
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
A vision for residential buildings in Crete, Greece 

 
Part 1 

 

 

  

 

 

 

 

 
Its Flourishing is a conceptual vision for a passive house ‘living’ in Crete, Greece. It is imagined as 
satisfying multiple roles and prioritizing several parameters in response to the changing needs of 
our sector, society and world. This vision does not aim to predict the future, but is designed to 
invite dialogue on the possible, reasonable, and preferable.  
 

We developed the concept of ‘its flourishing, which uses groundbreaking design tools and 
systems to bring new ideas to life and engage clients and stakeholders in meaningful 
conversations about change.

ARCHITECTURAL ENGINEERING CONSULATNY SERVICES 

ARENCOS – Architects Engineers and Designers | Registered in Crete, Greece | Official Registered 
Firm | Registered Address: 26 Stratigou Tzanakaki Street Chania, Crete 73134, Greece 

It’s Flourishing 

WE DESIGN SPACES THAT MATTER [ 
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Introduction 

Residential 
Buildings in 
Crete, Greece, 
a Vision for 
2030 

 

 

High energy prices, low 

quality construction 

materials, high 

construction material 

prices and new 

uncertainties in whole-

building life cycle will 

increase demand for 

sustainable residential 

buildings 

 
Off-grid and passive 
houses will create 
inclusive and 
regenerative 
environments for their 

owners and guests 

 
Adaptable, comfortable 
and energy efficient 
spaces will ensure 

buildings are resilient, 
sustainable and adaptive 
to change 

Its Flourishing is a conceptual 

vision for a passive house ‘living’ 

in Crete, Greece. It is imagined as 

satisfying multiple roles and 

prioritizing several parameters in 

response to the changing needs of 

our sector, society and world. This 

vision does not aim to predict the 

future, but is designed to invite 

dialogue on the possible, 

reasonable, and preferable.  

The ideas presented in this 

document are not about 

envisioning the perfect solution or 

describing accurate and reliable 

technical details or facts. Instead, 

they are a starting point for 

exchanging ideas, so that those 

involved in the design, 

development and maintenance of 

residential buildings, can better 

explore and identify the challenges 

and opportunities that lie ahead. 

 
Buildings have the power to shape 

the communities we want to be part 

and become. Any residential built 

form, large or small, can foster and 

generate new social, environmental 

and technological values.  

 

The current climate crisis, economic 

and geopolitical uncertainty, 

urbanization and the extremely high 

energy prices are redefining not only 

how we live, but how we design, 

build, operate and realized the world 

around us. This calls for modern 

buildings to adapt their purpose, 

function, design, and use. It unlocks 

the potential for buildings to lead the 

shift towards the sustainable, 

resilient, secure and inclusive future 

we want. 

 
Its Flourishing envisions a 

residential building that can actively 

adapt to the changing needs of users 

and the surrounding environmental 

conditions. Passive House 

principles, circular economy 

methods, eco-friendly and reusable 

materials are integrated into the 

design and operation of the 

building, along with emerging 

technologies that create digitally-

enabled infrastructure and an 

improved living experience. Yet, as 

digital solutions and AI become a 

pervasive part of the built 

environment, there remains a need 

and desire for analogue, intuitive 

and resilient design solutions. 

Collectively these enable a more 

human-centred, open and adaptive 

building, ready to empower 

sustianability and respond to 

changing environmental needs and 

conditions. 

“Passive House 
principles, circular 
economy methods, 
eco-friendly and 
reusable materials 
are integrated into 
the design and 
operation of the 
building, along with 
emerging 
technologies that 
create digitally-
enabled 
infrastructure and 
an improved living 
experience.” 

