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Preface

1. CIB World Building Congress 2016

CIB World Building Congresses (WBCs) are triennially arranged major research events for the
built environment and construction sector. In 2016 this congress is organized in Finland
(www.whbcl6.com ). This event is gathering together academic experts together with industry
representatives from different parts of the world. The theme for CIB World Building Congress
2016 is "Intelligent built environment for life”. It highlights the importance of build environment
and its development to the society.

The WBC16 congress is a major event for all experts from industry, public sector and academia
for advancing the development of built environments. The main theme of the WBC16 “Intelligent
built environment for life” presents a cogent message that the built environment is a very
important enabler for the well-being of its citizens, the success of its companies and the
competitiveness of whole society, region or country. By defining the role of built environments
in this way we can see the fundamental importance of our real estate and construction sector. In
the WBC16 congress we turn our attention to the development of built environments in different
conditions, countries and continents. Such developments can happen in different forms and scales,
but always in a way where interplay between different stakeholders and experts play crucial role.
These developments also need access to the latest knowledge and understanding which can be
based both on industrial experiences and research-based findings.

Together, and by learning from each other we can be stronger and smarter for carrying out efforts
where the main target is to deliver solutions that can be called Intelligent built environments for
life. Our global umbrella organization CIB has three priority themes which are seen as focus
areas for overall development and transformation of real estate and construction sector. These
themes are Sustainable Construction, Integrated Design and Delivery, and, Resilient
Urbanisation. The CIB priority themes present the overall framework for the content of this
congress, supported and underpinned by specific congress sub-themes. In the WBC16 event a
holistic viewpoint over this topic is presented that includes different dimensions from built
environment as a system down to pragmatic end-user experiences and daily operations.

Seven sub-themes were developed to showcase the main areas where the majority of contributions
was expected in the forms of presentations, workshops, special sessions and relating papers. Each
sub-theme is presented using a simple but general challenge that expresses direction or need for
different contributions. Each of these areas represents a broad totality. Thus, anyone whose work
and expertise relates to the built environments can clearly place their work in one of these seven
areas easily. The activities of CIB constitute work by a wide variety of different Working
Commissions and Task Groups. The contributions from these bodies are linked to these sub-
themes (Figure).
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Figure. The sub-themes of the World Building Congress 2016.

2. Introduction to the WBC16 proceedings

The WBC16 call for papers produced 550 paper proposals. All abstracts and full paper
submissions were double blind reviewed by the members of WBC16 International Scientific
Programme Committee. Finally, 360 paper contributions were accepted to be published in the
WBC16 proceedings. We would like to take this opportunity to express our sincere appreciation
to the WBC16 International Scientific Programme Committee and all editors of the WBC16
proceedings. All members of this committee can be found in the chapter four of this preface.

The WBC16 proceedings comprise five pdf-books (Volume I-V). The contents of different books
are according to the sub-themes of WBC16 as presented on the following.

Editors
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3. Introduction to the Volume | of WBC16 Proceedings

Volume 1 includes 75 paper contributions linked to the congress sub-theme “Creating built
environments of new opportunities”. This includes topics of three different levels. First the macro-
level contributions cover aspects such as development policies and programmes on national or
international levels for creating desirable systemic changes (sections: I, 11). Second the meso-
level aspects mean here certain topics relating to e.g. organizations and their operations,
implementations or performance of new solutions or systems such as complete buildings
(sections: I11-VII). Third the micro-level topics are addressing particular contexts and their
solutions, such as a specific building code, structure, material and analyses relating those
(sections: VI-1X). The paper contributions included in VVolume I are classified into the following
nine book sections.

VII:
VIII:

Policies and programs for the development of built environment (11 papers)
Lessons learned from regional challenges (9 papers)

Meeting successfully different stakeholders and their interests (11 papers)
Towards advanced solutions for sustainability and resilience (10 papers)
Reshaping processes for construction operations (9 papers)

Successful implementation of BIM technologies for the realisation of potential benefits (7
papers)
Innovative buildings and their performance (8 papers)

Building regulations and control in the face of climate change (6 papers)

Moisture and mould Issues (4 papers)
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Abstract

