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Buildingsand Built
Environment hasa central role

Å78% of European citizens are living in cities 
(54% globally)

Å85% of GDB in Europe (70% globally) is 
created in cities 

Å90% of all innovations are crated in cities

ÅPeople are spending 90% of their time 
indoors

Å45% of our national wealth is in buildings 
(365 mrdΦϵύ

ÅThe maintenance of buildings has a value 
of 15.5 mrdΦ ϵ

ÅNew buildings 12.4 mrdΦ ϵ

ÅThe sector employs 500 000 people

ÅAt the same time over 70% of all CO2 
emissions are originated from cities
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Eco- efficiency =
Quality of Life

Environmental pressure * Resource use* Costs



Weneed to create good living and working environments
Upgrading and renovating existing stock and infrastructures

ÅThetotal costsdueto delaysin 
transport, sickleavedueto bad
indoorair qualityetc is estimateto 
be3.4 mrdϵ ό±¢¢ нлмтύ 
correspondingм олл ϵ ǇŜǊ 
householdin Finland

ÅLost business opportunities57 mrd
ϵΣ оф ллл workingplaces(2% of the
empoymentrate)

ÅAccordingto VTT Finland needs16 
mrdϵ ƛƴ next10 yearsfor 
renovationbut the investmentis 
giving34 mrdϵ economicalbenefits
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VTT Kiviluoma J, MeibomP, 2010

Ourenergysystemis changeing



Peak power demand, heating

Figure: VTT Co-ZED-project

35% of the peak demand

90% of the peak demand





Urban structure



What kind of city and to whom?

ÅExistingbuildingsand 
infrastructuresin cities

ÅLong life span of buildings

ÅWe are designing city structures 
for inhabitants who are not even 
born yet !

ÅAdaptability of buildings and 
infrastructures
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Forecasting and learning systems can 
save 10-30 % energy without 
compromising indoor environment 
quality

New algorithmsarebasedon human
thermalcomfort not air temperature
(VTT)

Adaptive building
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Demandside management in heating

Accordingto severalresearchresultsthe peak 
demand of buildings can be reduced without 
customers noticing the reduction in heat quality
(e.g. Sipilä ja Kärkkäinen 2000, Stang et al.2002)

Roughly7-11% of the heatingenergycanbesaved
(Wernstedtet al. 2008, Salo 2016)

11% of the variable space heating costs can be 
reduced and variable production costs during the 
heating season can be reduced by 1.1 
ϵκa²ƘΣ(esim. Salo 2016)

more than 40% of the oil boiler start-ups could be 
avoided during a year (e.g. Salo 2016)

Peak demand can be reduced 10-25% in office and 
commercial buildings 



Excample: energyusein office building
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Flexible space use and new models for ownership
Multi-use spaces, shared spaces
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The economic losses caused by weather-
and climate-related extremes in the 33 
European Environment Agency member 
countries between 1980ς2016  was over 
450 billion euros.

Main reasons were:

Åfloods ~40% 

Åstorms 25% 

Ådroughts ~10% 

Åheat waves ~5% 

The insurance coverage is 35 %.

Regarding impacts on human health, heat 
waves are the deadliest.

Why climate resilience is important in cities?
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When compared to people's 
regular activity patterns, certain 
weather conditions affected 
people's movements and 
activities noticeably at different 
times of the day

(Horanontet al 2013)

Weather 
and 

user behavior



A city has many systems and sub 
systems which are interlinked and 
interconnected

ÅBoth system design and 
operation are in system level, 
with multi objective optimization 

ÅSince many systems are 
connected the decision making 
and leadership processes need to 
change. In addition the business 
models are in transition (many 
stakeholders, new eco-systems)
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Everything is connected
Every second 127 devices are connected to the internet
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Moving from
internet of things
to thingsof meaning

Todays buildings have already tens of 
thousands data points. M2M reading 
is needed 

Integration of data from different 
sources gives better situation 
awareness and possibility to 
optimisethe whole system
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