The hot water challenge:

A soft intervention for sustainable resource consumption
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A collaborative venture between Swiss Life Asset Managers, Livit Ltd and ETH Zurich

Sustainability is firmly anchored at Swiss Life Asset Managers. In view of our ecological ambitions, Swiss Life Asset

Managers launched the hot water challenge in cooperation with Livit Ltd and ETH Zurich. The purpose of the
challenge was to capture the effect of behavioural economic incentives on the individual energy consumption of
our tenants. The results were striking and give us cause for optimism.

Motivation and background to
the hot water challenge

The Federal Council has committed to achieving cli-
mate neutrality in Switzerland by 2050 through its
ratification of the Paris Agreement and the formula-
tion of the Energy Strategy 2050. Emissions are to be
halved by 2030 compared to their 1990 level. Accord-
ing to the current, revised CO, Act, which was
finalised by the Council of States and National Coun-
cil during the 2020 autumn session, at least 75% of the
reductions must be made domestically. (Climate Divi-
sion, Federal Office for the Environment FOEN, 2019).
These goals can obviously not be achieved solely by fed-
eral government measures. Industry and the private
sector will also have to play their part.

Sustainability and energy efficiency are firmly embed-
ded in the business plan of Swiss Life Asset Managers
and Livit. And this applies at all levels - from Group
level® through asset management? to the real estate
asset class3, where the impact is much more direct and
tangible than in other investment segments.

Swiss Life Asset Managers not only pursues ecological
but also social and governance-related goals (ESG) in
its investment business and thus also in its real estate
business. Climate change is one of the greatest global
challenges of our time. According to the IPCC#, real es-
tate is responsible for around a third of global green-
house gas emissions. However, if there is one goal that
stands oug, it is the reduction of CO, emissions. No-
where else do we make such an effort to improve our
ecological impact.

" see Sustainability Report

2 see SLAM Responsible Investment Report

® directly held real estate investments

4 Intergovernmental Panel on Climate Change
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As Switzerland's largest private real estate investor,
Swiss Life Asset Managers wants to assume responsi-

bility.

Within the framework of corresponding sustainable
building guidelines and a comprehensive programme
for optimisation of energy use in the existing portfo-
lio> (BO/IS programme®), Swiss Life Asset Ma-
nagers takes direct measures to reduce the CO, emissi-
ons in its portfolio. We also use indirect measures and
work towards innovative ways of increasing our impact
in cooperation with our stakeholders.

For example, the hot water challenge that Swiss Life
Asset Managers carried out in cooperation with Livit
Ltd and ETH Zurich.

One person in Switzerland consumes about 50 litres of
hot water per day on average. In Switzerland, 61 percent
of hot water is heated from fossil fuels. Heating ac-
counts for almost 15% of our household energy
consumption (Livit AG Real Estate Management,
2020). In view of these facts, we initiated an investiga-
tion into the potential of saving resources by reducing
hot water consumption.

As part of this study, data was evaluated from over
4700 households throughout Switzerland and 3800 of
these households participated in the hot water chal-
lenge. These households were given monthly updates
on their hot water consumption during the hot water
challenge. In addition, households had the chance to
win the prize of a month’s rent if they met the target
of saving 5% of initial consumption.

° operational upgrades/repairs
© over 140 energy-related operational optimisations, 30 extraordinary energy-related repair
work analyses
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Turn words into action: method-
ology and implementation

Implementation of the hot water challenge

The following behavioural economic components were
used for the hot water challenge: information about
own hot water consumption, a specified saving target,
social comparison, hot water savings tips, plus a lot-
tery. Participating households received monthly feed-
back on their individual hot water consumption. In or-
der to motivate households to achieve the set target of
saving 5% of initial hot water consumption, there was
a monthly draw for a financial sum equating to one
month's rent during the challenge.

The participating households were contacted by e-mail
and informed about the background to the investiga-
tion of hot water consumption and the participation
conditions. Invitees who did not wish to participate
were given the possibility of opting out (an opt-out
clause was included in the e-mail).

The hot water challenge lasted four months, from the
beginning of October 2019 until the end of January
20207. The aim was to reduce hot water consumption
by 5% compared to September 2019.

