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The built environment as a part of society is facing fast and constant changes occurring in the surrounding
environment. This is a challenging situation for real estates because their character does not inherently
support fast changes and constant development. Nevertheless there are many reasons why it is essential
that also commercial real estates are able to answer to development goals set to them by different market
actors. This can be achieved by analyzing forces of change affecting the market at this moment. Identifying
the forces is important because they form the future real estate market and related land use. When
market actors are aware of the forces appearing in their action environment, they are able to notice any
new phenomena emerging and quickly adapt their actions and even steer the development to the desired
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Trends
Futures research direction. This competitive advantage can benefit both public and private sectors. This study presents the
Forecasting different forces of change affecting the commercial real estate market in the Helsinki Metropolitan Area

(HMA) in Finland. The forces of change are studied with a future research method called environmental
scanning (ES). The identified forces form a complicated network with many interconnections. Different
actors working with real estate and land use issues can benefit from this knowledge in far reaching
planning over these issues. Actors are able to make better decisions and prepare themselves for the
future, if familiar with the forces of change shaping future real estates and their land use. Because of
the constant changes happening in the action environment, the need to foresee and evaluate future

requirements and demand set to real estates will only increase in the future.
© 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-SA
license (http://creativecommons.org/licenses/by-nc-sa/3.0/).

Environmental scanning

Introduction long-lasting, even eternal by their nature. Secondly, real estates are

chained with many fixed elements that, cannot be changed at all,

The world around us is changing constantly, and the pace of
change is accelerating. Temporality has replaced continuity in
many different fields and consequences can be seen in technolog-
ical, economic, social, cultural, political and geopolitical contexts.
Due to this development, individuals, organizations and institu-
tions are inevitably facing constant changes in their everyday
actions (McBlaine and Vrkic, 2006, p. 1; Heinonen, 1995, p. 19;
Heinonen and Heinonen, 2006, p. 95; Hietanen et al., 2002, p. 412;
Kasvio, 1999, p. 159; Kirveld, 1999, p. 309; Mannermaa, 1986, p. 7;
Mannermaa, 1999, p. 17 and 187-189; Mannermaa, 2004, p. 128;
Metsd, 1999, p. 7). Also the commercial real estate market is facing
challenges connected to the constant changes, and the temporality
happening in the market environment. Many of the characteristics
of real estates do not naturally support fast changes and constant
development. Firstly, land and buildings are thought to be very
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or are at least very expensive or time-consuming to change. Due to
these reasons commercial real estates are in danger to age ahead
of their time, and not to survive in the new era. Real estate features
may stay stable but because the property requirements set to them
are constantly changing due to the changing environment, the real
estate is not capable to fulfill them. As a result, real estates are aban-
doned by space-users and investors, and they become unwanted,
even though their life-circle is still not complete.

A significant amount of private and public wealth is bound
in real estates. The value of the Finnish building stock is around
350 billion euros which is about 45% of the national wealth. It is
estimated that as much as 75% of the national wealth is bound
to the built environment (Rakennusteollisuus, 2010). Commercial
real estate costs are usually the next biggest expense of a com-
pany after personnel costs. They are calculated to be around 5-30%
of the total costs of a company or a public sector actor (Suomen
Rakennusinsinéorien Liitto, 2011, p.11). In Finland about 60% of
space users own the space they occupy. Municipalities own up to
90% of the space they use (KTI, 2012, pp. 29-30and 41). It is evident
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that there should be a strong motivation to ensure the successful
future of such significant capital stock.

In addition to the economical aspect, also other motivations to
focus on the future of the commercial real estate market can be
found. Real estates and the actions related to them affect their sur-
rounding environment remarkably. First of all, the environmental
impact caused by real estates is significant. The building and real
estate sector is the biggest individual user of fossil fuels (Elfving,
2009, p. 28; Niemi, 2009, p. 56; Noponen and Junnila, 2009, p. 5;
Tommila, 2006, p. 2). According to calculations, approximately 40%
of the world’s primary energy-use is from buildings (UNEP, 2007).
In Finland, buildings were estimated to cause circa 32% and con-
struction circa 6% of the total CO, emissions in 2010 (Vehvildinen
etal.,2010).Real estates are also a significant element when looking
at the environmental impact caused by service sector companies
(Junnila, 2006; Lehtonen et al., 2009, p. 23). In conclusion, this
means that there is a clear possibility to reduce future environ-
mental impact by concentrating on real estate issues.

Real estates are also linked to many political and social con-
sequences. Because commercial real estates are housing many
different fields of activities, the resulting effects are multi-
dimensional. For example, a retail premise can offer potential
workplaces to citizens and a tax revenue source to the public sector,
but also enhance social interaction and the feel of togetherness, and
even act as an innovator for the area (Kotisalo et al., 2000, p. 39). In
conclusion it can be said that, commercial real estates have many
strong direct and indirect effects to their surroundings and to its
actors. It is inevitable that the future development of commercial
real estates should receive the attention it is entitled to.

Luckily enough our society is becoming more and more future
oriented. Different work groups are formed to investigate future
developments and several scenarios and goals are set to gain the
wanted future. Common for many of these future oriented inves-
tigations is that they are often handling the future from a specific
point of view by a specific viewer. Future research about the real
estate market in Finland can roughly be divided in four groups.
First there are quantitative forecasts about future price develop-
ment and demand and supply figures of land and premises. These
investigations are usually serving different investment goals (e.g.
Jones Lang Wootton, 1993; Hannonen, 2005, 2006; Hepsen and
Vatansever, 2011; McKinnon, 2009; O’Mara, 2000; Rabianski and
Gibler, 2007). A second group focused on future oriented research
is investigations analyzing development possibilities for certain
building groups, land areas or certain land use types. For example
in Finland the public sector is conducting these kinds of surveys
linked to their economic development or land use policy. These
studies can be far reaching especially when focusing on land use
planning (e.g. Bendor et al., 2013; Feenan et al., 2003; Gal and
Hadas, 2013; Helsingin kaupungin kaupunkisuunnitteluvirasto,
2009; Uudenmaan liitto, 2009; Vuolanto, 2004). The third group
of future oriented studies comprises a qualitative approach and
they are usually investigating the subjective view of some target
group. In these investigations for example the future requirements
of land and space users are collected and often some recommenda-
tions based on the survey are presented (e.g. Cattell, 2002; Hart and
Wang, 2006, pp. 4-5; Heikkild et al., 2000, p. 7; Sullivan, 1996). The
fourth group consists of future oriented research that is not as such
analyzing real estates or land use itself, but rather investigating
actions that are normally linked to them. For example in Finland
there have been many surveys about the future development of
work (e.g. Heinonen, 2004; Ilmakunnas et al., 2000; Kasvio, 1999;
Kasvio and Nieminen, 1998, 1999; Kasvio and Radikkénen, 2010;
Kasvio and Tjdder, 2007; Tulevaisuusvaliokunta, 2000, 2001). Also
development of consumption and transportation have been studied
(e.g. Helsingin seudun liikenne, 2011; YTV, 2001, p. 78). The envi-
ronmental aspect is strongly apparent in these studies. The results

of these forecasts give valuable information that can affect the pos-
sible future development of the commercial real estate market and
its land use, although they do not precisely focus on real estates
and land use themselves.

