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NOTES 
FROM THE 
EDITOR
CRTKL’s vision of People, Planet, Positive 
Design is a direct response to the critical shifts 
impacting our industry, communities, and the 
world. From urbanization to the climate crisis, 
digitalization to social responsibility, the dispa-
rity and interconnectedness across these issues 
manifest in the built environment. 

The genesis of CRTKLSHFT is rooted in ad-
dressing these global forces by offering design 
ideas and solutions in response. Each edition 
will delve into a topic, and you will experience 
the design thinking, research and investigation 
unique to CRTKL. CRTKL is committed to our 
vision, not only in aspiration but in our practice. 
The alignment of our work to our vision reinfor-
ces our steadfast dedication to positive change 
and innovation within our industry and the 
clients and communities we serve. 

In this inaugural issue, we focus on the Planet. 
The climate crisis is impacting our way of life, 
requiring significant investments by govern-
ments and industry. Within these pages, we 
explore new technologies, design processes, 
and new thinking to thwart one of the most 
critical emergencies facing humankind. Exami-
nation of high-performing envelopes, a flexible 
and universal design approach to commercial 
buildings and new applications to make sustai-
nable design accessible to all , are snippets of 
the design-rich ideas driving positive impact for 
a resilient, sustainable and inclusive future. 

COVER:
Hangzhou  

Prime Xintiandi
RIGHT:

360 Mall Expansion



Heat Islands, Biophilia  
and the Need to be Green

Stay Cool

Hard Hat Tours
360 Mall, North Hills East, Shanghai COB 
UniPark Max, Castellana

Case Study
Adducim, Mastriani & Schaumberg LLP

Regenerative Building Q+A

The Greenest Building  
is Flexible, Adaptable,  
and Universal

The Urban Car Park:
A blank slate for Architects + Designers

The Democratization  
of Architecture

The Four Key Advantages  
of Modular Construction

How to Achieve Net Zero in  
the Construction Industry?

Sustainability in the  
Material World

Future of Sustainability Trends 
for Data Centers

Reflections in Passive Housing: 
El Dispositivo

16

22

32

46

50

54

60

64

68

70

74

78

80

EDITORIAL TEAM
Editorial and  
Creative Director
Bee Rarewala

Content Director 
Shineade Andric

Writers and  
Editorial Contributors
Bee Rarewala
Clare Sausen
Jan-Maurits Loecke
Jeff Gyzen
Kashif Dafedar
Pablo La Roche 
Shineade Andric
Yarden Harari

Production Director
Mirian Alvarenga

Graphic Design  
Contributors
Melody Hung 
Mirian Alvarenga
Nina Maiolo
Tom Maher

Contributing  
Photographers
Aaron Leitz 
Brad Feinknopf
Chris Eden
Corinne Dubreuil
David Whitcomb
Hufton+Crow
Kate Wichlinski
Tim Hatton

C
O

N
T

E
N

T
S



P R O C E S S :  
H I G H - P E R F O R M I N G  
E N V E L O P E S

An increasingly warmer planet requires buildings 
that adapt to changing conditions, while also re-
ducing greenhouse gas (GHG) emissions to slow 
down and reduce the rate of related changes. 
Such adaptation is not typically possible in most 
conventional buildings of the past century, ge-
nerally designed to solve overheating problems 
by using more energy for mechanical cooling. 
Even if the electrical grid is powered primarily by 
renewables, buildings must be designed to be fu-
ture-proof and resilient by ensuring the thermal 
safety and comfort of occupants when it fails. 

It is necessary to improve the performance of the 
buildings we design by reducing their GHG emis-
sions, energy and water consumption, and waste 
production to reduce anthropogenic emissions 
and have any real impact on climate change.

PASSIVE COOLING AND HEATING 
Most current research on sustainable architec-
ture focuses on improving established tech-
nologies, such as HVAC systems, while making 
buildings tighter and better insulated. Passive 
architecture can harness energy flows through 
smart building design. Passive cooling systems 
can transfer this heat from a building to various 
natural heat sinks, using heat flow paths that do 
not exist in conventional buildings. 

The enclosure design has a significant effect on 
the performance of the building and on building 
emissions. Heat can flow from interior to exte-
rior, or exterior to interior, by conduction, radia-
tion, or convection, and the building will always 
try to attain thermal equilibrium with the out-
doors. 

These flows occur through the different compo-
nents of the building fabric: conduction through 
the solid components of the building, radia-
tion through windows, and convection through 
windows or other opening in the building.

The  s impl i f ied  heat  balance 
equat ion  that  descr ibes  these 
energy  f lows  is  used  to  determine 
when  i t  is  he lpfu l  to  b lock  or 
promote  thermal  f lows . 
 

EQUATION 1 :
Qsw + Qi ± Qc ± Qcv – Qir – Qev = 0 

WHERE:

Qsw= 

Qi= 

Qc= 

Qcv= 

Qir= 

Qev= 

solar heat flow transferred through 
windows (solar gain) 

heat generated inside the 
building (internal gains)

conduction heat flow through 
envelope components (includes 
effect of solar radiation) 

heat flow by ventilation and 
infiltration

net long wave radiation 
heat flow

heat loss by evaporationA deep dive into the flexible and adaptable approach to creating low-carbon 
designs integrated with passive strategies to reduce environmental impact
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This figure shows heat gains and losses 
through a building envelope. In a warm 
climate, the sum of all these energy flows 
is higher than the losses resulting in a 
higher indoor than exterior temperature. 
In contrast, in a cold climate the flows 
from the interior to the exterior will be 
higher and the indoor temperature could 
be lower than comfort.

