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Summary

Building upon the success of IEA EBC Annex 66 (Definition and simulation of occupant behavior in
buildings) and 79 (Occupant-Centric Building Design and Operation), we propose a comprehensive
exploration to understand the evolving role of humans in the energy transition to address climate
change. As building envelopes and mechanical and electrical equipment become more efficient, the
influence of people on building energy consumption becomes increasingly significant - from
everyday behaviors and purchasing decisions to how they act within buildings, interact with each
other, cope, and survive during extreme events. The energy transition is not solely about the
building inhabitants; it will also impact every stakeholder involved in the building's life cycle, from
neighbours, to designers and operators.

Modern trends, particularly post-COVID, such as teleworking have led to diverse occupancy patterns,
differing from standard schedules. Moreover, with rising global expectations for comfort and the
introduction of various new technologies, there is a pressing need to re-evaluate how humans and
their roles are integrated into building design and operation and how energy use patterns are
affected. As such, this proposed project focuses on four key areas of intersection: 1) human-building
interactions at the building scale; 2) human-building interactions at the community scale, 3) building
(re)design; and 4) building operations. Despite any apparent topical overlap with ongoing and newly
proposed IEA TCP projects, there is one critical distinction of the proposed project: humans. The
Project seeks to develop new knowledge, technologies, and policy recommendations to design,
retrofit, and operate buildings that allow humans to thrive in the face of climate change and the
corresponding global movements (e.g., energy transition) seeking to adapt to it

1. BACKGROUND AND JUSTIFICATION

Humans play an integral role in building performance and adaptation to climate change across both
spatial and temporal scales. Considering the breadth of stakeholders in the built environment,
people affect the market and design for new buildings, building construction, and the operation and
management of buildings through their life cycle. In a rapidly changing climate, these diverse
stakeholders hold the key to achieving optimal levels of performance as defined by the following
dimensions.

e Resilience and adaptability to a changing climate and extreme events
e Equitable allocation of building space and access to comfortable/healthy spaces
e Mitigation of climate change

This project places humans at the center of the challenge and flips the paradigm, treating humans as
the solution rather than the problem (e.g., the cause of the performance gap). It is a natural



extension of IEA EBC Annexes 53, 66, and 79. Most recently, efforts led by Annex 79 yielded the
following major outcomes:

e New knowledge, ontologies, and methods to understand multi-domain comfort and its role
on energy- and comfort-related occupant behavior in buildings;

® An occupant behavior database and library of data-driven modeling tools to model occupant
behavior at various scales (from room to city), where data is obtained from novel methods
such as social media and advanced sensing technologies;

® An open-source book that provides and demonstrates new methods for occupant-centric
simulation-aided building design;

e Definitions, methods, and case studies for best practices in occupant-centric control

However, this work needs to be extended in this in the proposed project, including:

e How to design buildings and communities for comfort and well-being, while ensuring other
priorities like environmental impact are managed and communicated;

e How to ensure that resources and considerations are allocated equitably, through the lens of
sufficiency;

e How to design/retrofit buildings considering climate change and extreme events, while
considering multiple stakeholders;

e How to operate buildings (and provide affordances to occupants to operate buildings) under
climate change and extreme events

The Annex 79 leadership also gained new insights about organization, dissemination, and
multidisciplinary research that will be implemented, including: increasing interdisciplinarity and
inclusivity, and focusing on action-oriented and impactful research.

2. OBIJECTIVES AND SCOPE

2.1. Vision

The overall goal of the Project is to develop and act on new knowledge about the role that
occupants and other building stakeholders must play to facilitate the energy transition while
adapting to our changing climate. We also aim to develop, demonstrate, and deploy approaches to
improve occupants’ comfort, well-being, and health in buildings, using principles of sufficiency and
equity.