The future commercial real estate market is shaped by different
forces acting in the market environment. For example, if the goal
is to make a decision about land use that will last in time, it is
essential to search, analyze and try to foresee the forces of change
that are affecting the commercial real estate market environment
at the moment. Current forces shape future development and are
therefore the key to the future.

Despite growing interest toward future research in the com-
mercial real estate market, there is still a lack of an interdisciplinary
and multidimensional study concerning the future commercial real
estate market - a study that would investigate the formation of the
future from a holistic point of view. That kind of research would
see the market as a whole, and not only serve one specific cus-
tomer and its personal goals but would give useful information
to all interested parties of real estates and future land use. The
study would also act as a stepping board for discussions or other
extended future studies. This paper is the first and preliminary
part of a research that aims at filling the gap and providing said
insight.

This paper aims to increase knowledge of the forces of change
that affect the commercial real estate market in the HMA. As
being the first part of a bigger research entity, the purpose of
this paper is to recognize the affecting forces of change and to
introduce them at a general level and their main appearance in
the commercial real estate market context. In addition the nature
and the inter-relations of the forces are analyzed. In the forth-
coming part of the research the forces will be analyzed more
closely to show their significance and future effects to the real
estate market. The research presented in this paper is conducted
through a research method used in the future research field called
environmental scanning. The forces of change are being identi-
fied as megatrends, trends, wild cards, driving forces and weak
signals. The approach is comprehensive, multidimensional and
interdisciplinary. The data includes 400 literary sources and 170
interviews and questionnaire answers. The study concentrates
especially on office and retail premises located in the HMA. The
next section presents the data and method used in the research in
detail.

Study design

The introduction explained why it is essential to foresee future
development in the commercial real estate market. This section
introduces how the study was conducted. This study utilizes envi-
ronmental scanning (ES) as a research method to examine the
future forces that shape the commercial real estate market. ES is
an information collection method used by future researchers. The
method collects information from the environment under exami-
nation (Gordon and Glenn, 2009). Environment here refers to the
sociocultural, political, ecological and economical entirety where
the action of the element under examination is happening. This
stage of action consists of scenes, actions done by different actors
and interactions between different actors. The scenes are different
resources like money and infrastructure. The actors in the envi-
ronment can for example be citizens, companies, authorities and
other organizations (Rubin, 2014). When using ES, the development
is examined by trying to follow and understand the changes hap-
pening in the different phenomena in the environment by drawing
comprehensive attention to the future consequences resulted from
different events, decisions and choices. The changes in the envi-
ronment are examined by searching, identifying and analyzing
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different forces from the environment. Those forces can be mega-
trends, trends, wild cards, driving forces and weak signals (Rubin,
2002, p. 904).

The forces of change are important because they give indica-
tion on how the future may form. Some of the forces are strong
and easily recognized, while some of them are changeable and not
known by many (Gordon and Glenn, 2009; Heinonen, 1993, s. 106;
Heinonen, 1995, s. 16; Hietanen et al., 2002, s. 416). With ES, it is
possible to detect the early signs of changes and possibly important
developments. When the changes in the environment are detected
on time, the actors are able to change their plans immediately after
detecting the signs (Gordon and Glenn, 2009). This awareness gives
a special advantage for the actor. When being aware of the changes
ahead it is possible to foresee the consequences and change your
own actions toward a more desirable development (Naisbitt, 1984,
s.91).ES canalso be used when wanting to maintain a certain devel-
opment path or to shape the future toward certain directions (Bell,
2003, p. 295).

In this study the forces of change are investigated through a
data scanning process. Next the different data sources used in the
scanning are presented. After that the ES process with four phases
is explained.

Data sources

This study utilizes a wide range of information sources. Liter-
ary as well as oral and online sources were utilized. There were
about 400 literary sources and approximately 170 person sources
used in the study. The information sources were chosen to be
multidimensional and cross-disciplinary. Among the utilized lit-
erary information sources were for example scientific and research
papers, articles and books of different character, statistics, semi-
nar material, magazines, newspapers, company releases, authority
releases and info, blogs and advertisements. In the information
scanning stage, different online searches and library researches
were utilized. The sources were studied randomly and also with
the help of certain search words when using online and library
searches. The search words were chosen from the questionnaires
and interviews utilized in the study (see below). Normally more
than one observation could be done from one literary source. The
literary data was mainly collected during the years 2008 and 2009.
After that, some updates were made for example to update some
statistics. The information sources were published 1984-2011.

In addition to literary information sources, also oral informa-
tion resources were utilized in the information collection phase.
The opinions of the commercial real estate market actors from the
HMA were examined. Inclusion of the opinions of the actual mar-
ket actors to the research was seen very important because their
actions have an evident impact to future development. The study
includes the opinions of space users, investors, builders, develo-
pers and municipality authorities. The opinions of the space users
were collected through a questionnaire survey while the investors,
builders, developers and authorities were personally interviewed.
All the market actors were responsible for the decision making
concerning commercial real estates in their organization, or they
were included in the decision making process. There were 100
commercial real estate space users, 38 real estate investors, 7 deve-
lopers and constructors and 20 public authorities taking part in
the study. In total there were 165 market actors involved in the
study.

The opinions of space users were collected with a questionnaire.
The space users were companies using office or retail space in the
HMA. The office space-users were randomly chosen from a list that
contained firms that had at least one office located in the HMA and
at least 50 employees. The retail space users in turn were chain
retail stores located in the shopping centers located in the HMA. In

total, 43 office users and 57 retail users took part. In the question-
naire the respondents were asked to name three trends that will in
their opinion affect the office/retail market. The questionnaire was
answered either on the internet after an email inquiry, or during a
phone-interview. The questionnaires were answered during 2007.
Anonymity was guaranteed to the respondents.