The following hot water saving tips, among others, were
made available online:

Shower instead of a bathing:
A bathtub full of warm water uses much more hot water
and therefore energy than a shower.

Only warm, instead of hot showers:
Even a difference of 5° Celsius cuts energy consump-
tion by 10%.

Take measures to save water:
Water-saving showerheads can cut hot water consump-
tion by up to 50%.

Take shorter showers:
Showering for just one minute less saves almost a quar-
ter of the energy needed for the warm water.

7 In the run-up to the hot water challenge, a pilot study comprising around 100 households
was launched and completed successfully.
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Avoid running hot water:

Hot water can be saved by not letting hot water run
unnecessarily. For example, you can turn off the water
when applying soap in the shower.

Realise consumption volume:

Participants were informed about their actual water
consumption during the challenge. This information
was illustrated in charts for total, monthly hot water
consumption and hot water consumption.

Clean with cold water:

Soap and detergent kill 99.9% of bacteria regardless of
the water temperature, so you don’t need to clean with
hot water.

Experimental design

The effects of the hot water challenge were assessed in
a randomised control study. The randomised control
study is a commonly used method to detect the effects
of interventions of various kinds. This method involves
persons (households in this instance) being randomly
assigned to an experimental group that receives the in-
tervention and a control group for comparison purpo-
ses, which is not involved in the intervention. The ran-
dom allocation ensures the comparability of the two
groups.

This makes it possible to measure the impact of the hot
water challenge on hot water consumption. Based on
the method chosen for the randomised control study,
it can be assumed that the experimental and control
groups are comparable.

The exercise covered 4775 households spread over 300
Livit properties. The households monitored for the hot
water challenge were divided as follows: 3814 house-
holds (80%) took partin the challenge, 961 households
(20%) were used as the control group®. The 3814 house-
holds allocated to the challenge were divided into four
experimental groups. These four groups differed in
terms of lottery type and social comparison, as follows.

Lottery with or without full information:

Common to all four experimental groups was partici-
pation in a lottery. If the winning household failed to
achieve the 5% reduction, the sum of the rent was

8 To observe the isolated effect of the intervention, the first step was to separate build-
ings into experimental and control groups, i.e. one entire building within one or the
other group. This ensured that all households in one building (i.e. neighbours who
could exchange information about the intervention) either took part in the interven-
tion or not. That was to prevent any information exchange distorting the observed ef-
fect of the intervention.
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donated to the "Fertile soil is a natural CO, sink" by
myclimate (myclimate foundation, 2020) initiative.

With full information:

This is when a household is always notified if they won
the draw. That means a household would know if they
would have won a month’s rent had they achieved the
savings target. Avoiding this unwanted outcome may
add motivation.

Without full information:

This means that, as with the lottery, only the actual
winners of a month’s rent are informed. If a household
fails to meet the savings target, they don’t hear about
the outcome of the draw.

Social comparison:

In addition to the two different lottery types, the ex-
perimental group was broken down between partici-
pating households with a social comparison and those
without. The social comparison allowed participating
households to show their savings compared to other
households of similar size.

With social comparison: Participating households receive
additional information on the consumption of compa-
rable dwellings. This enables households to compare
their consumption with that of their peers.

Without social comparison: Households only see their
own consumption. As a result, they can’t perform any
peer comparison of their savings.
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= Fig 1: Infographic with social comparison,
source: ETH Zurich
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= Fig 2: Infographic without social comparison,
source: ETH Zurich

Measurement of spillover effect

In addition to the hot water consumption monitoring
by the hot water challenge, cold water and heating en-
ergy consumption was also measured. These addi-
tional variables were observed to identify any further
ecological behavioural changes. Before the start of the
project, we envisaged three impact scenarios from the
behavioural change induced by the hot water challenge
on the following variables:

No spillovers:

The change in consumption behaviour of hot water
has no significant influence on cold water or heating
energy consumption.

Spillovers:

Negation: A reduction in hot water consumption is ne-
gated by increased and carefree consumption of cold
water and heating energy.

Positive (complementary): The reduction of hot water
consumption is complemented by reduced and more
careful cold water and heating energy consumption.