2.2. Scope

The project scope includes the individual building and community scale, as well as the life cycle from
building design and operation, to retrofit. All research activities are tied to people, including
occupants, neighbours, operators, designers, and other key stakeholders. The primary focus is
enhancing building resilience, occupant comfort, and health while ensuring energy efficiency and
equity. Key areas of exploration include adapting to future climate scenarios, understanding
changing occupant demographics, and integrating new technologies and energy solutions. The
research will incorporate methods from engineering, architecture, information technology,
psychology, and health and social sciences, providing comprehensive solutions for building design
and occupant adaptation to climate change.

2.3. Objectives
A. Produce new knowledge about how building occupants around the world respond to
changing climate conditions, particularly extreme events, and how they are currently
adapting to the energy transition, including new technologies;
B. Establish working definitions and key performance indicators (KPls) to evaluate sufficiency,
equity and resilience in buildings;



C. Develop recommendations for building design and retrofit which address principles of
resilience, sufficiency and equity for a changing climate;

D. Examine the role that behavioural nudging of building operation (e.g., through building
automation) can play in helping to keep occupants safe in extreme events and comfortable
during normal operation; and

E. Explore how communities and social infrastructure can establish community and individual
resilience in the face of climate change.

2.4. Target Audiences

Key stakeholders, outputs oriented to them, and means of disseminations are summarized in Table

1.

Table 1: Summary of approach to knowledge dissemination

Target group

Outputs

Means

Researchers
(academics, government labs,
etc.)

Knowledge/theory/models (e.g.,
definitions, behavior and
comfort theory, laboratory
studies)

Journal, conference, and white
papers, seminars, and panel
discussions

Designers/practitioners
(architects, engineers, planners)

Best practices guidelines,
simplified tools and workflows,
case studies and demonstration
projects

Books, magazine articles,
web/spreadsheet-based tools,
industry conference
presentations

Industry
(technology manufacturers,
software developers)

Novel concepts (e.g., occupant-
centric controls, building
interfaces)

Open-source software,
magazine articles, industry
conference presentations

Policymakers

(codes and standards
committees, such as at ASHRAE
and REHVA,; legislators)

Code, standard, and policy
recommendations (e.g.,
occupant-centric controls in
building codes; thermostat
interface standard)

Code change requests, active
participation of project
participants on code and
standards committees

3. ORGANIZATIONAL STRUCTURE

The project is structured with four key subtasks and two committees are established to address this
complex research area and these research questions.
e Subtask 1: Individual Scale: Behavior & Well-being

Subtask 3: (Re)design
Subtask 4: Operations

Subtask 2: Community Scale: Equity & Sufficiency

Committee 1: Representation Committee
Committee 2: Knowledge Mobilization Committee

For each subtask, the Project will: (1) review and/or develop appropriate interdisciplinary
methodological approaches, (2) develop new knowledge, (3) perform focused case studies, (4)
where applicable, ensure diverse representation, and (5) disseminate and transfer new methods and
knowledge to key stakeholders (researchers, practitioners, industry, policymakers). Many of the
research activities will cross subtask boundaries to ensure interdisciplinary research that is broadly
informed. The subtasks are illustrated in Figure 1. This section describes specific activities within
each subtask, while deliverables are listed later.
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Figure 1: Proposed structure with four key subtasks, showing intersections between subtasks.

3.1.

Subtask 1: Individual Scale: Behaviour & Well-being

Background and purpose

This subtask explores how individual building occupants respond to extreme events and climate
change, identifying underlying factors driving behavior change. It investigates trends in occupant
behavior and well-being (including health and comfort) under various climate scenarios.
Furthermore, it examines effective interventions and behavioral nudges for promoting sustainable
behaviors and potential opportunities.

Strategy and Activity Structure

1.

Analysis of recent extreme events and circumstances that led to prolonged discomfort and
profound health outcomes (with ST2): Lessons learned from these events are extracted to
understand how behavior influences outcomes and to inform future responses to similar
situations.