In addition to the questionnaire, 65 market actors were inter-
viewed. The interviewed actors consisted of 20 domestic investors,
18 foreign investors, 7 developers and constructors and 20 pub-
lic authorities. The domestic investors belonged to the biggest
commercial real estate investors acting in the HMA. The foreign
investors were investors who had either invested or showed inter-
est toward the Finnish real estate market for example by taking part
to a transaction process. The interviewed developers and construc-
tors belonged to the biggest construction companies in the HMA.
The interviewed authorities were selected among persons work-
ing with commercial real estate issues for the city of Helsinki, the
city of Espoo and the city of Vantaa which are the three biggest
municipalities in the HMA. There were 20 authorities interviewed
(8 from the city of Helsinki, 7 from the city of Espoo and 5 from the
city of Vantaa). The authorities were usually persons working with
planning or land policy issues. All the interviews were done dur-
ing 2007 and 2008. Anonymity was guaranteed to all respondents.
The market actors were asked to name and describe the factors
that will in their opinion affect the future commercial real estate
market.

Information scanning was done in different phases, as shown in
Fig. 1. First, the information sources were selected (c. 400 literary
sources and c. 170 oral sources) (Phase 1). After that, in Phase 2,
the information sources were studied and observations of different
phenomena were collected. The observations described the phe-
nomenon itself or/and its appearance in the commercial real estate
market. The information scanning was limited to observations
which could have seen to have a relatively clear connection to the
commercial real estate market. However the searched phenomena
were not pre-determined. The observations made from the infor-
mation sources were also written down. One observation could
be just one word, a sentence or also a longer text. Simultaneously
when writing down the observation also the name of the informa-
tion source was registered (Phase 2). After the observations from
the information sources were collected, all the observations were
divided according to their theme into subcategories under different
titles (Phase 3).

In total 41 subcategories were formed (see Appendix A). Some of
the observations were placed under several subcategories because
their content was so complex and multi-connected. After that the
subcategories were united according to their theme to form bigger
entireties. In this process nine upper-categories were established
(Phase 4). Some of the subcategories were placed under several
upper-categories because of their content (see Appendix A). The
goal of forming upper-categories was to describe the big entities
that the forces of change formed. This means that the theme of
observations was united within every category. The observations
within one category could be consequences of each other or con-
nected tightly in some other way. This categorization was seen
appropriate because it made it easier to understand the holistic
content of the forces of change. Also by using this categorization it
was possible to reduce the overlap of different forces and repetition.
Nevertheless it was not possible to eliminate the repetition entirely.
This is only natural because the forces of change are strongly linked
together also in reality.

Simultaneously with the forming of the upper-categories, the
observations located under the upper-categories were transcripted
to form a narrative description of the forces of change and their
appearances in the market environment. Through that narrative
description, we could see that these individual observations from
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ENVIRONMENTAL SCANNING

PHASE 1: Selection of information

sources

Information
source 1
Observation F
Observation H

Information
source 2
Observation A
Observation J

PHASE 2: Registeration of
observations and sources

Observation A Source 2
Observation F Source 1
Etc. Etc.

PHASE 3: Division to subcategories

Subcategory 1

Subcategory 2

Subcategory 3

Observation A

Observation F

Observation H

Etc.

Etc.

Etc.

PHASE 4: Forming upper-categories

Upper- Upper- Upper-
category 1 category 2 category 3
Subcategory 1 Subcategory 4 | Subcategory 6
Subcategory 5 | Subcategory7 | Subcategory 9
Etc. Etc. Etc.

FORCES OF CHANGE

Fig. 1. The four phases in the ES process.

different data sources of phenomena happening in the market envi-
ronment, formed several coherent entities when they were bind
together with other observations of the same theme. Next as a
result of this research we will present nine themed categories
where all the forces of change found during the ES were catego-
rized. In addition, the appearance of the forces in the commercial
real estate market context is described in a general level.

Results

According to our research there are several different forces of
change affecting the commercial real estate market. During the
ES process, large scale themes could be recognized and identi-
fied in a general level when several detailed pieces of information
and individual observations from different data sources concerning
phenomena of similar themes were combined. Through this pro-
cess we were able to form nine categories with different themes
where the forces of change are placed (see Table 1). Every category
has its own theme, but the nature of the forces found in every cate-
gory varies. This means that under every category several different
forces can be found, such as megatrends, trends, driving forces,
weak signals and wild cards. On the other hand a category can be
seen as a megatrend itself. In the first column the themes of the
categories are shown. In the second column the main appearance

Table 1
Categories of the forces of change.

Category Main appearances in the market environment

1 Globalization Increased global mobility of companies,
capitals, people and ideas

Pressure to optimize and cut costs of all actions
conducted in commercial real estates
Differentiation and inequality of market actors,
commercial real estates and land areas
Technical building elements

Actions conducted in buildings are more
technical and even free of time and space.
Constantly growing amount of information
relevant to the real estate market

The HMA is attracting more population and
companies.

Congestion, inner dispersion of the area, reuse
of land and increased importance of traffic
connections.

Aging workforce and aging consumers
Growing pressure to decrease environmental
impacts of real estates

8 Safety Building safety and local and global locational
safety of real estates

Appreciation of “softer” values

2 Action optimization
3 Differentiation

4 Technology as an enabler

5 Urbanization

6 Aging population

7 Environmental pressure

9 Search of meaning

of the phenomena in the commercial real estate market context is
described in a general level.

According to ES Globalization can be seen in the environment
mainly in increased global mobility of companies, capitals, people
and ideas. Action optimization is seen in the market environment
as pressure to optimize and cut costs of all actions conducted
in commercial real estates. Differentiation means in the commer-
cial real estate market context differentiation and inequality of
market actors, commercial real estates and land areas. Accord-
ing to ES Technology as an Enabler refers to the phenomenon
that technology is incorporated into physical elements of build-
ings, and that actions and tasks conducted by people inside the
buildings are getting more technical and even free of time and
space. It is also clearly seen that development of information
technology leads to a constantly growing amount of information
relevant to the real estate market. Urbanization is clearly appar-
ent in the market environment when the HMA is attracting more
population and companies to locate into the area. This leads to
side-effects such as congestion, inner dispersion of the area, reuse
of land and increased importance of traffic connections. Accord-
ing to ES Aging population is seen in the commercial real estate
market in two contexts: aging workforce and aging consumers.
Because real estates have significant environmental impacts, there
is a growing pressure to decrease those impacts according to ES.
This is clearly seen in the category Environmental Pressure. The
forces of change in category Safety are handling issues concern-
ing building safety and local and global locational safety of real
estates. According to ES the Search of Meaning category describes
phenomena which represent some “softer” values in the mar-
ket environment. Through these values some deeper meaning for
actions is sought such as pursuit of experiences, simplicity, silence,
nature, personal wellbeing, back to the roots and background sto-
ries.

The forces found in this study are linked to each other and form
a complicated and entangled network of reasons and consequences
which are seen also in reality in the commercial real estate market.
Some of the forces are overlapping, some of them can have same
outcomes while others are totally contradictory. For example, the
category Action Optimization increases the pressure to maximize
the productivity of work. Also unfavorable population structure
(Category Aging population) can lead to the same result. Another
example of forces of change that can lead to the same outcomes are
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emphasized ecological image (Environmental Pressure) and tighten-
ing ecological regulations (Environmental Pressure) which both can
increase the need to take into account the behavior of the space
users.