 

 
  

Photo by Andrea Davis on Unsplash 
ARENCOS RESEARCH AND INSIGHTS 
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Introduction 1 Human Centred housing 17 Bio-reactive algae system 33 Smart building connections 

 

Can you imagine 2 Inclusive sustainable materials 18 Integrated solar AC units 
 

34 Outdoor energy powering gym 

 
3 Local food greenhouses 19 Eco-Surveillance systems 

 
 

48 35 Flood-mitigating system 
 

4 Urban agriculture 

 
5 Underground recycling facility 

 
6 Rainwater harvesting systems 

 
7 Eco-drainage systems 

 
8 Calming blue light 

 
9 Optimum orientation 

 
10 Solar panels 

 
11 Wind turbines  

 
12 Heat pumps 

 
13 On-site battery chargers 

 
14 Water filtration systems 

15 Wind power integration 

16 Transparent solar panels 

20 Endemic plants partitioning 

 
21 Digitally fabricated façade 

22 On-site robotic construction 

23 Dynamic surfaces 

24 AI cooling/heating systems 

 
25 High performance frames 

 
26 Eco ventilation 

 
27 Indoor air quality 

28 Thermical climate 

29 Air humidity controllers 

30 Re-purposed structures 

 
31 Collapsible timber structure 

31 E-vehicle and bike parking 

32 Smog filtering system 

36 Storm water harvesting 

 
37 Recycled bricks 

 
38 Endemic biodiversity garden 

 
39 Integrated biophilic design 

40 Temporary green spaces 

41 Green concrete  

42 Smart night-time lighting 

43 Child-friendly urban design 

44 Mobility friendly 

45 Robotic Smart Kitchen 

 
46 Net-zero Secure 

 
47 Predictive maintenance 

 
48 AI maintenance 

 

DESIGNING TOMORROW. TOGETHER. 

 

SUBSCRIBE and ... 

 
Learn more about the 
associated design and 
consultation costs, 
installation procedure and 
prices, where to find the 
systems, equipment and 
infrastructure dedicated to 
your own needs and 
requirements. 
 
ARENCOS It’s Flourishing 
www.arencos.com 
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The future of a residential 
building is 
 

Human-centred 

 

Smart Buildings 

 

The buildings themselves will be smart, too – networked devices 

in all elements of building services will ensure no systems are on 

unless they are needed and system performance is optimized for 

minimum energy use through iteration.  

 
 

 

 
 

Lively 
New residential properties will be 

attractive to families and children. 

Appealing to all ages and 

preferences, inevitably creates 

vibrant, safe and comfort spaces. 

 

 

Healthy 
Passive design will encourage 

people to be healthy, while shared 

living spaces will foster a sense of 

belonging and wellbeing. 

 

 

Intelligent 
New technologies and the Internet 

of Things will establish smart 

residential buildings with focus on 

operational excellence.  

 

 
 

 

 

 

 

As technology progressively connects us 

and optimizes our lifestyle and comfort it 

is equally contributing to the 

development of a spaces that matter.   

Buildings make up around one-third of 

total final energy consumption (FEC) and 

CO2 emissions globally in 2022, and they 

will likely play a critical role in the global 

low-carbon transition.  

 

However, without further climate policy, 

the energy used in buildings can increase 

by 46–73% in 2050, driven by population 

growth, greater diffusion and use of 

energy-consuming devices, and 

increasing living standards. To achieve 

these targets, the building sector will need 

to employ a suite of strategies 

 

 

 

 

 

 

 

 

 

including new construction of net-zero 

carbon buildings, high rates of energy 

renovation in existing buildings, low-energy-

consumption behavioral practices, 

development of new low-energy building 

technologies and appliances, deployment of 

centralized and decentralized renewable 

energy sources (RESs), and widespread 

electrification of building technologies.  

 

We cannot know the ways in which 

technology and digitalization will change 

residential buildings design, construction, 

maintenance and management by 2030, but 

the quantity of digital information available 

to developers, designers will be greater, and 

how it is implemented will be more 

sophisticated.  

 

     No Energy Consumption for Heating 
 

New residential buildings will need no heating because of high 

building fabric performance and the internal heat gains generated 

by the off-grid systems and technology. Those internal gains, 

together with summer heatwaves of increasing frequency and 

severity, will mean adaptable external shading and, in hot 

weather, background cooling will be required.  

 

Heat-rejection plant will use refrigerants with a global warming 

potential of 10 or less. Thermal buffering will allow heat to be 

rejected from buildings at night. It’s impossible to predict what 

materials will be considered low environmental impact in 2050 – 

with a completely decarbonized grid and evolved manufacturing 

processes, thermally heavyweight structures may be back on the 

menu. If not, more technical coolth-storage systems based on 

phase change materials will become normal.   

