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Partners

Real estate company VVO
– has more than a thousand real estates and 40.000 

apartments
– total electricity consumption in buildings in 2001 was 150

GWh, from which real estate electricity consumption was 
about 50 GWh and household consumption 100 GWh

– mostly rental apartments
– most real estates have been financed by government 

loans, therefore they bear limitations on dweller income
Engineering office Suomen Talokeskus oy

– collects electricity, water and heat consumption data 
– runs the Kulunet service, which is an interface to the 

consumption data in world wide web
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Main idea

Attempt to study what effect better feedback information has 
on electricity consumption. Especially changes

– in the level of energy consumption and
– in the load shape of the electricity consumption were studied

Target group in the study was residential sector with 
emphasis in blocks of flats and terraced houses
Mainly real estate common consumption (saunas, ventilation, 
car heating, outdoor lighting etc.) was studied
Feedback was not given to each household but to so called 
energy experts (see later)
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Power and energy components
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Tampere case basics

Electricity consumption of 31 real estates in
Tampere has been monitored since 1994

– The above are monthly consumption values 
(MWh/month)

Hourly consumption measurement is available 
since late 2000 (for some real estates from a later 
date)

– consumption is divided into total consumption and real 
estate common consumption (saunas, ventilation etc.)

– private household consumption is the difference of the 
two
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Screenshot from Kulunet: monthly data
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Screenshot from Kulunet: monthly data
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Screenshot from Kulunet: hourly data
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Tampere case data

Available are:
– monthly consumptions, hourly consumptions of electricity
– real estate sizes (# of apartments, building volumes)
– locations (city district)
– construction year
– type of building (terraced house / point block etc.)
– facility level: # of electrified parking slots, # of saunas, # 

of drying rooms, # of lifts, cold storage (yes / no)
– repair history 

– unfortunately this does not distinguish between new 
installations and replacements 
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Dependencies between variables

Statistical dependencies between the above 
mentioned variables have been searched
Consumption trend is in some cases strongly 
increasing, in some cases decreasing

– average increase 1.2 % per year
Average consumption is relatively well explained 
by real estate size (R2 = 0.8)
However, if this effect is subtracted, facility level 
explains the rest poorly
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Temperature dependency of consumption is 
vague for most real estates
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Tampere experts

Each real estate has a so-called energy expert , 
who are laymen living in the real estates 

– act as links between residents, caretakers and VVO
– monitor energy consumption 
– VVO has given some training to the experts

Experts work on a voluntary basis
They follow energy consumption through two 
channels:

– Kulunet (available through world wide web) 
– and paper reports sent by mail 4 times a year

– 9 times a year was suggested to the pilot real estates
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Kulunet availability

Hourly consumption values have been available in 
Kulunet since September '03

– because of system updates the hourly data has been 
postponed (originally should have been Feb '03)

However, not all experts have access to the 
Internet, according to survey some 55 % 
(40 – 70 %) have

– they have net connection at home
For those experts who haven't found Kulunet yet, 
ready-made user names were created and sent in 
February '04
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Kulunet availability schedule

15th February '048th August '03

20.3.2003 18.7.2003 15.11.2003 14.3.2004

information letter

hourly data available

everyone has usernames

visit log on
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Expert activity in Kulunet prior to 8th August '03
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Expert activity in Kulunet after 16th Feb '04
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Problems which experts face

Experts lack proper incentive to study the 
consumption data

– they get no pay, may have to pay phone bill for Internet 
It is difficult to study the hourly values

– there is a lot of data
– need for guideline values, for example from previous 

years, corrected to current temperature
– temperature dependency is not clear from the 

consumption data for most real estates
– need to break up the hourly consumption into 

consumption from individual appliances
– this may be possible to some extent in the future
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Some consumption analysis results



VTT TECHNICAL RESEARCH CENTRE OF FINLAND
19

VTT PROCESSES

Consumption curve averaging

There is a lot of redundancy in consumption 
curves: same events take place from week to week 
and year to year
Therefore, to reduce the size of data and 
magnitude of noise, averaging has been performed 
over weeks within one month

– Data is reduced to 12*168 values per year
Averaging can also be performed commonly for 
several years
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Consumption curve averaging
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Average changes in Feb–Apr 2004 relative 
to 2001– 2003 

units standard deviations of the same months in different years
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Examples of consumption changes
real estate 13 (active expert)
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Shapes of consumption curves remained 
almost the same
Comparison period July – January
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Changes in real estates, which had active 
experts 

Question of comparison period: what is the 
consumption compared to?

– In previous figures comparison period was 2001–2003
– hourly data is available from this period
– if only monthly levels are compared, period can be chosen 

more freely

When compared to 2001–2003 only real estate 6 
had decreased power

– they only started using Kulunet service in February '04
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Real estate 13
the most active Kulunet user prior to August '03
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Real estate 13
the most active Kulunet user prior to August '03

Consumption increased in 2002 and 2003
– Reason (?): Washing machines were renewed / installed 

(?) in 2001
Then again decreased to longer average in 2004
The picture is similar for November-January

– except that 2004 went below long average
The reason behind the decrease is not known

– the expert will be interviewed
– however, the expert has changed
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Real estate 6 April
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Conclusion

Main result is that it is difficult to activate people to follow
feedback without some kind of carrot
Active experts should still be interviewed to hear what 
they have done, if anything
The change in real estate 6 is interesting

– probably not because of feedback (feedback starting 16th Feb)
– note that there is even greater change in real estate 30

In addition to experts, other residents should also have 
access to consumption data

Some kind of automated feedback needed
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EMEForecast

To help the experts notice changes in hourly 
consumption curves, VTT has tested the possibilities to 
use a load forecasting "EMEForecast" software in the 
connection of Kulunet

EME Forecast is a computer software for hourly load 
short ...medium term forecasting. It is a heuristic time 
series algorithm, trying to use the best sides of more 
formal approaches like ARIMA (autoregressive & 
moving average & differenced), regression analysis 
and load type libraries
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EMEForecast (2)

EME Forecast was especially designed for 
electricity load forecasting in the de-regulated 
market. Several features take into account the time 
lap, one or more days, before measurements 
finally reach the user.
EME Forecast is used interactively or automated. It 
is easy to take into use, because no target specific 
parametrization by the user is required
The software was tested on the hourly real estate 
electricity curves at VVO and functioned well
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EME Forecast program 
schema

Regression 
analysis based on 
history data

Comparison days 
level correction 

Selection of 
suitable 
comparison days

  History data
(measurements)

  Calendars
(day behaviours)

  Regression 
coefficients

Explaining factor  (eg. 
outside temperature) 
corrections

Average of each 
hour

Near hours forecast 
error correction 
algorithm 

Forecasts for 
each hour in day 
to be forecasted

User after-forecast 
fine-tuning, scaling 
etc

•Main core consists of 
selecting comparison days 
and calculating their hourly 
averages

•Averages can also be taken 
hour values cleaned from 
high and low values (median 
area average)

•Selectable features are 
marked with a dashed line
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Example: real estate 12 forecasted, March '03 
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