Understanding coping mechanisms across cultures: This activity aims to conduct an
international survey on how occupants cope with extreme events and climate change. The
result will be a better understanding of how, when, and why occupants take actions in
various circumstances.

Evaluation of building codes and standards for future climate scenarios and extreme
events: This activity investigates to what extent building codes and relevant standards
account for behavioural change due to climate change.

Scenario study of the effects of occupant behaviour (with ST3): This activity simulates the
effect of a range of potential occupant behaviours on various aspects of building
performance (energy and indoor environment quality related). This study aims to
understand how behaviour influences the performance of possible climate adaptive
solutions.

Interplay between energy transition and climate adaptation: This activity explores the
extent to which occupant behavior supporting the energy transition aligns with coping
mechanisms for climate change, and where conflicts arise. It will answer: how can we assist
occupants in adapting to both challenges effectively?

Resilient building interfaces: This activity seeks concrete solutions to answer: how can
interfaces facilitate effective, time-sensitive communication of climate-related risks and
guide adaptive behaviour? What are the key features of interfaces that support this? How
do different demographic groups respond to various styles of interfaces? Could personalized
feedback play a role and how?



3.2.  Subtask 2: Community Scale: Equity & Sufficiency

Background and purpose

This subtask aims to understand community-scale responses to climate change and how sufficiency-
oriented behavior, practices, and lifestyle approaches can foster an equitable building energy
transition and improve resilience, particularly with a changing climate. The subtask will address the
issues of equity and sufficiency at the community scale.

Strategy and Activity Structure

1. Fundamental knowledge of sufficiency: This activity will identify key concepts and policy
recommendations around sufficiency in buildings and communities through the life cycle.

2. Quantifying sufficiency potential: This activity will explore how the conceptions of
sufficiency vary by region, nation, and socio-economic strata. It will quantify the potential of
implementing sufficiency measures (behavior and lifestyle practices and supporting
technology and regulations) for decarbonization and improving resilience.

3. Reducing inequity through sufficiency: This activity will explore the relationship between
equity, human well-being, and sufficiency. It will also evaluate the factors contributing to
existing energy burden and energy poverty through case studies involving different
vulnerable communities and how sufficiency practices can help.

4. Policies and standards for implementing sufficiency: This activity will evaluate how the
existing standards and codes can be adapted/changed to be in line with sufficiency. The
activity will also assess whether the building design/operation performance thresholds
facilitate or constrain sufficiency concepts and evaluate the associated shadow price if
relaxed.

3.3. Subtask 3: (Re)design

Background and purpose

This subtask focuses on the changing involvement of stakeholders in the design and retrofitting of
buildings - both at the individual and community scales. It spans decision-making processes for
design and retrofitting, market trends, anticipation of future climate conditions and occupant
demographics, multi-criteria decision-making (such as indoor air quality, energy efficiency, and life
cycle assessment), integrating sufficiency considerations of the building stock, and applying lessons
learned to practice.

Strategy and Activity Structure

1. Occupant-Centric Building Re(design) Data Tool Box: This activity involves the creation of a
data toolbox to support practitioners, researchers, and policy in making informed design
decisions to enhance occupant comfort, health, and energy use patterns under varying
future climate conditions. It integrates two components:

a. Occupant archetype development for design and simulation to better represent
diverse users.

b. Building design and simulation climate database to aid practitioners and researchers
in better considering both the direct (weather changes) and indirect (demographic
changes, occupant behaviours) impacts of climate change into building design and
simulation.

2. Multi-domain simulation tool kit (practitioners, researchers, etc.): This activity focuses on
creating a versatile simulation toolkit that caters to both practitioners and researchers. It will
integrate various domains such as life cycle assessment (LCA), indoor environmental quality
(IEQ), thermal resilience, and energy use patterns.

3. Exploration of Reflective Practice Framework: This activity focuses on developing a novel
Reflective Practice Framework for building design and construction practitioners. Through
engagement with practitioners and policymakers, the benefits of reflective approaches and



3.4.

opportunities for their integration into policies, professional norms, or organizational policy
will be shared.