 

 

Smart Building Materials 

 

Its Flourishing visions new building material elements, which will 

be self-healing/cleaning, fully recyclable and adaptable to many 

different elements or uses. We will also be using kinetic materials 

and advanced energy systems, be they solar, wind or waste, to 

enable the building to self-generate its own energy needs. 
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The future of a residential 
building is 
 

Energy-Efficient 

 

Flexible & Energy Efficient walls 

 

ARENCOS can suggest and install state-of-the-art partition 

walls that slot into tracks in the ground and ceiling, which can 

be adjusted to form different enclosures and spaces: for 

instance, entirely open plan and pillar free, or into multiple 

smaller rooms. The exterior walls of the building are also 

flexible, with an outer layer of semi-transparent steel panels and 

a transparent inner layer of removable glass panels. The highly- 

flexible design of the space not only allows a variety of uses, 

but also adapts energy-efficiency and biophilic design. 

 

Bioclimatic 

design 

Bioclimatic architecture is used to 

adapt buildings to their local 

climate, considering exposure to 

the sun, rainfall and wind. 

 

 

Eco materials 
Materials will be sourced, managed, 

re-used or recycled efficiently for a 

more sustainable construction cycle. 

 

Shared and on-

demand 
Multi-purpose energy saving solutions 

will provide durability and provide 

the necessary flexibility to adapt to 

changing energy demands and 

needs. 

 
An energy-efficient residential building 

is one that reduces unnecessary energy 

consumption, greenhouse gas emissions 

and the demand for non-renewable 

resources. At the same time, it provides 

more sustainable living conditions and 

saves significant sums of money. 

 

Building an energy-efficient home, or 

renovating a residential property to make 

it more energy-efficient, means choosing 

thermal insulation materials for walls, 

ceilings, doors and windows, and using 

renewable sources of energy — such as 

solar panels — and electricity storage 

systems. There are also technological 

solutions, like installing LED light bulbs, 

responsible appliances and smart control 

systems that optimize consumption. 

 

Energy efficiency certificates indicate 

the extent to which buildings fulfil these  

 

requirements. In the European Union 

(EU), each country has a certification 

organization that determines the level of 

efficiency (A, B, C and D). In the 

meantime, the LEED certificate gives 

global recognition to sustainable 

buildings, considering, as well as 

innovation and the sustainable materials 

and resources used in their construction 

factors like location and water use.  

 

Consequently, designers will need to 

consider circularity, including about how 

components can be adapted for re-use over 

time. Materials will be sourced, managed 

and re-used or recycled efficiently and 

according to the latest standards. This will 

also extend the amount of time a product 

is in use while maximizing its utilization. 

For example, an unused warehouse could 

be used as a private studio, made possible 

by flexible and adaptable design solutions. 

Energy plus houses  

These houses are able to generate more electricity than they 

use because they have photovoltaic panels or small wind turbines 

that transform sunshine and wind into electricity.  

 

 

Smart Home for energy usage 

On. Off. Bright. Dark. Warm. Cold. ARENCOS can propose and 

install systems that enable you to adjust your residential 

property’s lights, blinds, and room temperature to accommodate 

your daily routines. Manually via switch, automatically based on 

pre-set schedules, or remotely via app. 
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The future of a residential 
buildings is 
 

Passive 

 

Passive house 5 characteristics 
 

The institute's Passive House certification experts generally 

agree on 5 key construction and operation characteristics that 

result in exceptionally low energy consumption. These are: 

 

1. Airtight construction 

2. Insulation adapted to the climate 

3. Thermal bridges reduced to a minimum 

4. High-performance openings 

5. Continuous ventilation (with heat recovery
 

 
 

 

 

 

From 

construction to 

operation 

 
The Passive House standard, 

established by the Passive House 

Institute years later, may be seen as 

an entire concept, a whole-building 

approach, as it covers the building 

from its construction through to 

operation. It also includes 

construction materials such as 

windows and building infrastructure, 

such as ventilation units, which may 

be certified by the institute. 

 

 
 

 

 
Passive House is at the heart the next 

wave of sustainable residential 

construction. Although sustainable design 

still has a long way to go and many issues 

to overcome, the speed of the transition 

over the last decade is, nevertheless, 

impressive.  