In turn, some of the forces in the environment are contradictory
with each other. For example agglomeration (Urbanization) and
remote working (Technology as enabler) can lead to contradictory
outcomes. Agglomeration is pushing actors physically more close
to each other and emphasizing the meaning of place and location
while the increase of remote working is diminishing the impor-
tance of physical nearness and shifts actors from one location to
several ones. Another example of contradictory forces of change are
the cutbacks of commercial real estate costs (Action Optimization)
and the motivation to locate in real estates with desirable images
(Differentiation). These forces can lead to totally different results in
the environment. Even forces of change in the one and the same
category can be contradictory by their nature and lead to opposite
directions when estimating possible future development.

The forces can also affect each other in different ways. The effect
can be neutral, strengthening or in contrast slowing down. Also the
scope of the forces differs. Some of the forces influence the whole
commercial real estate market, while some of them are apparent
only in some parts of the environment or among some market actor
groups. For example cutting down the commercial real estate costs
is appearing in the market when looking especially at office space
and correspondingly emphasized experiences (Search of Meaning)
are connected specifically with commercial premises. Tightening
competition and globalization are drivers for many of the forces of
change (e.g. Action optimization and Differentiation).In addition also
several weak signals could be identified e.g. increasing amount of
direct real estate investments to abroad, increasing importance of
locational connectivity of commercial real estates to airport, dis-
like of global real estate market customs among domestic actors,
popularity of B-class premises, emphasized safety issued concern-
ing real estates, commercial real estates as a source of wellbeing
in work environment, voluntary environmental actions concerning
real estates and utilization of commercial real estates as a powerful
tool to affect company image. Wild cards connected to commer-
cial real estates were found as well. Possible wild cards could for
example be mass immigration of companies, safety threats affect-
ing locational issues of real estates, and totally new real estate
requirements.

The forces of change are mostly the same in many studies but
their importance, appearance and connections differ depending on
the subject under examination. This study focuses on the com-
mercial real estate market, which is why Global mobility, Action
optimization, Space cost control, Specialization and individualism,
Networking and clustering, Importance of information, Urbanization
and Environmental Pressure addressed to real estates are seen to
have strong and wide appearances in the market environment and
named as megatrends especially. These same forces are familiar to
us from other future studies as well. Especially Globalization, Aging
population, Urbanization and Environmental pressure have generally
been described as megatrends. Also Differentiation and Technology
as an enabler are forces that have a clear influence to the commercial
real estate market according to this study. Also in other studies they
have been named with nuance to be strong, future shaping forces
such as megatrends or trends (see e.g. McBlaine and Vrkic, 2006, p.
2; Suomen Akatemia ja Tekes, 2006, p. 6; Hiltunen, 2010, p. 102;
Kuusi and Kamppinen, 2002, pp. 151-153; Mannermaa, 1998, pp.
6-16, Mannermaa, 2004, pp. 219-220; Madkeld, 2001, pp. 74-76;
Naisbitt, 1984, p. xxiii).

However, there are still some differences how the forces are
emphasized in different contexts. Action optimization, Safety and
Search of meaning have not generally been seen to be as strong by
their influence like for example globalization and environmental

issues. Nevertheless, also these categories contain forces that have
been analyzed to have a clear importance for future development.
For example a networking phenomenon located in the category
Action Optimization has been named as a megatrend also in other
occasions (e.g. Kuusi and Kamppinen, 2002, pp. 151-153; Makeld,
2001, pp. 74-76; Naisbitt, 1984, p. xxiii). This study c finds the
influence of Action optimization to be very strong and an impor-
tant force, while Safety and Search of meaning contained phenomena
just emerging, and had only small influence to the commercial real
estate market environment. On the other hand, some of the signifi-
cant forces named in other studies, have in this study context been
dispersed under several different categories instead of being pre-
sented as one separate category. One example of such a force is the
importance of services which in this study can be found in several
categories based on its multidimensional appearance in the com-
mercial real market. In some other contexts it could be presented
as a separate unit.

Discussion and conclusion

Future development is shaped by the influence of many dif-
ferent elements. Thinking, planning, decision making and actions
occurring in different parts of the environment are all affecting
the formation of the future. Also irrelevant events, unconscious
actions and clear coincidences have their own role when the future
is shaped (Mannermaa, 1999, p. 18). This makes the foreseeing
of future development a challenging task. Nevertheless, it has not
been seen as an impossible one. Foreseeing the future is possible
because many of the forces affecting the future are already appar-
ent in the environment and they can be recognized in the current
situation (Hannula and Linturi, 1998, p. 10). The dynamics of the
commercial real estate market are complicated and challenging
phenomena to foresee because there are so many elements and
actors affecting them. Nevertheless, in this study we were able to
find forces of change that are apparent in the commercial real estate
market and can affect future development of the market.

The study presents nine different categories for forces of change
affecting the commercial real estate market: (1) Globalization,
(2) Action optimization, (3) Differentiation, (4) Technology as an
enabler, (5) Urbanization, (6) Aging population, (7) Environmen-
tal pressure, (8) Safety and (9) Search of meaning. The forces of
change form a complex network of reasons and consequences. The
study helps actors of the real estate market to understand how the
forces appear in their action environment. Through the new knowl-
edge actors are able to analyze what the forces of change mean
from their point of view and what kinds of actions the forces might
require. This will give actors a competitive advantage. When actors
are familiar with the forces of the environment, they are able to
develop their actions and adapt to the change in their own plans.
When forces of change are known by actors, they will also have bet-
ter possibilities to affect the formation of the future to the direction
they see preferable (see also Jones, 2014; Gallent, 2009; Wang et al.,
2012).

Monitoring the environment can be very beneficial for both pri-
vate and public actors of the real estate market. When being aware
of the forces of change appearing in the environment, actors can
more easily notice any new phenomena emerging. Well-informed
actors are not only able to adapt their business and actions to the
new phenomena happening in the environment but they can also
benefit by their cutting edge position. In other words these actors
can act as pioneers and gain competitive advantage with their
awareness compared to their competitors. The possibility has not
been fully understood or utilized by the real estate market actors
(see also Mannermaa, 2004; Kuusi and Kamppinen, 2002, s. 142).
This could be an interesting, thus challenging research subject for
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further investigations. When the pressure set to real estates grows
as described in the introduction, the need to foresee and evalu-
ate future requirements and demand set to real estates will also
increase constantly. In other words, in the future, actors of the real
estate sector need to foresee the future more actively. This will
require skills but also resources reserved for analyses.