However, in some climates, if conditions 
are appropriate, it is possible to promote 
heat losses by ventilation, radiation, and 
evaporation (Qir, Qev, Qcv) to provide 
cooling, which generates, through natural 
means, an average Indoor temperature 
that is lower than the average outdoor 
temperature. These loss processes are 
called passive cooling systems. 

Passive cooling systems use natural 
processes, harnessed through design and 
appropriate materials, to collect, store 
and distribute energy to provide thermal 
comfort with no emissions. For buildings 
to cool passively, they must transfer 

energy by conduction convection and 
radiation from a higher temperature inte-
rior to a lower temperature exterior heat 
sink. Passive cooling strategies require 
certain climate conditions and a buil-
ding, especially the envelope, designed to 
promote the necessary energy flows. 

In locations where passive cooling 
systems cannot provide thermal comfort 
during the overheated period they can 
still reduce peak cooling loads, reducing 
the size of the mechanical cooling system 
and the period during which it will be 
used. For passive cooling systems to be 
most effective heat gains must first be 
reduced by implementing strategies such 
as shade and insulation. Passive cooling 
systems are classified according to the 
environmental heat sinks transferring 
and storing building energy, ambient air, 
water evaporation, upper atmosphere, 
and under surface soil .

Natural ventilation:
Providing direct human comfort by ambient air 
movement and by lowering of indoor temperatu-
re evacuating air from the interior by convection,  
mostly by daytime ventilation. The heat sink is 
the ambient air. 

Night ventilation:
Opening the building to cool the structural 
mass of interior during the night and closing the 
building during the daytime. The heat sink is the 
ambient air.

Direct evaporative cooling:
Evaporative cooling of air, which is then introdu-
ced into the building, lowering the temperature 
of the air while increasing humidity. The heat 
sink is the ambient air and cooling is by water 
evaporation.

Indirect evaporative cooling:  Cooling of a buil-
ding component with evaporatively cooled fluid, 
so the interior space is cooled without elevation 
of humidity. The heat sink is the ambient air and 
cooling is by water evaporation. 

Radiant cooling:  Transferring longwave  
radiant energy from the building to the upper 
atmosphere during the night. The heat sink is the 
upper atmosphere.

Soil cooling:  Cooling the soil and using it as a  
heat sink for the building. The heat sink is the 
earth.

It is also possible to improve thermal comfort in 
cooler climates by reducing heat losses to the 
exterior and increasing solar gains by implemen-
ting passive heating systems. A passive solar 
building uses solar radiation as a heating source 
requiring direct solar radiation to strike a surface 
and heat it. Three groups generally comprise 
passive heating systems classifications: direct 
gain, indirect gain, and isolated gain systems. 

Direct gain systems:  the actual living space as 
the solar collector, heat absorber, and distribu-
tion system. 

Indirect gain systems: thermal mass is located 
between the sun and the living space 

Isolated gain systems:  have their integral parts 
separate from the main living area of a house

Both passive heating and passive cooling 
systems reduce the energy needed for heating 
and cooling and GHG emissions from the opera-
tion of the building.

P L A N E T  E D I T I O N C R T K L  S H F T
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misters provide 
evaporative 

cooling

south facing glass 
surface solar collector (temp. above 50°C)

green wall keeps  
west-facing wall cool

May 15, 1pm 
temp: 37°c 
rh: 30% 
pmv: 3.91 
thermal sensation: hot

vegetation around surface

horizontal shelves 
provide shade

vertical water  
feature movement

horizontal water 
feature activated 
when needed

insulation

solar chimney

shade

shade

glazing closes 
when too 
warm for 

outdoor use

evaporative 
cooling with air 
movement can 

provide comfort

temp: 31°c 
rh: 50%

temp: 24°c 
rh: 90%

1.5m/s

pmv: 0.48 
thermal sensation: neutral

The figure above shows a proposal for a court-
yard in the Middle East implementing multiple 
passive strategies to improve outdoor comfort. 
These strategies include shade, air movement, 
evaporative cooling, thermal mass with embed-
ded pipes and green surfaces improve outdoor 
comfort. Together, to elevate occupant experien-
ce and thermal comfort in the courtyards. 

Shade is needed most of the year and in this 
climate, provides two significant benefits—it 
blocks solar radiation to the body and reduces 
solar gains on exterior surfaces. Solar radiation 
increases personal discomfort on warm days. 
Similarly, exterior surfaces without mitigation 
absorb solar radiation, storing it and then re-ra-
diating it as longwave radiation towards the 
courtyard, negatively affecting thermal comfort. 
During days with high outdoor temperatures, im-
plementation of other strategies must occur.

Air movement improves comfort when the air 
tempe rature is below 32°C. Fans provide air mo-
vement in the dining area, and an exterior solar 
chimney allows warm air to exit the courtyard. 
Air movement is helpful throughout most of the 
year, but during some seasons, its temperature is 
too high for comfort and must be evaporatively 
cooled before it passes through the body. 

