shown to be statistically insignificant and therefore
not in¢luded in the final model [age of head of household, employment status -
(dummy), owner occupier (dummy), urban home (dummy) and Heating

Degree Days (HDD)] .

@ As shown, household occupancy has the largest direct effect on annual
energy consumption. In addition, occupancy is mediated by both floor area
and household income and consequently this leads to a large total effect on
energy consumption as well (3=0.419%%),
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@ Surprisingly, household income explains much less of the variation than

Occupants
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Energy
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0.128

0.213

(0.053)

4.05

both floor area and occupancy. However, as household mcbrﬂe has large ex-

1.  C.R is the critical ratio (B / Std.Err) and is also known as the t-statistic.

2. Estimates are based on the calibrated effective sample size (1025)

planatory power over floor area and internal temperature dlﬁerence,.the total
effect of household income on dwelling energy consumptloh is both large and
statistically 5|gn|ﬁcant effect (3=0.241%%). e B
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@ When a simple bivariate regression is done to show the effect of SAP on ‘
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energy consumption it is shown that SAP has very little explanatory power on
‘the amount energy consumed in dwellmg‘s (3=0.042%*%),

Correlation
method
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.00
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@ This can be explained by simulteneity bias-and is the result of a reciprocal
relationship between energy consumption and SAP. In other words, homes €
with a propensity to consume more energy have higher SAP rates. At the same
time, homes with a proponsity to consume less energy have lower SAP rates.

(** significant at 99% level)
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However, there are many
when designing policy fo
sumption.
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consumption.
n not be ignored ==
ducing residential energy con-

It haslbeen shown, through the application of a structural
equation model, the relative importance of different explana-

tory variables that confound on residential energy-eonsumtion.
Most importantly, we show that SAP has a non-recursive rela-
tionship with energy consumption and that SAP, ceterus pari-
bus, does explain a large part of lower e
ther factor
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