The influencing forces in the commercial real estate market are
mostly the same forces that are affecting the surrounding world.
This is natural because the commercial real estate market is indeed
a part of a bigger entirety and not a separate, isolated world of
its own. Because the forces of change affecting the different parts
of society are mostly the same, the commercial real estate mar-
ket should be seen as an element that is constantly exposed to the
influences of other fields and is not a separate unit that is immune
to the changes happening in the rest of society. This is a specific
notion that should be kept in mind when planning real estates and
their future land use. What it means in practice is that phenomena
possibly affecting real estates should be searched widely and the
conductors of the studies should not only concentrate on informa-
tion sources that are common to them and originate from their own
field. Cross-disciplinary research attitude is indeed needed.

In this study no forces of change were found which could be seen
as totally unique phenomena for the commercial real estate market
and not apparent in other parts of society. Hence, this means that
when interested in the possible development of the commercial
real estate market, the future surveys done in the other fields of
society can be used and analyzed in the context of the commercial
real estate market. This might be a proper way to foresee future
development in those situations where it is not possible to make a
special investigation about the forces of change concerning espe-
cially the commercial real estate market while the process can be
quite time and resource consuming (see also O'Mara, 2000). Nev-
ertheless it has to be kept in mind that while the forces of change
might be the same in the real estate market as in the surrounding
environment, their appearance, significance and influence can vary
remarkably depending on the context environment. This means
that the analysis of the forces should always be conducted by a
person specialized in real estate issues to ensure that the mean-
ing of future forces is fully understood in the real estate context.
For example researchers from the real estate field could offer their
knowhow to actors from the public and private sectors needing
future analysis of real estate issues.

When evaluating the validity of this study, we have analyzed
the validity of the conclusions made based on the used informa-
tion resources. In other words, do the forces of change that we
have presented in this study really exist in the environment of the
commercial real estate market? According to our analyses, we man-
aged to reveal at least the most significant and general forces of
change. Firstly, the information resources used in ES were selected
to be cross-disciplinary and wide by their range. Also the views
of different market actors were included in the scanning to get
multidimensional views from the market. Secondly, the forces of
change found in this study are uniform with the forces of change
named in other studies. It should be noted, however, that due to the
substantially long data scanning period in the ES process, the mar-
ket situation changed over that time due to different phenomena
e.g. the property and financial market crisis. This has predictably
affected also the forces of change.

It is probable that the scanning is never able to reveal all the
forces affecting the environment because new forces are constantly
born. This is why we recommend that the scanning process should
be preferably a constant procedure. Even though the ES process
demands resources, it is still a process that is maintained with con-
siderably small effort. This means that after the scanning database
is formed and analysis is conducted for the first time, it is possible
to concentrate and follow only the most interesting phenomena or

new phenomena appearing in the environment and only redo the
total scanning process from time to time.

As this study shows, the different forces of change shaping the
future commercial real estate market form a very complex network
of reasons and consequences. In the next stage of our research, we
will analyze those connections more deeply and try to understand
possible and plausible outcomes of those interconnections. Further
research could also be done by estimating future effects to the com-
mercial real estate market and its actors. Our next aimis also to form
amodel that could be utilized for cyclic scanning of commercial real
estate market environment.
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Appendix: The subcategories formed in the ES process and
their division into upper-categories.

Subcategories

Upper categories

Environmentally friendly image
Emphasized experiences
Specialization

Remote working

Physical and mental wellbeing

Physical nearness

Global customs

Aging and retiring

Images

Large units

The dispersion of city structure
Rush, pace and easiness
Competition

Clustering

Cost minimization

Importance of quality

Air traffic
Nature as an important value

Diversification
Versatility

Importance of knowhow
Services

Personalization

Building technology

Peace and silence

The importance of social contacts

Environmental pressure

Search of meaning, action optimization
Action optimization, differentiation
Technology as an enabler

Action optimization, aging population,
search of meaning

Action optimization, technology as an
enabler, safety, search of meaning
Globalization

Aging population

Differentiation, technology as an
enabler, environmental pressure
Action optimization, differentiation
Urbanization, technology as an enabler
Action optimization

Globalization, action optimization,
differentiation

Action optimization, differentiation
Globalization, action optimization
Action Optimization, technology as an
enabler, search of meaning
Globalization, environmental pressure
Environmental pressure, search of
meaning

Globalization, differentiation, aging
population, urbanization

Action optimization, differentiation,
aging population, search of meaning
Globalization, action optimization,
technology as an enabler
Globalization, action optimization,
differentiation, aging population,
search of meaning

Action optimization, differentiation
Action optimization, technology as an
enabler, environmental pressure
Search of meaning, globalization
Action optimization, technology as an
enabler, urbanization, search of
meaning
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Subcategories Upper categories

Stress and wellbeing in work life Action optimization, search of meaning

Outcast Differentiation, aging population
E-commerce Technology as an enabler
Stories Search of meaning, differentiation

Information society
Environmental friendly real estate

Technology as an enabler, urbanization
Environmental pressure, technology as
an enabler

Globalization, safety, technology as an
enabler

Globalization, action optimization,
technology as an enabler
Globalization, action optimization
Globalization, action optimization,
technology as an enabler, urbanization
Action optimization, aging population,
search of meaning

Environmental pressure, technology as
an enabler, search of meaning
Globalization

Safety RE
Functional and effective real estate

Outsourcing
Networking

Comfortable RE
Eco awareness and actions

Internationalization of companies

References

Bell, W., 2003. Foundations of Futures Studies: History, Purpose, and Knowledge,
Human Science for a New Era, vol. 1. Transaction Publishers, New Brunswick,
NJ, pp. 368.

Bendor, T., Westervelt, ]., Song, Y., Sexton, J.0., 2013. Modeling park development
through regional land use change simulation. Land Use Policy 30 (January (1)),
1-12.

Cattell, K.S., 2002. Foresight, space and e-commerce. Facilities 20 (3/4), 145-162,
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=0263-
2772&volume=20&issue=3/4&articleid=844329&show=html#sthash.
TMF7Ks4T.dpuf

Elfving, J., 2009. Green Building vain Green City. In: Junnila, S. (Ed.), Rakentamisen
energiatulevaisuus. Sitra, Helsinki, pp. 27-33, Sitran raportteja 84.

Feenan, R., Goodchild, R., Havsy, ]., Kelly, J., Bellman, T., Bastoni, C., 2003. Rising
Urban Stars - Uncovering Future Winners. Jones Lang LaSalle, Investment Man-
agement, pp. 13.

Gal, Y., Hadas, E., 2013. Land allocation: agriculture vs. urban development in Israel.
Land Use Policy March (31), 498-503.

Gallent, N., 2009. The future of housing and homes. Land Use Policy 26 (December
(Suppl. 1)), S93-S102.