Evaporative cooling reduces air temperature by 
evaporating water when the air is hot and dry 
and is activated through misters that cool the air 
above the dining areas while water features at 
the ground and lower levels provide additional 
evaporating cooling, also enhancing the qualities 
of the space with aesthetics and sound. Evapora-
tive cooling is most effective during the daytime 
when relative humidity is lower, and temperatu-
res higher, and during the shoulder seasons when 
transitioning to the hot muggy season. 

Green surfaces protect and shade the west wall 
so that it does not overheat. The courtyard floor 
includes water and green areas that also reduce 
solar gains.

It is also possible to cool the outdoor spaces 
around the building improving the performance 
of the building’s passive cooling systems. The 
Xylem improves outdoor thermal comfort with a 
vegetated roof and water circulation for radiant 
cooling in addition to shading and natural ven-
tilation. It improves outdoor thermal comfort 
while mitigating the heat island effect. 

The form of the Xylem maximizes shade by its 
large diameter at the top while its curvature 
and slender stem provide airflow at the bottom. 
Liquid-filled tubes embedded in the soil of the 
planting material are cooled to a lower tempera-

ture than the air temperature and cool panels at 
the occupant level and in the ground around the 
center of the pod, cooling by radiation from the 
ground or the panels. Photovoltaic panels inte-
grated at the top of the Xylem provide electricity 
to the pumps that circulate the water.

Total carbon and passive systems 
The total building emissions are the sum of emis-
sions generated by non-renewable energy used 
to operate the building, the energy embodied 
in the building materials during their construc-
tion, the energy used to pump the water that 
the occupants of the building use, and the waste 
that comes out from the users of the building, 
subtracted by the renewable energy produced on 
site. These building carbon emissions are affec-
ted by the design of the building and defined by 
the following equation: 

GHG emissions in a carbon neutral building 
must be equal to or lower than zero. Renewa-
ble energy must offset emissions from other 
sources. To achieve this, the building must be net 
positive for operation and if possible, for embo-
died carbon. Most of the emissions come from 
the operation of the building and the embodied 
emissions from materials used in the building. 
Thus, the calculation of the total building emis-
sions can be further simplified as the sum of 
operational and embodied emissions. 

EQUATION 3 :
TBe = Oe + Ee
The building life should also be considered. To 
annualize the emissions the embodied emissions  
are divided by the expected life of the building.  

THUS,  THIS  EQUATION CAN BE  EXPRESSED AS  (EQUATION 4) : 
TBe = Oe + Ee/BL 

WHERE  WE  HAVE  A  NEW VARIABLE : 
BL = estimated building life 
For the building’s total GHG emissions to be zero 
over its lifetime the sum of operational emis-
sions and embodied emissions must be zero. 
Achievement occurs by adding renewables to 
reduce operation emissions, reducing embodied 
emissions and offsetting with biogenic carbon 
from sustainably harvested timber. 

 

The operation of the building generates emis-
sions from the use of electric appliances, domes-
tic water heating and space cooling and heating. 
Space cooling is almost always electrical and 
greatly impacts on carbon emissions. Passive 
cooling systems that run on free, local, zero-car-
bon energy reduce the amount of imported fossil 
fuel energy, and hence operation emissions, to 
cool the buildings and their occupants. Passive 
cooling is the only way to cool a building without 
using energy or creating emissions.

EQUATION 2 :
TBe = Oe + Ee + We + Wa - Re 

WHERE:

TBe= 

Oe= 

Ee= 

We= 

Wa= 

Re= 

total building emissions

operation emissions (energy)

embodied emissions

water emissions 

waste emissions

renewable energy

THUS,  THIS  EQUATION CAN BE  EXPRESSED AS  (EQUATION 5) : 
TBe = Oe-Re + (Ee- Bc)/BL

WHERE:

TBe= 

Oe= 

Re= 

Ee= 

Bc= 

Bl= 

total building emissions (kgCO2e/yr)

operation emissions (kgCO2e/yr) 

renewable (kgCO2e/yr) 

embodied emissions (kgCO2e)

biogenic carbon (kgCO2e)

building life (yrs)

P L A N E T  E D I T I O N C R T K L  S H F T
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1. Setting design goals and metrics
2. Climate analysis
3. Proposal of climate specific responses, 

building strategies, and guidelines (e.g. , 
shadow angles, transparency, massing)

4. Design and implementation of proposals 
that respond to guidelines using compu-
tational design tools 
 
 

5. Evaluation with building performance 
simulation tools to select the highest 
performing solutions based on metrics 
such as illuminance levels, glare, energy 
consumption and carbon emissions 

6. Post Occupancy Evaluation to determine 
the real-life performance of these stra-
tegies as implemented and finally 

7. Knowledge sharing with the design com-
munity to strengthen high performance 
applications. 

When building performance simulations are done earlier in 
the design process, decisions that impact building energy use 
are less expensive and more effective. Early building perfor-
mance simulation not only supports the architect in reducing 
energy costs and environmental impacts, but it also enables 
decisions that impact operational and first costs, shown in 
the graph at left.

No precise threshold indicates when a building becomes a 
high-performance building, partly because per formance is 
usually described by how it compares to specific codes that 
vary from country to country and state to state or city to 
city. A high-performance building must perform considerably 
better than similar buildings in that location and climate. 