Observation of the development of these additional
variables made it possible to assess the spillover effect
of the hot water challenge on the overall resource
consumption of the households in question.
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Data protection

Participants were assured that their personal data re-
ceived the legally required degree of protection. The
protection of our tenants’ data and the transparency
towards our customers regarding the use of this data
have top priority. The use of the data in connection
with the hot water challenge was deemed legally and
ethically sound. This was clarified before the start of
the project. All data provided to ETH Zurich was ano-
nymised so that no conclusions could be drawn regar-
ding the personal data of participating households. In
addition to the possibility of opting out, which existed
at all times, households were informed of their right to
object to the processing of personal data.

The incentives make a difference:
outcome of the challenge

Effect of the hot water challenge

The data evaluation shows a positive influence by the
hot water challenge on participating households’ hot
water consumption. Despite an absolute increase in
hot water consumption due to colder temperatures
(winter), a significantly lower increase in hot water
consumption (Fig 1) is apparent among the partici-
pants (experimental group) compared to the house-
holds that did not participate in the challenge (control

group).

Even after the end of the challenge, this trend remained
and thus confirms a lasting medium-term behavioural
change in the experimental group. The effect on hot
water consumption was also in evidence during the
months following the challenge.

Hot water consumption: hot water challenge vs control group
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= Fig 1: Development of hot water consumption during the challenge

Fig 2a shows the effect during the hot water challenge
(October to January). The difference in average hot
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water consumption between participating house-
holds and the control group is -6.48% and is statistically
highly significant (p<0.01). Based on this statistical
analysis, this difference can most likely be attributed to
the hot water challenge.

Hot water consumption: hot water challenge vs control group
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= Fig 2a: Difference in hot water consumption: Hot water challenge
and control group contemporary

Fig 2b shows the effect after the hot water challenge
(February to September 2020). Even after the chal-
lenge, hot water consumption by the experimental
group was demonstrably lower. This indicates a lasting
behavioural change resulting from the hot water chal-
lenge. The post-challenge difference is -6.44% and is
also statistically significant (p<0.01).

Hot water consumption: hot water challenge vs control group (post
intervention)
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= Fig 2b: Difference in hot water consumption: Hot water challenge
and control group post intervention

Fig 3 shows the effect of the social comparison. The
social comparison works. Thus, consumption in
households with a social comparison is 2.84% (statis-
tically significantly) lower than in those without a so-
cial comparison.
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Hot water consumption: social comparison vs no social
comparison
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= Fig 3: Difference in effect with and without social comparison

Fig. 4 shows the effect of the lottery variants. It’s easy
to tell that the lottery type had no major influence. The
difference is small and not statistically significant.

Hot water consumption: regret lottery vs standard lottery
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= Fig 4: Difference between "regret" and "standard” lottery effect

The observation of additional general energy consump-
tion indicators, i.e. cold water and heating energy con-
sumption, also makes us optimistic about the positive
influence of the hot water challenge on energy con-
sumption.

Figures 5a and 5b show the effects on cold water
consumption. The observed reduction was insignifi-
cant. This would correspond to a positive spillover ef-
fect from the hot water challenge. The experimental
group shows in this instance a 2.54% reduction in cold
water consumption (weakly statistically significant)
than the control group during the execution of the
challenge. The long-term results after the challenge in-
dicate a behavioural change, but are not statistically
significant.
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The heating energy results are still being evaluated. The
figures will be available in early 2021.

Cold water consumption: hot water challenge vs control group
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= Fig 5a: Difference in effect on additional energy consumption varia-
bles (spillovers) contemporary

Cold water consumption: hot water challenge vs control group
(post intervention)
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= Fig 5b: Difference in effect on additional energy consumption varia-
bles (spillovers) post intervention

Summary of the hot water challenge savings

Up to the end of the hot water challenge, the participa-
ting households saved a total of more than 2 000 000
litres of hot water, which corresponds to about 39 ton-
nes of CO,. These 39 tonnes of CO, correspond to
292 000 kWh of energy and cover the average electricity
consumption of 39 five-room houses equipped with
electric stove, electric boiler and tumble dryer (Swiss Cli-
mate AG, 2016). In addition to the ecological benefit, the
amount of money saved through the hot water chal-
lenge is also striking.
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Feedback from participating households

The hot water challenge was not only a complete suc-
cess in factual terms but also received many positive
comments from the participating households. Fig. 6
shows that the hot water challenge was viewed positi-
vely by a clear majority of people.