Investigation of Human Decision-Making Strategies: In this activity, the decision-making
processes employed by humans when purchasing and renting homes will be investigated.
This activity will investigate what priorities people consider during their search for a home to
purchase or rent, with the long-term objective of identifying leverage points that can be
used to encourage more sustainable choices (e.g., downsizing, moving to a multi-family
building).

Multi-Domain Performance and the Performance Gap: This activity focuses on analyzing the
“performance gap” across multiple domains within the building industry, addressing
discrepancies between predicted and actual outcomes in areas such as energy efficiency,
occupant comfort, and indoor air quality. Data from case study buildings will be used to
develop strategies to adjust simulation approaches to better manage ambiguity in
operational patterns during design as well as to manage conflicting priorities related to
occupant well-being, energy management, and cost.

Subtask 4: Operations

Background and purpose

This subtask aims to create new insights into how the roles and behaviors of human stakeholders
(such as occupants and operators) evolve during the operational phase of buildings and associated
community infrastructure amidst climate change and the energy transition. It encompasses aspects
including building management systems, simulating behaviors for various occupants, climates, and
types of buildings.

Strategy and Activity Structure

1.

Behavioral nudging and gamification: Traditionally, building operation focuses on control of
indoor environments to suit humans. This activity will explore how we can nudge occupants
to adapt their behaviours in ways that can be protective during extreme events and
encourage sufficiency during normal operation.

Human-in-the-loop control (occupant behaviors & roles): Traditional occupant-centric
controls infer occupancy and occupant behaviour and make control decisions accordingly,
without input from occupants. This activity will develop novel controls that include
occupants in the decision-making process.

Econometric models (e.g., sensitivity/elasticity): People of different socioeconomic clusters
may have different patterns of residential energy use. This activity will develop appliance
and indoor activity models for households. Further, models will be developed to capture
occupants’ responses to dynamic electricity pricing.

Optimizing building interfaces: Controls interfaces allow humans to interact with building
systems (e.g., thermostats, operable windows). How these interfaces are designed impact
their usability, satisfaction with the built environment, and building energy use. This activity
will explore best practices for interface design and implementation particularly to help
communities cope with a changing climate.

Enhancing the health and well-being of older adults and children during the operational
phase of the building lifecycle: This activity will investigate how building operations,
controls, and sensing devices can better support the well-being of younger and older
populations.

Space management and optimization for hybrid work environments: Matching indoor
climate preferences of individuals and their personal schedules is a major challenge in
organizations with hybrid work arrangements. This activity will develop
strategies/algorithms to optimize the space management process to maximize occupant
well-being and energy performance.



3.5. Committees

In addition to the Subtasks above, there are two committees chaired by three project participants to
help achieve the goals of the Project in a way that is organized, systematic, and transparent:
Representation Committee and the Knowledge Mobilization Committee. The main activities and
outcomes of the committees are operational during the project, rather than outcomes at the end of
the project. Volunteer participants will also contribute to their activities.

Representation Committee

Increase the diversity of participants in terms of geographical location of participant/organization or
geographic location of study (e.g., Global South, the Caribbean, Indigenous lands); research area
(e.g., behavioral economics, health, climate science, computer science); and organization type (e.g.,
industry, government, and non-government entities).

Activities
The priority tasks of this committee will include:
1. Map characteristics of participants including geographic location and disciplines.
2. Encourage current participants to recruit new participants in the specified areas of need in
general as well as for specific subtasks.
3. Create an informational package to use when recruiting new participants to indicate the
scope of the Project to increase understanding of how to join.
4. ldentify meeting locations in regions from which participation could be increased.
5. Facilitate invitations to potential non-academic participants to online meetings, which could
make it easier for them to participate and remain engaged.