Using the Commercial Buildings Energy Consumption Survey, 
CBECS is used as reference, a high-performance 
building designed in 2021 should use at least 
80% less energy than the reference building 
designed in 2003. A building designed to this 
standard will also comply with the AIA’s and 
Architecture 2030’s commitment for buildings, 
which targets for low carbon emissions, scaling 
towards carbon neutrality for new builds, and 
then carbon positive buildings that are highly 
energy efficient and produce on-site more car-
bon-free renewable energy than they use. 

Metrics are an important part of this process. 
Ultimately, buildings should have a reduced 
environmental impact measured by how they 
affect climate change and resource consump-
tion; promote human health and quality of life, 
and benefit society while providing added value 
to the community. Building performance can be 
measured using appropriate metrics for each 
of these areas: energy use intensity (EUI) in kW/m2/yr; GHG 
emissions in kgCO2e/m2/yr; of water consumption in m3 
water/m2 surface/yr; kg CO2e/m2 embodied.

The first step is to analyze the climate and determine over-
heated and underheated periods. This will be used for 
summer and winter insulation analysis, self-shading, selecting 
critical facades, and designing shading options. Temperature 
and solar radiation are crucial to determine these periods, 
which are never symmetrical accurately.

The high-performance design process 
The architectural design process is an iterative pro-
blem-solving one. During the course of producing 
the documentation required to generate a building, 
many different criteria must be satisfied. This is 
where new and undefined sub problems emerge 
and where high-performance low carbon design 
solutions can be correctly implemented to have the 
greatest impact and cost benefit. Further efficien-
cies are also gained along the way with the use of 
simulation and generative design tools that help 
compare solutions ad infinitum.

FAR RIGHT:
Xylem

The design process to achieve high performance buildings includes multiple steps:

P L A N E T  E D I T I O N C R T K L  S H F T
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DESIGN PROCESS:
Sustaining our Future
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HEAT ISLANDS, 
BIOPHILIA + 
THE NEED TO 
BE GREEN

Nature has always played an essential role in the human imagination and expression 
of the built environment. However, in 2022 the greening of our buildings and cities 
has taken on new meaning and purpose. For too long, we believed in unlimited natural 
resources and infinite habitats, and only recently have we begun to understand that 
the world and nature have a limit. A rapid transition from a human-centric to a natu-
re-centric understanding must occur to prevent further damage to the planet and the 
environment.

Without an immediate significant reduction in emissions across all sectors, it will be 
impossible to limit global warming to a maximum of 1.5°C, after which it would be 
irreversible. We must reduce, if not prevent, all new CO2 emissions from the construc-
tion and operation of buildings, and also find ways to extract and store the carbon 
already in the atmosphere. Trees and plants are vital to preventing global warming as 
they can sequester carbon from the atmosphere. Their evaporative cooling effect and 
shading help prevent urban heat island effects.

The urban heat island effect refers to the difference in temperature between a city 
and adjacent less-developed areas. Still , it can also appear within a city context where 
large sealed non-vegetated regions are adjacent to a cooler, shaded urban fabric.
 
Cities like London, Dubai, Singapore, and Los Angeles are prime examples. Here, the 
hotter and drier summers resulting from global warming are amplified by heat island 
effects. Some reports cite that these cities can be up to 10 degrees warmer than 
neighboring rural areas. The warmer climate can present problems for the elderly or 
those with health conditions.

To combat this, we need to envision a built environment that promotes an ecological 
balance (sustainability) and, most importantly, a restorative approach that gives back 
to the earth what was taken from it (regenerative).

Bringing vegetation into our buildings and cities isn’t just about sequestering carbon. 
They have a positive effect on our health and well-being. A study by epidemiologist 
Dr. Payam Dadvand (Centre for Research and Environmental Epidemiology in Barce-
lona) in 2015 showed how green spaces directly affect the cognitive development of 
primary school children. Illustrating how each increase of landscaping in the environ-
ment over one year leads to a five percent improvement in the short term or working 
memory development. Inner-city landscaping also encourages active travel and physi-
cal exercise.

LEFT: 360 Mall, Kuwait

C R T K L  S H F T
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LESSONS FROM LONDON 
London is a leading example 
of greening, with over eight 
million trees and 3,000 parks. 
Reports show that trees cover 
21% of the area of the city. The 
recent urban rewilding trend 
promotes biodiversity, clean air, 
physical and mental well-being, 
and active travel. The establi-
shment of rainwater gardens 
and butterfly corridors and the 
reusing of brownfield sites and 
existing structures all focus on 
renewal and restoration.

While many steps point in the 
right direction, much must 
be done on the ground below 
the tree canopies. Asphalted 
or paved areas can account 
for 50% or more of the total 
area of a city. Concrete and 
petroleum-based asphalt have 
a significant carbon footprint. 
More recently, in Development 
are CO2-reduced alternatives 
such as CO2-reduced concrete, 
Greenbloc, or a warm-laid alter-
native for asphalt.  

London’s large squares, streets, 
roofs, and urban infrastructu-
res remain heat islands.  
Perhaps the most recogniza-
ble example of this in London 
is Trafalgar Square, a mass 
of grey concrete and tarmac 
surrounded by busy roads with 
little greenery. However, it was 
highly encouraging to see it 
transformed in April this year 
for a day with a ‘green blanket’ 
to help raise awareness of 
rewilding. 

A newer example is the King’s 
Cross redevelopment area 
opposite Google. While often 
celebrated as a great example 
of placemaking and regenera-
tion, its uniform makeup does 
little to address these con-
cerns, with artificial grass on 
its steps that, although green, 
brings no benefit.