In general, | found the hot water challenge...
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= Fig 6: Satisfaction with the hot water challenge according to 192
respondents

The participants' satisfaction with the hot water chal-
lenge was reflected in the potential to continue the
challenge. Fig. 7 shows that a majority would like to
continue the hot water challenge, even without a draw
for a month’s rent. Of those households that do not
wish to continue without a draw, the majority would
wish to continue if the monthly draw remained. The
satisfaction and potential to continue give cause for
optimism about the impact of the project.

Would you like to continue the hot water challenge?
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= Fig 7: Potential to continue the hot water challenge according to
192 respondents
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Conclusion

As mentioned above, the energy saving potential in Swit-
zerland is significant. Savings in private energy consump-
tion can make a fundamental contribution to achieving
the federal government's goals of net zero emissions by
2050. Based on these facts, Swiss Life Asset Managers,
Livit Ltd and ETH Zurich undertook a project to reduce
hot water consumption: this "hot water challenge" ran
from the beginning of October 2019 until the end of
January 2020.

The data analysis shows that the hot water challenge was
effective during and after the intervention. The hot wa-
ter challenge had a positive effect and significantly re-
duced the consumption of hot and cold water compared
to the control group. The findings to be drawn from the
study about the potential for personal energy savings are
invaluable. In addition to the significant savings achie-
ved, we are optimistic about the satisfaction and enthu-
siasm of the participating households in finding a good
way to reduce private energy consumption.

Based on the significant consequences of the prize-in-
centive for hot water consumption by the households
examined as well as the positive feedback on the imple-
mentation of the challenge, Swiss Life Asset Managers
and Livit Ltd, in cooperation with ETH Zurich, would
like to build on the successes achieved thus far. Extend-
ing the hot water challenge to a wider range of house-
holds could lead to significant savings in resources and
emissions in the long term.

The goal of achieving climate neutrality for Switzerland
by 2050 is paramount and requires proactivity beyond
the capacity of the federal government.

Swiss Life Asset Managers has been investing in real
estate for over 125 years and is the owner of the largest
privately held real estate portfolio in Switzerland. We
implement effective sustainability activities right
across the real estate lifecycle. Climate criteria are
taken into account in the purchasing process and the
portfolio is systematically energy-optimised. We also
raise tenants' awareness of the efficient use of re-
sources and focus on social aspects such as accessibility
and comfort or general tenant satisfaction.
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Alongside Economic Research and the ETH, many other hands and heads at Swiss Life Asset Managers Real Estate
Switzerland and Livit, as well as other partners and colleagues, contributed to the successful implementation of
the project. We would like to thank each and every individual for supporting the hot water challenge!

Do you have any questions or would you like to subscribe to this publication?
Please send an email to: info@swisslife-am.com.
For more information visit our website at: www.swisslife-am.com/research
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Swiss Life Asset Managers may have acted upon or used research recommendations before they were published. The contents of this document are based upon soutrces of
information believed to be reliable but no guarantee is given as to their accuracy or completeness. This document includes forward-looking statements, which are based on
our current opinions, expectations and projections. We undertake no obligation to update or revise any forward-looking statements. Actual results could differ materially
from those anticipated in the forward-looking statements.

France: This publication is distributed in France by Swiss Life Asset Management (France), 7 rue Belgrand, F-92682 Levallois-Perret cedex and Swiss Life Real Estate
Management, 153 rue Saint Honoré, F-75001 Paris to its clients and prospects. Germany: This publication is distributed in Germany by Corpus Sireo Real Estate GmbH,
Aachener Strasse 186, D-50931 Koln and Swiss Life Invest GmbH, Zeppelinstrasse 1, D-85748 Garching b. Miinchen. UK: This publication is distributed by Mayfair Capital
Investment Management Ltd., 2 Cavendish Square, London W1G OPU. Switzerland: This publication is distributed by Swiss Life Asset Management Ltd., General Guisan
Quai 40, CH-8022 Zurich.
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