Gordon, TJ., Glenn, J.C., 2009. Environmental scanning. In: Glenn, J.C., Gordon,
T.J. (Eds.), Futures Research Methodology. Version 3.0. With support from the
Rockefeller Foundation. Millennium Project. , CD-ROM. pp. i-63.

Hannonen, M., 2005. An analysis of land prices: a structural time-series approach.
Int. J. Strateg. Prop. Manage. 9 (3), 145-172.

Hannonen, M., 2006. Forecastability of land prices: a local modelling approach.
Nordic J. Surv. Real Estate Res. 3 (1), 20-57.

Hannula, I, Linturi, R, 1998. Sata ilmiétd 2000-2020 - Virtuaali-Helsinki ja
kybermyyrad. Yritysmikrot Oy, Helsinki, pp. 212.

Hart, M., Wang, K., 2006. Retailer Sentiment Survey — Asia. Jones Lang LaSalle, pp.
13.

Heikkild, ]., Kaleva, H., Olkkonen, O., 2000. Tulevaisuuden tyopaikka, Toimitilakysyn-
ndn kehitysndakymid. Kiinteistotalouden instituutti, Helsinki, pp. 56.

Heinonen, M., Heinonen, S., 2006. Epilogi. In: Heinonen, S., Tuominen, A. (Eds.),
Matkalla tulevaisuuteen, Innovatiivisia avauksia tulevaisuuden asumiseen,
lilkkumiseen ja yrittdjyyteen. VIT, Espoo, pp. 89-95, Tutkimusraportti Nro VTT-
R-09398-06, 12.12.2006.

Heinonen, S., 1993. Edeltdkdvijdanalyysi ja kansainvdliset kulttuurimuutokset,
Posi- ja negatrendianalyysi kulttuurin murroksen tunnistajana. In: Vapaavuori,
M. (Ed.), Miten tutkimme tulevaisuutta? Painatuskeskus Oy, Tulevaisuuden
tutkimuksen seura, Helsinki, pp. 106-114, Acta Futura Fennica No. 5.

Heinonen, S., 1995. Tietoyhteiskunta ja kestdva kehitys, riskeistd mahdollisuuksiin.
Painatuskeskus Oy, Tulevaisuuden tutkimuksen seura, Helsinki, pp. 154.

Heinonen, S., 2004. Tulevaisuuden tydnteosta - Vanhat paradoksit ja uusi
paradigma. Toimihenkiléunioni, Helsinki, pp. 98.

Helsingin kaupungin kaupunkisuunnitteluvirasto, 2009. Kaupungista seutu
ja seudusta kaupunki. 14.10.2009, Available from http://www.hel.fi/hel2/
ksv/hela/Kaupunkisuunnittelulautakunta/Esityslistat/liitteet/071240137.pdf
(accessed 23.05.14.).

Helsingin seudun liikenne, 2011. Helsingin seudun liikennejarjestelmdsuun-
nitelma HLJ 2011. 29.3.2011. HSL:n julkaisuja 14/2011, pp. 136, Available
from https://www.hsl.fi/sites/default/files/uploads/helsingin_seudun_
lilkennejarjestelmasuunnitelma_hlj2011_raportti.pdf (accessed 23.5.14.).

Hepsen, A., Vatansever, M., 2011. Forecasting future trends in Dubai housing market
by using Box-Jenkins autoregressive integrated moving average. Int. ]J. Hous.
Markets Anal. 4 (3), 210-223.

Hietanen, O., Heinonen, S., Kahilainen, J., Kiiskild, K., Tapio, P., Wilenius, M., 2002.
Tulevaisuusajattelun haasteita: Tietoyhteiskunta ja kestdva kehitys. In: Kamp-
pinen, M., Kuusi, O., Séderlund, S. (Eds.), Tulevaisuuden tutkimus, perusteet ja

sovellukset. Suomalaisen kirjallisuuden Seura, Helsinki, pp. 407-459, Suoma-
laisen kirjallisuuden Seuran Toimituksia 896.

Hiltunen, E., (Doctoral dissertation) 2010. Weal signals on organizational futures
learning. University School of Economics, Aalto Print, pp. 118, Helsingin kaup-
pakorkeakoulu A-365. Acta Universitatis Oeconomicae Helsingiensis.

IImakunnas, S., Kiander, J., Parkkinen, P., Romppanen, A., 2000. Globalisaatio ja tyon
loppu? Talous ja tydllisyys vuoteen 2030., pp. 60 s, VATT Keskustelualoitteita
231. Available from http://www.vatt.fi/julkaisut/k/k231.pdf

Jones, C.,, 2014. Land use planning policies and market forces: Utopian aspirations
thwarted? Land Use Policy 38 (May), 573-579.

Jones Lang Wootton, 1993. Helsinki Market Report, Final Report. Jones Lang Woot-
ton/Consulting and Research, City of Helsinki.

Junnila, S., 2006. Empirical comparison of process and economic input-output life
cycle assessment in service industries. Environ. Sci. Technol. 40 (22),7070-7076.

Kasvio, A., 1999. Tydeldma murroksessa - Tyd, osaaminen ja hyvinvointi. In: Mets4,
M. (Ed.), Tuleva tuhat. Tilastokeskus, Helsinki, pp. 157-174.

Kasvio, A., Nieminen, A., 1998. Globalisaatio, tydpaikkakilpailu ja Suomi-uuteen
kansalliseen strategiaan? Tampere: Suomen itsendisyyden juhlarahasto Sitra.,
pp. 66, Tietoyhteiskunnan tutkimuskeskus Tyoraportti 4/1998. Suomen
itsendisyyden juhlarahasto Sitra, julkaisu 168.

Kasvio, A., Nieminen, A., 1999. Kilpailu tyosta-tutkimus globalisaatiosta, maail-
manlaajuisesta tydpaikkakilpailusta ja Suomen mahdollisuuksista. Vammala,
Sitra, pp. 397, Suomen itsendisyyden juhlarahaston Sitran julkaisusarja nro
221.

Kasvio, A., Rdikkonen, T., 2010. Kohti kestdvdd tydelamadd. Tyoterveyslaitos, Helsinki,
pp. 27.

Kasvio, A., Tjader, J., 2007. Ty6 murroksessa — artikkelikokoelma. Tyoterveyslaitos,
Helsinki, pp. 281.

Kirveld, T., 1999. Matkalla informaatiokuntaan - jannitteitd kuntien tulevaisu-
usteilld. In: Metsd, M. (Ed.), Tuleva tuhat. Tilastokeskus, Helsinki, pp. 305-318.

Kotisalo, Y., et al., 2000. Kauppa 2005: kauppa yhdyskuntasuunnittelussa. Edita,
Helsinki, pp. 104.