This issue is acknowledged 
broadly. The London Assembly 
notes that ‘through planning 
policy, we are managing heat 
risk in new developments as 
well as increasing the amount 
of green space and vegeta-
tion to play a part in cooling 
the city.’ Aligned with this, we 
see positive, tangible shifts in 
urban design across London. 
We should ultimately call 
ourselves lucky to have many 
well-maintained gardens, parks, 
and ever-increasing green ini-
tiatives.

One significant example is the 
Canary Wharf Estate, a his-
torically grey, dense area of 
London undergoing significant 
green improvements. Today, 
it offers around 20 acres of 
landscaped parks, gardens, and 
squares and 70,000 new sea-
sonal plantings annually. The 
recent arrival of the Crossrail 
Place Roof Garden, one of Lon-
don’s most significant, further 
reiterates this commitment to 
greening up, providing peace-
ful spaces for inhabitants and 
visitors, and helping to mini-

mize the heat island effect. 
Paddington is another excellent 
example, home to its expansi-
ve green wall and canals and a 
collaborative strategy from the 
various landowners to make 
positive change.

The London Energy Transfor-
mation Initiative (LETI) sets out 
measures to help convert Lon-
don’s built environment to Net 
Zero Carbon. The Urban Gree-
ning Factor (UGF) is another 
tool used to assess the quality 
and quantity of urban greening. 
It enables and encourages es-
sential developments from the 
start of the planning process 
to determine how much urban 
greening to incorporate as a 
fundamental element of the 
site and building design and 
how to meet the London Plan 
Policy G5 Urban Greening.

BELOW: Cotton  
Field Wharf, Manchester
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URBAN GREENING 
Green space can act as a carbon sink, offsetting 
some of the carbon accumulation in urban areas 
with significant sealed surfaces such as sidewalks 
and buildings. Plants benefit human health through 
their ability to reduce noise pollution and remove 
pollutants, including ozone. This has a direct impact 
on improving the health of city dwellers.  
According to some studies, only one square meter 
of green roof offsets a car’s annual particle matter 
emissions.  

Green is good for the environment and creates 
added value, improving the quality of life and the 
neighborhood. Greening strategies positively impact 
highways, communities, and productivity while in-
creasing the value of businesses and real estate.

Another common aspect is so-called urban agricul-
ture or roof farming. Urban farming has a positive 
impact on the social and emotional well-being of 
individuals and communities and the environment. 
There is so much unused roof space in London and 
in cities across the globe to use for cultivation. 
Locally grown food can help reduce the energy con-
sumption of transportation.

This renewed focus on urban greenery neatly leads 
to the concept of biophilia, defined as the ‘innate 
human instinct to connect with nature and other 
living beings.’ From an architectural point of view, 
the principle of biophilic design centers around con-
necting people and nature, bringing elements of our 
natural world into the built environment, such as 
natural light, water, plants, natural materials such as 
wood, and stone, the feel of textures, patterns, and 
shadows.

Biophilic design does not need to be complex and 
expensive. Ultimately, it’s straightforward; we need 
to provide nature with the unsealed space it needs 
to live and thrive. Trees and plants are marvels 
of structural performance, functional efficiency, 
and carbon sequestration. Maybe buildings could 
become like trees.

INSIDE OUT 
Looking at interior design, we know that retail environ-
ments and shopping, for example, is a highly emotional 
experience, and the look and feel of a store has a tangible 
impact. Integrating biophilia, which brings natural comfort, 
into the design can create a stand-out destination where 
people want to stay for long periods. Designing spaces to 
include water features, trees, and semi-tempered and open 
landscaped areas can create an environment that delivers 
the psychologically calming effects of nature is proven to 
attract people and lengthen dwell time.

By designing 
climate posit ive and 
sustainable buildings 
that amplif y the 
connection to nature, 
we can make great 
change in our cit ies.

CENTER: Amazon
Exterior Plaza Greenwall
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Our planet is warming. Every summer, extreme 
heat events take over the world, and every year 
they increase in intensity, duration, and frequen-
cy, killing more people than other climate disas-
ters. 

The 2018 National Climate Assessment found 
that the frequency of United States (US) heat 
waves has tripled since the 1960s and that the 
average heat-wave season has increased by 
45 days. The United Nations’ Intergovernmen-
tal Panel on Climate Change expects a similar 
global trend.

In March, a two-month heat wave blanketed India 
and Pakistan while record heat struck both poles 
simultaneously, despite the Arctic and Antarctic 
is in opposite seasons. 

In June, heat-trapping weather systems hit the 
US and Europe, setting all-time temperature 
records. The UK climbed over 40 degrees Celsius 
(104.5 degrees Fahrenheit) for the first time in 
history. The British government issued its first-
ever red-level extreme heat warning for several 
parts of England, including London.

These extreme weather trends, exacerbated in 
cities by the heat island effect, poor bio-climatic 
building design, and expensive energy, make air 
conditioning (AC) unaffordable, particularly for 
many low-income families, leading to increased 
mortality and morbidity, especially amongst the 
elderly, even in wealthier countries. 

In July, on one Sunday 
alone, Portugal and Spain 
reported more than 1,000 
heat-related deaths, while 
thousands of people fled 
wildfires in France.