Knowledge Mobilization Committee

This committee will develop and define internal and external communications and data-sharing
protocols. Internal protocols to facilitate communication between Project participants will promote
inclusivity through transparency. External protocols will ensure that key findings from the Project are
communicated widely and consistently to relevant stakeholders including industry and policymakers.

Activities
The priority tasks of this committee will include:
1. Establish a standard form to track each activity;
2. Establish a repository for journal papers and other outputs to facilitate knowledge sharing
within the Project;
3. Establish a knowledge mobilization protocol following activity completion, including
guidance for creating one-page papers, social media posts (including the establishment of a
Project LinkedIn profile);
4. Coordinate with the Representation Committee for knowledge dissemination to industry,
government, and NGO stakeholders;
5. Track participation in code and standard committees that are relevant to Project outcomes
to assist with targeted knowledge mobilization to these groups; and
6. Determine relevant conferences and symposia or other non-traditional venues (e.g.
podcasts) where Project research should be presented and coordinate Project participants’
submissions.



4, RESULTS AND DELIVERABLES

4.1. Official deliverables

At a high level, we seek to actively transfer knowledge to key receptor communities to maximize the
impact of the Project. Outputs of the Project will occur in each year of the five-year term, while a
formal final report and deliverables will be completed in the final year (see Table 2 for summary).

Refer to Section 2.4 for target audiences.

Table 2: Summary of planned project deliverables (the first number indicates the subtask from which

the deliverable will be led).

# Deliverable Utilization

D1.1 |Visualizing adaptability - teaching This resource is aimed at informing a variety of
repository of built environment innovations [stakeholders (occupants, designers, policy

makers) of effective adaptive opportunities

D1.2 |Surviving the heat - practical strategies for | This resource (with outputs of brochures,
you and your space webpages, workshop material) aims to educate

the public on better surviving heat and extreme
events.

D2.1 |Online global repository of sufficiency and |The repository aims to systematically present best
equity case studies practices for buildings and communities that

exemplify sufficiency and equitable space/energy
use.

D2.2 |Guidelines for incorporating sufficiency This deliverable will articulate practical steps for
perspectives in the multi-scale built incorporating concepts of sufficiency in the
environment industry building design, construction, and urban planning

industries

D3.1 |Guidelines on the use of multi-domain This guideline will offer guidance on leveraging
computational and Al tools for human- computational design tools and artificial
centric design in a changing climate intelligence to support human-centric building

design in the face of a changing climate.

D3.2 |Guidelines for facilitating reflective design |This guideline introduces a novel framework to
practice in the building industry support reflective design practice among building

design and construction professionals.

D4.1 |Guidelines on behaviour nudging in This report will provide recommendations based
operation of buildings on lessons learned from studies researching

behaviour nudging to encourage sustainable
adaptive behaviours.

D4.2 |Best practices guideline for the design and|This report will provide recommendations for the
implementation of user-friendly control design and implementation of control interfaces
interfaces based upon lessons learned from past and

planned interface usability studies.

D5 Final Report This comprehensive final report will share the

knowledge developed over the duration of the
Project




4.2. Theory of change

The theory of change diagram to help fulfill the project objectives is shown in Figure 2. While key
points are shown in the figure, the project’s scope is too broad to comprehensively show all topics.

Theory of Change: Human-Centric Buildings for a Changing Climate

Problem Input Output Outcome Impact

« Buildings are still not
optimally designed and
operated in human-centric

Develop knowledge about
occupants’ response to
changing climates/energy
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buildings and communities
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promote well-being in all

[ ]
; e
conditions) A sustainable built

environment
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Ranse ARG Bhah building design and retrofit equity-oriented case studies buildings
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New knowledge on

economic growth
occupant-centric m
buildings for revision of

A book on occupant-centric
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Y

sufficiency and equity in the Investigate the role of standards and policy adaptation and
energy transition behavioural nudging Code/standard mitigation
« Building controls and » recommendation on m Development/
i Explore how communities and occupant-centric demonstrat of new
Dperatiogs o pot Ll social infrastructure improve approaches i
incorporate occupant needs Eoal T PP OOCUPam'CSrTmC
3 individual/group resilience controls and interfaces
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o Best practices guide for that incorporate
opportunities such as : s R :
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controls, usable interfaces, and/or design, and for practices in usability
and nudging strategies usable interface design
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manufacturing

Figure 2: Summary of planned project deliverables.