 

The next phase of the transition toward 

sustainable architectural design as a 

whole, however, is clearly going to be 

renewable energy production, solar, wind, 

geothermal and beyond. This will include 

design and construction of residences and 

commercial real estate with an eye toward 

efficient ways to decrease the carbon 

footprint and create structures that have a 

low carbon cost (embodied carbon and 

green cement, use of natural materials, 

etc.). 

 

Passive house, a concept first pioneered in 

Germany, is at the center of the coming design 

revolution in architecture and sustainable 

construction. ARENCOS has been at the forefront 

of the passive house construction (as a certified 

Passive House Constructor in Crete, Greece). 

 

The new threshold for green building is not just low 

energy, it’s net-zero energy. At ARENCOS we 

explore green designs and create net-zero-energy 

structures that produce as much energy as they 

consume and are carbon neutral.  

 

In an island where traditional buildings use roughly 

45 percent of the total fossil energy and 

significantly affected from the high energy prices, 

the interest in net-zero building is growing 

enormously-among both designers interested in 

addressing climate change and consumers interested 

in energy efficiency and long-term savings. 

 
Better indoor climate 

 

The exceptionally airtight construction required by the Passive 

House concept makes considerable demands on the system for 

ventilating, heating and cooling of the building. This because an 

airtight building needs to be provided with fresh air continuously 

to ensure a high level of comfort in the building and to dilute 

excess temperatures, airborne pollutants and excess humidity. 

 

Continuous ventilation requires air handling units to operate 

whenever the building is occupied, and sometimes even when the 

building is empty. With that, they are often the greatest energy 

consumer in a building and should therefore be selected and 

specified based on their ability to ventilate, heat and cool in the 

most energy efficient way. 
 
 

 

Certification 
 

A Passive House certification may be seen as an assurance of a 

building being of good standard. Airtightness, thermal bridges, the 

quality of the windows and their installation, the ventilation system 

and other building services are all verified as part of the 

certification process. 
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ARENCOS Foresight 
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The road to affordable energy autonomous 
housing in Crete.  
 

Surging demand for zero-carbon residential properties, 

materials, and maintenance methods provides 

construction firms, architects and designers a wide 

range of opportunities to build exceptional energy 

autonomous properties. 
 

 

 

 

 

 

 

 

 

 

 
 

 

Construction Activity in Crete - Key 
Trends and Prospects to 2022 
 

The construction sector in Crete, Greece has made a 

significant recovery from a recession in 2021, but it 

has also experienced several significant headwinds that 

are expected to persist in 2022.  

 
Our net zero building design vision 

 

Residential and commercial buildings in Crete, are 

increasingly expected to encounter higher and more 

complex design and performance requirements: they 

should be sustainable; energy-autonomous, use zero-

net energy; establish wellbeing, foster a healthy and 

comfortable environment for the inhabitants; be 

smart, yet economical to build, operate and maintain. 

 

 

 

 

 
 
 

Waste Management in Crete 

 

This guide is part of the Biophilic Design Approach by 

ARENCOS, for waste prevention and carbon footprint 

reduction, including reusing and recycling building 

materials on construction projects in Crete, Greece. It 

provides detailed, best practice advice to assist with the 

prevention and reduction of waste as well as recycling 

of materials on construction sites.  

mailto:research@arencos.com


 

 

 

 

 

 

 

 

 

ARENCOS It’s Flourishing 

About ARENCOS 

ARENCOS is an engineering, architectural, 
management and development consultancy. 

Our purpose is to improve construction projects 
and design exceptional spaces by considering 
environmental outcomes in everything we do, 
relentlessly focusing on operational excellence 
and digital innovation, transforming our 
clients’ projects. We offer a broad range of 
professional services that combine to make a 
difference to our clients and establish their 
ultimate satisfaction. 

 
Founded in 2012 with an enduring set of values, our dedicated 
team fosters a distinctive culture that encourages knowledge 
sharing, value creation and critical thinking. This is reflected in 
everything we do, allowing us to design and implement 
meaningful ideas, assist shape strategies and deliver results 
that often exceed the expectations of our clients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ARENCOS 

26, Stratigou Tzanakaki Street, 73134, Chania, Crete, Greece 
Tel: 0030 282112777 | Email: info@arencos.com 

Web: www.aerncos.com |  