Many buildings, especially 
in these once-tempera-
te locations, are still not 
designed for such con-
ditions, and their inha-
bitants suffer. Even for 
those that can afford air 
conditioning, this is not 
the solution. The energy 
used by the air conditio-
ner, unless it comes from 
a renewable source, will 
also add Green House Gas (GHG) emissions to 
the atmosphere, increasing the global warming 
effect and thus increasing the severity of sub-
sequent heat waves. Global warming is further 
exacerbated by poor climatic design approaches, 
thermally and energy-inefficient building stock, 
and poorly drafted and policed energy codes. 

Rapid population growth and urbanization have 
worsened the problem in less developed coun-
tries where vulnerable communities in informal 
settlements have proliferated. Many of the most 
susceptible also generate far fewer GHGs but 
suffer most, further fueling climate injustice. 
 

Global warming requires buildings to be capable of adapting to more 
extreme temperatures while also reducing GHG emissions and the 
rate of related changes. Passive adaptation is not typically possible in 
many of our current buildings as these were designed to solve over-
heating problems by simply using more energy for mechanical cooling 
to achieve indoor thermal comfort. 

Even with a renewably powered electrical grid, buildings must now 
not only be energy efficient in design. Still , they must also be resi-
lient because they ensure occupants’ thermal safety and comfort even 
when the grid fails. Utilizing low-cost, low-energy, passive cooling 
design strategies and features operating without or with minimal im-
ported electricity can offer enhanced comfort and health with fewer 
running costs.

Nature-based cooling solutions play an essential role in both scena-
rios by distributing energy and providing zero/low-energy thermal 
comfort to cool the building when and where needed. They increase 
building resilience by allowing occupants to survive extreme weather 
trends in which the grid might fail and related disruptive events 
without mechanical cooling. Designers utilized many of these simple 
strategies in vernacular architecture for years.

Many buildings, especially in these once-temperate locations, are still not designed for such con-
ditions, and their inhabitants suffer. Even for those that can afford air conditioning, this is not the 
solution. The energy used by the air conditioner, unless it comes from a renewable source, will also 
add Green House Gas (GHG) emissions to the atmosphere, increasing the global warming effect and 
thus increasing the severity of subsequent heat waves. This is further exacerbated by poor climatic 
design approaches, thermally and energy-inefficient building stock and poorly drafted and policed 
energy codes.

Rapid population growth and urbanization have worsened the problem in less developed countries 
where vulnerable communities in informal settlements have proliferated. Many of the most suscep-
tible also generate far fewer GHGs but suffer most, further fueling climate injustice.  

STAY 
C O O L
The design and cooling strategies we need now
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Global warming requires buil-
dings to be capable of adapting 
to more extreme temperatures 
while also reducing GHG emis-
sions and the rate of related 
changes. Passive adaptation is 
not typically possible in many 
of our current buildings as 
they only solve overheating 
problems by simply using more 
energy for mechanical cooling 
to achieve indoor thermal 
comfort.

For example, shade, especially 
on windows, reduces heat gains 
to the building and the need 
for cooling. Through design, 
shade can block the heat 
while still providing daylight. 
Opening windows when the air 
is cooler outside, especially at 
night in dry climates, can cool 
the interior. The building can 
stay cooler for longer if combi-
ned with thermal mass in the 
interior and insulation in the 
exterior. 

Air movement with fans can 
also provide thermal comfort in 
humid climates. So too, evapo-
rative cooling in dry climates 
can cool outdoor or indoor 
air. At the same time, diffe-
rent types of living roofs can 

also increase biodiversity and 
provide natural cooling. Roof 
ponds transfer heat from the 
building to the night sky, just 
as living roofs bring biodiversi-
ty to the city and cool it down. 
The materials used in these 
buildings and their fabrication 
methods also affect our emis-
sions. Many materials we use 
in buildings are energy and 
carbon-intensive; they genera-
te GHG emissions embodied in 
the building itself and have a 
significant impact. Therefore, 
it is essential to design buil-
dings with materials that use 
less energy or, better yet, use 
carbon-sequestering materials 
such as responsibly harvested 
mass timber.

We must also remember the 
environment surrounding a 
building also affects indoor 
temperatures. Most of the 
world’s population now lives 
in a city and so are exposed to 
heavy construction surfaces 
like exposed asphalt that are 
continuously absorbing and 
releasing heat. Here we see the 
urban heat island effect and 
experience higher temperatu-
res than outside dense urban 
environments. 

As designers of buildings and 
urban environments, we must 
design better environments. 
Buildings should possess featu-
res that keep them from over-
heating in most climates and 
are more resilient to climate 
change. These buildings’ 
designs incorporate strategies 
that keep them from overhea-
ting and even cooling, from 
smart shading and ventilation 
to micro-cooling devices inte-
grated with green roofs, radiant 
and evaporatively cooled roofs, 
water-to-air heat exchangers, 
and variable ventilation green 
roofs.

The building becomes the 
air conditioner system and is 
shaped by the natural forces 
of the sun, the wind, and the 
earth until it becomes part of 
the natural environment. We 
have the tools to do this now 
and must act now.

‘Concurrent heat waves covered about 46% more 
space and reached maximum intensities that were 
17% higher than 40 years ago’ 

- NASA Earth Observatory
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WORLD
CHANGING IDEA S

CRTKL’s CLIMATESCOUT, an open-source tool 
that seeks to help architects decide on poten-
tial design solutions with an understanding of 
climate and context, has been selected as a 
winner of Fast Company’s 2022 World-Changing 
Ideas Awards. 