5. MANAGEMENT

5.1. Operating Agents

The Project is led by four co-Operating Agents: Prof. Julia Day, of Washington State University, USA;
Prof. Zoltan Nagy of Technical University of Eindhoven, Netherlands; Prof. Liam O’Brien, Carleton
University, Canada; and Prof. Marianne Touchie, University of Toronto, Canada. The OAs are
responsible for ensuring that the timeline and deliverables are adhered to, while facilitating
knowledge dissemination, and reporting to both the EBC and Users TCPs. This number of OAs is
justified by the large scope of the project and number of participants. The OAs’ employers and
national funding agencies do not allocate explicit time or funding for their contributions; thus the
heavy workload is shared among OAs. Liam O’Brien will serve as the main liaison between the
project and both the EBC and Users TCP ExCos.

5.2.  Subtask and Committee Leaders

The Subtask and Committee leaders are participants who bring a high level of expertise to the
subtask they manage and who undertake substantial research and development in the field of the
subtask. They will guide the direction, and advance the state of activities, while facilitating
interdisciplinarity and reporting back to the OAs.

ST1 leaders: Laura Arpan (USA), Marleen Spiekman (NDL)

ST2 leaders: Andrew Sonta (CHE), Helen Stopps (CAN)

ST3 leaders: Giorgia Chinazzo (USA), Farhang Tahmasebi (UK)

ST4 leaders: Burak Gunay (CAN), Philip Agee (USA)

Knowledge mobilization committee co-chairs: Anna Laura Pisello (ITA), Sandra Loschke (AUS),
Mohamed Ouf (CAN)



Representation committee co-chairs: Jamal Russell Black (UK/USA), June Park (USA), Hannah
Pallubinsky (NDL)

The two committees will be led by two to three co-chairs and student representatives who can move
between activity breakouts during the meetings to ensure consistent knowledge mobilization
practices and help activities fill discipline and geographic representation gaps. The committee chairs
are currently being confirmed.

5.3. Obligations and Responsibilities of the Participants
Participants in the project will contribute their time and resources to advancing the state of human-
centric buildings for a changing climate. Responsibilities will include:

e Each participant will work actively in at least one of the activities of the project, and will
contribute to the delivery of the milestones and targets of the project.

e Each participant will provide the Operating Agent and the subtask leaders with information
and written material on the work carried out in the work package he or she is working on,
and take part in reviewing relevant reports.

e Every participating institution will attend at least one experts meeting each year.

5.4. Resourcing
The project is a Task Shared Project.

1. Each participating country will commit a minimum of six person-months/year of labour over
the project term. The Operating Agent will commit a further three person-months/year;

2. Each participating country will bear all costs it incurs in carrying out the Annex activities.

3. Working meetings will be hosted by volunteer participants among the participating
countries. The costs of organizing the meeting will covered by attending participants in the
form of a registration fee;

4. The costs of publishing the final reports will be met by the Operating Agent.

5.5. Intellectual property

All reports and project administrative information will be stored on the Annex 95 website and
parallel cloud storage drive. The website will be managed by the Operating Agents. The website will
be publicly accessible to facilitate dissemination of knowledge. The website will contain a protected
section for working documents that is accessible only to participants. Copyright on the official
deliverables will be licensed by the Operating Agents.

In the case of software applications, intellectual property will rest with the developer(s) of the
software. Subject only to copyright restrictions, all project participants have the right to publish
conference papers and journal papers that report on project-related work. For such cases, the IEA
Implementing Agreement EBC will be acknowledged as contributing to the outcomes of the work.