KTI, 2012. The Finnish Property Market 2012., pp. 66.

Kuusi, O., Kamppinen, M., 2002. Tulevaisuuden tekeminen. In: Kamppinen, M.,
Kuusi, O., Séderlund, S. (Eds.), Tulevaisuuden tutkimus, perusteet ja sovellukset.
Suomalaisen kirjallisuuden Seura, Helsinki, pp. 117-170, Suomalaisen kirjallisu-
uden Seuran Toimituksia 896.

Lehtonen, T., Ventovuori, T., Tuomela, A. Salonen, A. Koskisto, 0., 2009.
Ympadristoystdvalliselld kiinteistoliiketoiminnalla kohti taloudellisia hy6tyjd. In:
Junnila, S. (Ed.), Rakentamisen energiatulevaisuus. Sitra, Helsinki, pp. 19-26,
Sitran raportteja 84.

Mannermaa, M., 1986. Arviointia tulevaisuuden tutkimuksen perusteista ja
menetelmistd. Turun kauppakorkeakoulu, Turku, pp. 140, Turun kauppakorkean
julkaisuja D-1.

Mannermaa, M., 1998. Megatrendejd ja skenaariota valtakunnallisen alueiden
kdyton perustaksi. Ympdristoministerio, Helsinki, pp. 45, Suomen ympadristo
225.

Mannermaa, M., 1999. Tulevaisuuden hallinta - skenaariot strategiatyoskentelyssa.
WSOY, Porvoo, pp. 227.

Mannermaa, M., 2004. Heikoista signaaleista vahva tulevaisuus. 2. painos. Warner
Soderstrom Osakeyhtio, Helsinki, pp. 249.

McBlaine, R., Vrkic, D., 2006. The Vanishing Horizon — Global Change and Real Estate
Implications. Jones Lang LaSalle, pp. 8.

McKinnon, A.,2009. The present and future land requirements of logistical activities.
Land Use Policy 26 (December (Suppl. 1)), S293-S301.

Metsd, M., 1999. Luotsauksia tulevaan. In: Metsd, M. (Ed.), Tuleva tuhat. Tilas-
tokeskus, Helsinki, pp. 7-9.

Mikeld, K., 2001. Tyon megatrendit 2001. FUTURA - Ennakoinnin siedetty keveys.
1/2001. Tulevaisuuden tutkimuksen seura ry, pp. 74-82.

Naisbitt, J., 1984. Megatrends - Ten New Directions Transforming Our Lives. First
Warner Paperback Printing, Warner Books Edition, The United States of America,
pp.- 333.

Niemi, O., 2009. Ympadristotalkoiden 1dhtékohdat ja rakennusalan rooli. Teoksessa.
In: Junnila, S. (Ed.), Rakentamisen energiatulevaisuus. Sitra, Helsinki, pp. 53-61,
Sitran raportteja 84.

Noponen, J., Junnila, S., 2009. Epilogy. In: Junnila, S. (Ed.), Rakentamisen energiat-
ulevaisuus. Sitra, Helsinki, pp. 5-9, Sitran raportteja 84.

O’Mara, M.A., 2000. Strategies for demand forecasting in corporate real estate
portfolio management. J. Corp. Real Estate 2 (2), 123-137, http://www.
emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=1463-001X&volume=
2&issue=2&articleid=1524634&show=html#sthash.ZqTgcrPE.dpuf

Rabianski, J.S., Gibler, K.M., 2007. Office market demand analysis and estimation
techniques: a literature review, synthesis and commentary. J. Real Estate Lit. 15
(1), 37-56.

Rakennusteollisuus, 2010. Suomen kansallisvarallisuus 2010. Available from
http://www.rakennusteollisuus.fi/RT/Tilastot/Kiinteist%c3%b6-+ja+
rakennusala/.(Accessed 5.12.2012.).

Rubin, A., 2002. Tulevaisuudentutkimuksen kasitteitd. In: Kamppinen, M., Kuusi, O.,
Soderlund, S. (Eds.), Tulevaisuuden tutkimus, perusteet ja sovellukset. Suoma-
laisen kirjallisuuden Seura, Helsinki, pp. 889-908, Suomalaisen kirjallisuuden
Seuran Toimituksia 896.

Rubin, A., 2014. Toimintaympdristén muutosten tarkastelu. Topi, tulevaisuuden-
tutkimuksen oppimateriaali, Available from http://www.tulevaisuus.fi/topi/
(Accessed 28.05.14.).

Sullivan, K., 1996. Changing technology and forecasting office space requirements.
Facilities 14 (10/11), 11-16, http://www.emeraldinsight.com.libproxy.aalto.


http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0005
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0010
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=0263-2772&volume=20&issue=3/4&articleid=844329&show=html#sthash.TMF7Ks4T.dpuf
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=0263-2772&volume=20&issue=3/4&articleid=844329&show=html#sthash.TMF7Ks4T.dpuf
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=0263-2772&volume=20&issue=3/4&articleid=844329&show=html#sthash.TMF7Ks4T.dpuf
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0020
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0025
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0030
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0035
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0040
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0045
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0050
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0055
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0060
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0065
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0070
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0075
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0080
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0085
http://www.hel.fi/hel2/ksv/hela/Kaupunkisuunnittelulautakunta/Esityslistat/liitteet/071240137.pdf
http://www.hel.fi/hel2/ksv/hela/Kaupunkisuunnittelulautakunta/Esityslistat/liitteet/071240137.pdf
https://www.hsl.fi/sites/default/files/uploads/helsingin_seudun_liikennejarjestelmasuunnitelma_hlj2011_raportti.pdf
https://www.hsl.fi/sites/default/files/uploads/helsingin_seudun_liikennejarjestelmasuunnitelma_hlj2011_raportti.pdf
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0105
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0110
http://www.vatt.fi/julkaisut/k/k231.pdf
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0120
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0125
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0130
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0135
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0140
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0145
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0150
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0150
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0150
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0150
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0150
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0150
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0150
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0155
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0160
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0165
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0170
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0170
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0170
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0170
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0170
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0170
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0170
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0175
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0180
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0185
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0190
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0195
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0200
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0205
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0210
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0215
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0220
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0225
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0230
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0235
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=1463-001X&volume=2&issue=2&articleid=1524634&show=html#sthash.ZqTgcrPE.dpuf
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=1463-001X&volume=2&issue=2&articleid=1524634&show=html#sthash.ZqTgcrPE.dpuf
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=1463-001X&volume=2&issue=2&articleid=1524634&show=html#sthash.ZqTgcrPE.dpuf
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0245
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0250
http://www.tulevaisuus.fi/topi/
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=0263-2772&volume=14&issue=10/11&articleid=844098&show=html#sthash.A9uNKaOO.dpuf

478 S. Toivonen, K. Viitanen / Land Use Policy 42 (2015) 471-478

fi/journals.htm?issn=0263-2772&volume=14&issue=10/11&articleid=844098
&show=html#sthash.A9uNKaOO.dpuf

Suomen Akatemia ja Tekes, 2006. Finnsight 2015 - tieteen, teknologian ja yhteiskun-
nan nakymadt: paneelien sisdlto. Tekes, Helsinki, pp. 68.