To design better spaces for all , we must begin 
with the broadest context: the environment. 
Designing for the future means understanding 
climate and developing an appropriate architec-
tural response. 

Enter CRTKL’s CLIMATESCOUT: an open-sour-
ce tool that seeks to help architects decide on 
potential design solutions with an understan-
ding of climate and context. CLIMATE SCOUT 
helps its users design buildings that uniquely 
respond to a site by providing climate-specific 
design advice at the building scale. It pairs the 
Köppen-Geiger climate classification and buil-
ding design strategies from Architecture 2030’s 
Palette. 

“What we’ve really tried to push is the impor-
tance of doing an appropriate climate analysis, 
which is now even more important than before,” 
says Pablo La Roche, at CRTKL, who helped lead 
the creation of the free tool. “How we respond 
to [local] climate directly connects with the 
emissions from the building’s operation.”  

Through a combination of data and images, 
CLIMATE SCOUT connects climate with archi-
tecture to help users create better performing, 
responsive buildings. 

The 2030 Palette is a free online platform that 
provides a database of sustainable design prin-
ciples, strategies, tools and resources. It puts 
the principles and actions behind carbon-neu-
tral and resilient built environments at the fin-
gertips of designers, planners, builders and po-
licymakers. The swatches, or sustainable design 
strategies, address energy consumption and 
greenhouse gas emission at all scales – from 
regional and city planning to building details.  

The Köppen-Geiger climate classification 
system empirically maps biome distributions 
worldwide, organizing regions by similar vegeta-
tion characteristics. Developed in the late 19th 
century, and still widely used today for appli-
cations that must consider different climates, 
such as ecological modeling or climate change 
impact assessments. 

This system classifies climate into five main 
classes and 30 sub-types. The five main climate 
groups are A (tropical), B (dry), C (temperate), 
D (continental), and E (polar). Each group and 
subgroup include different seasonal precipita-
tion and temperature patterns.  

Twenty-seven building scale strategies taken 
from the 2030 palette are paired with the 30 
climate subtypes to determine their applica-
bility for each of the Köppen-Geiger climates. 
The user can filter out, select, and combine 
appropriate strategies for a selected climate. As 
the user selects these curated strategies, they 
appear in real-time overlaid in diagrammatic 
form, providing an immediate visual connection 
between climate and building response. 

Most climate analysis tools effectively visua-
lize climate data and quantify the effect of 
some strategies on thermal comfort. Still , they 
do not provide a visual image of these strate-
gies integrated into an architectural response. 
CLIMATE  SCOUT does this, providing a more 
integrated and coherent vision of the design 
strategies working in unison.

CLIMATESCOUT
CLIMATE SCOUT  connects 
climate with architecture 
to help users create better 
performing, responsive 
buildings for a sustainable 
and resilient future.
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WORLD
CHANGING IDEA S

THE ADAPTIVE REUSE OF  
DECOMISSIONED CRUISE SHIPS 

The rapid increase in cruise ship decom-
missioning during the last 18 months has 
created a unique opportunity to innovate 
and adapt these large ships.

Another submission, the Residential Adapti-
ve Reuse of Decommissioned Cruise Ships, 
was selected as a finalist. The idea stems 
from the unique opportunity created during 
the rapid increase in cruise ship decommis-
sioning in 2020. By repurposing these ships 
for housing in existing port areas, cruise 
ships could offer an alternative mode of 
coastal living at a naturally affordable cost. 

In 2020, a record number of cruise ships 
were decommissioned, sold, or sent to a 
scrapyard. Due to the sudden freeze in the 
cruise industry, major cruise corporations 
reduced their fleet numbers. On top of 
that, the International Marine Organization 
changed its emission regulations and requi-
red all vessels to reduce their sulfur oxide 
emissions by 77 percent (IMO). This regula-
tion mandated engines to undergo costly re-
novations of millions of dollars. With lower 
passenger capacities, this upgrade was not 
feasible for many ships.  

The rapid increase in cruise ship decom-
missioning during the last 18 months has 
created a unique opportunity to innovate 
and adapt these large ships. By repurposing 
decommissioned cruise ships for housing in 
existing port areas, cruise ships could offer 
an alternative mode of coastal living. This 
housing alternative is realized by utilizing 
the overwhelming number of decommissio-
ned ships as a primary housing structure, 
using semi-permanent docking in existing 
port areas, and potentially creating afforda-
ble housing.
 

There are several ways we can explore 
docked residential cruise ships. For example, 
ships can share ports or periodically move 
locations instead of having one designated 
port for the vessel. This idea builds on the 
increase of remote work that boomed in 
2020 due to the COVID-19 pandemic and 
could attract residents who untether to a 
specific location. As many companies are 
transitioning to fully remote options for 
work, this way of living could be attrac-
tive to the digital nomad. Another possi-
bility would be allowing residents to sign 
short-term leases monthly to reduce the 
commitment required for those traveling, 
migratory, or hesitant about a long-term 
contractual obligation.  