The economic recession has hit especially hard the residential building sector in the EU region,
e.g., the number of the housing completions has decreased -49% and the total residential output
has been squeezed down by -24% between 2007 and 2014 (Euroconstruct, 2015). In turn, the aim
of our paper is to suggest a set of radical, novel programmes for developing the national residential
building sectors within EU member countries up to 2025. We have applied the framework of
strategic niche management (SNM) to the diagnoses of the current portfolios of the innovation,
R&D programs in our two member country contexts. In the case of the Northern Finland, the
prime example is Hiukkavaara, the largest district to be built in the City of Oulu. Homes will be
constructed for 20,000 new residents. Hiukkavaara is a model for climate-conscious design in the
northern hemisphere. Energy and materials are conserved, nature is valued and human beings
adapt to their environment. One sub-programme involves Future Buildings and Renewable
Energy Project. In the case of the Netherlands, the prime example is Energiesprong (Energy
Leap), i.e., the innovation programme commissioned by the Dutch Ministry of the Interior. The
aim is to make buildings energy-neutral and boost large-scale initiatives. The sub-programmes
are targeting homes owned by housing associations, privately owned homes, office buildings,
shops and care institutions. This programme is about ensuring new supply by encouraging
companies to package a variety of technical sub-solutions, full services and financing options as
well as about asking clients to put out tenders and ask for quotes in novel ways, with the
government making changes to the rules and the regulations. Experiences on which the Dutch
case in this paper focuses are sub-programmes for residential buildings which includes Rapids,
All Lights on Green and Our Home Deserves It. Based on the emerging Finnish and Dutch
evidence, we are suggesting key elements to be incorporated into future national residential
programmes within EU member countries on: (1) radical direction with balanced stakeholder
groups, trustworthy advocates, contextual goal-setting and barriers management, (2) radical
networking with entrepreneurial roles and causal links, novel expertise, transparent choices and
digital platforms and (3) radical learning processes to arrive at better informed markets on user
preferences, co-innovating, new rules and regulations, higher performance/price ratios, higher
quality, new roles and responsibilities assignments.

Keywords: Hiukkavaara, Energiesprong, innovation programme, residential building sector
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1. Introduction

The economic recession within the EU member countries has had its negative consequences vis-
a-vis the real estate and construction sector. Especially, the residential building sector has been
hit hard, e.g., the number of the housing completions has decreased -49% and the total residential
output has been squeezed by -24% between 2007 and 2014 (Euroconstruct, 2015). Therefore a
new innovation impulse is needed. The aim of our paper is to suggest a set of radical, novel
programmes for developing the national residential building sectors within the EU.

The concept ‘system of innovation’ is widely accepted as a unit for studying innovations. Its
operating level varies. For industries like construction, the national level is the most appropriate
level (Lundvall, 1999). Research is not the only source of industrial innovation, i.e., other sources
include knowledge flows, co-operation and technology diffusion (OECD, 1998). Moreover,
common culture, legal framework, education, customer preference, institutions and other
variables impact innovation. For industries like construction the latter may be more significant
than research. Manseau and Saeden (2001) have shown that some countries have established
technology and best-practice diffusion networks in construction.

In turn, the aim of our paper is to suggest a set of radical, innovative programmes for developing
the national residential building sectors within EU member countries up to 2025. We have adapted
the 3-area framework of strategic niche management (SNM) to diagnose national programmes
(Section 2). We have selected a case programme within Finland (Section 3) and another within
the Netherlands (Section 4) to exemplify and diagnose some radical solutions and features readily
being adopted, such as participative district planning and the co-alignment of wilderness and
residents. Finally, we put forth the key suggestions (Section 5).

2. Programme diagnosis method and data

2.1 Theoretical diagnosis framework

For innovation at the level of (a part of) an industry, generally the term transition is used. Socio-
technical transitions have emerged from evolutionary economics (Nelson & Winter, 1977; Dosi,
1982). From the studies of former major societal changes, the insights have emerged about
experimentation, multi stakeholder learning, coevolution of technologies, organisational forms,
rules, regulations and financial systems. This has resulted in the theories of Strategic Niche
Management (SNM) and Multi Level Perspective (MLP) (Geels & Kemp, 2007; Loorbach &
Rotmans, 2006) that can be used to evaluate innovations. Innovations start in niches, but their
further development is highly dependent on developments at different societal levels. SNM
describes the role of emerging innovative niches in becoming mainstream in combined social and
technological systems. This innovation management perspective focuses on the formation of
niches in which innovations can flourish. SNM describes the transition by reporting on the three
processes which enable for a successful technological niche (Kemp et al., 1998):
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The articulation of expectations and visions. Such articulation would provide a direction
to the learning process of parties involved and help to attract attention from necessary
stakeholders and legitimate involvement and support.

Construction of social networks. The interaction of stakeholders is needed to collect
resources (time, expertise and money) and commitment required.

Learning on multiple aspects. Such aspects include technical aspects and design
specifications, market and user preferences, cultural and symbolic meaning,
infrastructure and maintenance networks, industry and production networks, regulations
and governmental policies as well as societal and environmental effects.