Suomen Rakennusinsindérien Liitto, 2011. ROTI 2011, Rakennetun omaisuuden tila
2011., pp. 46s, Available from http://www.roti.fi/

Tommila, M., 2006. Sustanable solution for edCitites - edCity-konseptin tavoittei-
den esittely Suurpelto-pilottihankkeen kautta., pp. 19, Available from http://
akseli.tekes.fi/opencms/opencms/OhjelmaPortaali/ohjelmat/Yhdyskunta/fi/
Dokumenttiarkisto/Viestinta_ja_aktivointi/Julkaisut/DOKU-x284407-v1-
Sustainable_Solutions_for_edCITIES_-_Mauri_Tommila.PDF

Tulevaisuusvaliokunta, 2000. Tyon tulevaisuuden kymmenen Kkipupistettd., pp.
18, Keskusteluasiakirja 8.3.2000. Available from http://www.eduskunta.fi/
triphome/bin/thw.cgi/trip?${APPL}=erekj&${BASE }=erekj&${THWIDS}=0.51/
1268921331.392327&${TRIPPIFE}=PDF.pdf

Tulevaisuusvaliokunta\, 2001. Tyon tulevaisuus Suomessa - tulevaisuuspolitiikan
suuntaviivoja. Keskusteluasiakirja TUO 1/2001. 28.3.2001.

UNEP, 2007. Buildings and climate change - Status, Challenges and Opportunities.
United Nations Environment Programme. 78 p.

Uudenmaan liitto, 2009. Maankdytén kehityskuvassa selvitettiin vaihtoehtoisia
kasvun suuntia. 3.2.2009, Available from http://www.uudenmaanliitto.fi/index.
phtml?s=1100 (accessed 19.10.11.).

Vehvildinen, Pesola, Heljo, Vihola, Jddskeldinen, Kalenoja, Lahti, Mdkeld, Ristimaki,
2010. Rakennetun ympadriston energiankdytto ja kasvihuonekaasupddstot., pp.
125, Sitran selvityksid. 39.

Vuolanto, T. (Ed.), 2004. Kaupunkirakentamisen sosiaalisia ldhtokohtia Kru-
unuvuorenrannassa. Kaupunkisuunnitteluvirasto, Helsingin kaupunki, Helsinki,
p. 96, Kaupunkisuunnitteluviraston julkaisuja 2004:16.

YTV, 2001. Asumisen, tyén ja liikkumisen tulevaisuus. Pddkaupunkiseudun
yhteistydvaltuuskunta, Helsinki, pp. 89s, Pddkaupunkiseudun julkaisusarja
B 2001:4. Available from http://www.ytv.fi/NR/rdonlyres/D63D466B-BACO-
40A7-9DDC-C936901A9DF6/0/atlt_-B2001_4.pdf

Wang, J., Chen, Y., Shao, X., Zhang, Y., Cao, Y., 2012. Land-use changes and policy
dimension driving forces in China: present, trend and future. Land Use Policy 29
(October (4)), 737-749.


http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=0263-2772&volume=14&issue=10/11&articleid=844098&show=html#sthash.A9uNKaOO.dpuf
http://www.emeraldinsight.com.libproxy.aalto.fi/journals.htm?issn=0263-2772&volume=14&issue=10/11&articleid=844098&show=html#sthash.A9uNKaOO.dpuf
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0265
http://www.roti.fi/
http://akseli.tekes.fi/opencms/opencms/OhjelmaPortaali/ohjelmat/Yhdyskunta/fi/Dokumenttiarkisto/Viestinta_ja_aktivointi/Julkaisut/DOKU-x284407-v1-Sustainable_Solutions_for_edCITIES_-_Mauri_Tommila.PDF
http://akseli.tekes.fi/opencms/opencms/OhjelmaPortaali/ohjelmat/Yhdyskunta/fi/Dokumenttiarkisto/Viestinta_ja_aktivointi/Julkaisut/DOKU-x284407-v1-Sustainable_Solutions_for_edCITIES_-_Mauri_Tommila.PDF
http://akseli.tekes.fi/opencms/opencms/OhjelmaPortaali/ohjelmat/Yhdyskunta/fi/Dokumenttiarkisto/Viestinta_ja_aktivointi/Julkaisut/DOKU-x284407-v1-Sustainable_Solutions_for_edCITIES_-_Mauri_Tommila.PDF
http://akseli.tekes.fi/opencms/opencms/OhjelmaPortaali/ohjelmat/Yhdyskunta/fi/Dokumenttiarkisto/Viestinta_ja_aktivointi/Julkaisut/DOKU-x284407-v1-Sustainable_Solutions_for_edCITIES_-_Mauri_Tommila.PDF
http://www.eduskunta.fi/triphome/bin/thw.cgi/trip?$%7BAPPL%7D=erekj&$%7BBASE%7D=erekj&$%7BTHWIDS%7D=0.51/1268921331_392327&$%7BTRIPPIFE%7D=PDF.pdf
http://www.eduskunta.fi/triphome/bin/thw.cgi/trip?$%7BAPPL%7D=erekj&$%7BBASE%7D=erekj&$%7BTHWIDS%7D=0.51/1268921331_392327&$%7BTRIPPIFE%7D=PDF.pdf
http://www.eduskunta.fi/triphome/bin/thw.cgi/trip?$%7BAPPL%7D=erekj&$%7BBASE%7D=erekj&$%7BTHWIDS%7D=0.51/1268921331_392327&$%7BTRIPPIFE%7D=PDF.pdf
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0285
http://www.uudenmaanliitto.fi/index.phtml?s=1100
http://www.uudenmaanliitto.fi/index.phtml?s=1100
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0295
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0300
http://www.ytv.fi/NR/rdonlyres/D63D466B-BAC0-40A7-9DDC-C936901A9DF6/0/atlt_B2001_4.pdf
http://www.ytv.fi/NR/rdonlyres/D63D466B-BAC0-40A7-9DDC-C936901A9DF6/0/atlt_B2001_4.pdf
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310
http://refhub.elsevier.com/S0264-8377(14)00199-9/sbref0310

	Forces of change shaping the future commercial real estate market in the Helsinki Metropolitan Area in Finland
	Introduction
	Study design
	Data sources

	Results
	Discussion and conclusion
	Acknowledgements
	References
	References