5.6. Relationship with IEA Users TCP

The Project fits well within the mandates of both EBC and Users TCPs, and as such a joint Project is
the goal. The OAs will seek governance and oversight from the respective ExCos, while benefiting
from their existing networks (particularly non-engineers) and dissemination channels. The formal
naming of the project is EBC Annex 95/Users TCP Task: Human-centric buildings for a changing
climate.

The mechanism for reporting to the ExCos is that the EBC protocols will be followed, but that the
reports and deliverables will also be submitted to the Users TCP ExCo on the same cycle and
according to the same timelines (see below). Both TCPs will be credited (with logos and by name) on
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all project deliverables upon review and approval. Both TCPs may post the deliverables on their

websites and other forms of communication.

National participation letters are being sought for each country’s EBC and Users TCP ExCo member
(or only one if a country is not a member of both TCPs).

6. TIME SCHEDULE

The meeting schedule aims to be convenient, inclusive, and practical. The meetings in the fall will be
virtual meetings (to reduce the carbon impact of travel) and spring/summer meetings will be 2 days
long in person (ideally paired with a conference many participants are already attending). Activity
members and subtask leads will be expected to meet between meetings as needed. The meeting
schedule is summarized in Table 3. The project aims to enter the working phase at the end of 2025.
Knowledge dissemination outlined previously in this text has begun and will continue through to the
end of the project, while formal deliverables will be finalized in the reporting phase in 2028/2029.

Table 3: Project timeline, including phase and in-person vs online meeting status.

In-person

Online Phase

Q3 2024 Seville, Spain

Q2 2025

Preparation

Q3 2025 Lausanne, Switzerland

Q12026

Q4 1 2026 Buenos Aires, Argentina

Q1/2 2027

\Working

Q3/4 2027

Q1/2 2028

Q3/4 2028

Q1/2 2029

Reporting

7. PARTICIPANTS

Table 4 lists key countries and participating organizations who are named in the national
participation letters. Attendance of individuals who have participated in at least one meeting are
listed in the semi-annual status reports. Individuals from non-member countries have been informed

of associated restrictions and procedures.

Table 4: List of participants, based on contributing to at least one of the initial meetings

Australia University of Sydney, University of
Adelaide, Monash University, Deakin University,
Murdoch University

Singapore Kajima Corporation, National University
of Singapore, Singapore Management University

Austria Graz University of Technology

South Korea SCOPE Architecture & Urban Design
Research, Korea Institute of Civil Engineering and
Building Technology

Brazil Federal University of Santa Catarina

Spain Universidad de Sevilla

Canada Carleton University, University of Toronto,
Toronto Metropolitan University, Natural Research
Council of Canada, Concordia University,
Université Laval, Natural Resources Canada,
University of Waterloo

Sweden Umeé University, Linnaeus University,
Sweden, Chalmers University of Technology
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France Cerema, University Savoie Mont Blanc,
CSTB, EDF Lab, University of Reunion Island,
University of Lyon 1, INSA Lyon, University of
Bordeaux, ENTPE, ASHRAE France

Switzerland University of Fribourg, ETH Zurich,
Ecole Polytechnique Fédérale de Lausanne, Swiss
Federal Laboratories for Materials Science and
Technology

Italy Eurac Research, Italian National Research
Council, University of Perugia, University of
Calabria, Eurac Research, Politecnico di Milano,
Construction Technologies Institute (ITC), Free
University of Bozen-Bolzano, University of Venice,
eCampus University, National Research Council of
Italy (ITC-CNR), University of Turin, Universita
Politecnica delle Marche, University of Palermo

United Kingdom Northumbria University, Cardiff
University, University of Cambridge,

University of Southampton, Northumbria
University, University College London, University
of Bristol

Netherlands Eindhoven University of Technology,
Maastricht University, Delft University of
Technology, Dutch Organization for Applied
Scientific Research (TNO)
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