In turn, MLP uses the following indicators for reviewing the stabilization of niche-innovations
that are ready to break through: (a) learning processes have stabilized in a dominant design, (b)
powerful actors have joined a network, (c) price/performance relations have been improved and
there are strong expectations of further improvement and (d) the innovation is used in niche
markets, which amount to a market share of more than 5% (Grin et al., 2010).

For the context of this paper, we have merged the three processes distinguished by Kemp et al.
(1998) and the list of the sub-topics with the indicators specified by Grin et al. (2010) into a
diagnosis framework containing (1) clear direction, (2) network formation and (3) learning on the
six aspects, i.e., (@) market and user preferences, (b) product and process innovations, (c) new
rules and regulations, (d) price and performance improvements, (e) architecture, environment
and quality improvements as well as (f) roles and responsibilities.

2.2 Prior empirical studies enabling the diagnosis

The diagnosis of the Finnish innovation programme, Hiukkavaara district in the City of Oulu, is
based on the review of references published in English and Finnish, available via the website.

The diagnosis of the Dutch innovation programme is in part based on the case study research on
the two of the 4 sub-programmes and the annual report of Energy Leap (Energiesprong, 2015).
For the study of the Rapids sub-programme different pilot projects were visited in Heerhugowaard
(7 April 2015), Nieuw Buinen and Emmen (both on 24 April 2015) and Soesterberg (3 June 2014).
More direct information came from the meetings with Energy Leap and Rapids and conversations.
The additional information was accessed via the websites of the partners of the programme. The
detailed results have been reported via Oostra (2015a-b). In turn, the study of the LALOG sub-
programme is based on the experience of Oostra as a member of the board of #ENEXAP between
November 2013 and April 2015. Various projects were undertaken to facilitate owner-occupants
to make their desires and needs explicit, to analyse the situation in their houses and to gather the
information necessary for the inclusion of professionals, the formation of consortia, to provide
training to make them fit for the job, etc. Data was gathered via action research, board meetings,
occupant meetings, meetings with Energy Leap, study meetings with companies, meetings with
other LALOG initiatives and conversations with people involved. The key results have been
reported via Oostra (2015b) and Oostra & Been (2016).
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3. Finnish case programme diagnosis
3.1 Hiukkavaara District as the case programme

The City of Oulu boasts to be “the Capital of the Northern Scandinavia”. The prime example is
the Hiukkavaara, the largest district to be built. The development started in 2008. Homes for
20,000 new residents will be constructed around the old barracks area. The housing plan includes
10 000 homes, i.e., 3 200 apartments, 3 300 terraced houses, 2 000 semi-detached houses and 1
500 single-family houses (City of Oulu, 2015). 1,800 workplaces are being facilitated. In addition,
the nearby Hiukkavaara Centre will serve 40,000 Oulu residents. Hiukkavaara is a model for
climate-conscious design in the northern hemisphere. The Head of Urban Developments assures
that energy and materials are conserved, nature is valued and human beings will adapt to their
environment (City of Oulu, 2015). Best practices for developing construction and zero-energy
buildings are being identified, assessed and implemented. The construction started in 2013. The
first buildings were ready in Summer 2014. The building physical modeling started in the end of
2014. About 80% of the target area will be under construction by Winter 2015. The piloting
culture in the City of Oulu is being continued via this project (Seppéla & Mikkonen, 2015).

3.2 Results of the diagnosis of Hiukkavaara district

(1) FINNISH CLEAR DIRECTION. The City of Oulu has defined the 14 guidelines for the
development of Hiukkavaara Disctrict, i.e., to take into account (i) the nature and landscape
values, (ii) a densely-built neighbourhood of urban houses in a versatile environment, (iii) dense
7-zone residential areas bordering on large green areas, (iv) comprehensive services, (v) cycling,
walking and public transportation, (vi) facilities and areas for sports, recreation and outdoor
activities, (vii) an integrated storm water system, (viii) alternatives and impact assessments, (ix)
participatory planning, (x) cost efficiency, (xi) development projects on Living Lab platform, (xii)
energy efficiency, (xiii) city farming and (xiv) art in urban space (Kallioniemi, 2012). During
2008-2015, a series of the pilot projects have concerned calculating life-span efficiency in city
building (KERVO; Vainio et al., 2012), integrating urban development concept, partnering for an
arctic, smart and sustainable city (INURDECO), consulting builders in choosing concepts for
renewable energy efficiency solutions (RESCA), innovating public procurement with life-span
and R&D, arranging the Living Lab and services, researching winter city, stimulating the creative
sector in the former military barracks area, engineering ICT solutions for traffic, safety and
light