While the idea of recycling and repurposing 
cruise ships may seem outlandish, these 
ships can bring more affordable housing 
to the masses while also keeping the ship 
alive. To test this idea, CRTKL conducted 
an online survey of 362 adults in Miami-Da-
de County (Qualtrics) to investigate per-
ceptions from potential residents of this 
new living concept. The findings strongly 
supported the proof-of-concept, with res-
pondents expressing (88 percent “yes” or 
“maybe”) interest in living on a repurpo-
sed cruise ship. Those expressing the most 
significant interest are 41-50 years of age, 
earning at least $100,000 per year, are 
single or single with children, and willing 
to pay $849 (mean) and $4,000 (max) per 
month.

There are many considerations architects, 
designers, and city planners will need to 
consider when creating these spaces. A 
permanently docked residential cruise ship 
requires infrastructure for fueling, waste 
management, power, sewer, and other pro-
visions. Large vessel docking and crucial 
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concrete piles necessary for docking add additio-
nal costs to the concept. A hurricane evacuation 
plan is also required for a residential ship and 
must communicate to future residents before 
occupation. Potential hurricane damage must be 
accounted for when planning robust operational 
systems and investments. 

Smaller cruise ships are more suitable for perma-
nent docking as they require less space and dred-
ging. Smaller vessels function at a scale similar 
to a high-rise apartment complex, are less intru-
sive to the urban planning of a city, and are less 
likely to block views from land to sea. In terms of 
location, a docked residential cruise ship conve-
niently docks in a body of water that is both deep 
and passive from wave activity, such as upriver. 
For example, the Hudson River, where ships per-
manently moor, could serve as a great body of 
water for a docked residential cruise ship. 

The statistics highlight  
a market ripe for  
transforming cruise ships 
into affordable housing. 

However, it is vital to understand the cost impli-
cations behind repurposing cruise ships, inclu-
ding costs associated with building new pier 
infrastructures for decommissioned cruise ships. 
Additionally, there is a need for cost estimates 
for city and federal planning approvals, enginee-
ring and design, and interior renovations. Beyond 
cost, site investigations need to take place to 
analyze these decommissioned cruise ships’ en-
vironmental impacts and reporting. While still in 
the early stages, it is an exciting idea for decom-
missioned cruise ships to transform into natura-
lly occurring affordable housing. The potential 
for these decommissioned ships is promising.

Willingness to live on a ship 
88% interest

44% Yes
156 respondents

44% Maybe
158 respondents

12% No
44 respondents

OVERALL BY AGE

0

20

40

60

80

100

Age 20-30 Age 31-40 Age 41-50

13.4% No 14.1% No 9% No

42.9% 
Maybe

41.4% 
Maybe

48.6% 
Maybe

43.7% 
Yes

44.5% 
Yes

42.3% 
Yes

Most Wanted 
Housing Aspects

TOP HOUSING ACCOMMODATIONS

16% Parking

15% On-site laundry

12% Security/security guard(s)

8% Outdoor green space

8% Pool

WILLING TO LOSE KITCHEN 
IN EXCHANGE FOR DIRECT 
OCEAN VIEWS?

56% Yes 44% No

WHICH ROOM DO 
YOU PREFER TO HAVE 
NATURAL LIGHT?

Bedroom

Living room

Den

TOP COMMUNITY FEATURES
Location near work
Location near retail/ entertainment

Interest
Breakdown

INTEREST BY HOUSEHOLD TYPE

100% Live alone, single

95% Live alone, divorced

95% Live with children

86% Married, no children

86% Live with significant other

84% Roommates

82% Live alone, never married

70% Married with children
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360 Mall
This project was as much about setting a new benchmark for 
immersive retail experiences and mixed-use development as 
it was about making Kuwait a tourist destination. What would 
pique the interest of the international traveler, shopper, guest 
and athlete? How could we offset the urban heat island effect? 
How do we push the boundaries within the design to create 
elevated moments that capture the essence of regional culture, 
tastes and preferences?
   
Top shopping mall developer TAMDEEN commissioned CRTKL to 
transform 360 Mall: an expansion that includes 20,250M2 of ad-
ditional retail space, 13 anchors, 15 cinema screens, a 300-room 
Grand Hyatt 5-Star Hotel, the largest multipurpose arena in 
Kuwait, and — to put Kuwait on the international sports circuit 
— the second Rafa Nadal Tennis Academy in the world.  

The Shaikh Jaber Al Abdullah Al Jaber Al Sabah International 
Tennis Complex and Rafa Nadal Academy features a 5,000-seat 
multipurpose arena, a world-class Tennis Academy with a 1,500-
seat center court, 17 tennis courts and 4,400 parking spaces. 
This is in addition to new luxury retail opportunities and F&B 
offers, such as the 360 Foodhall , Kuwait’s f irst local food hall 
supporting local Kuwaiti talents with over 21 artisanal and spe-
cialized concepts.

All efforts focused on designing a unique and engaging environ-
ment in addition to an exceptional customer experience. From 
a vast oasis replete with flora, and water pools, cliff gardens, 
shop fronts within vertical gardens, 420m internal green wall , 
and a focus on wellness in open spaces, to the integrated  
leisure facilities, 360 Kuwait brings life’s luxuries and  
necessities together. 

LEFT: 360 Mall, Kuwait

HARD HAT TOUR
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Expanding one of the region’s largest malls 
into its premiere mixed-use sport and leisure 
destination, sustainable design was one of 
the main drivers in the design of this project. 
Some of the leading sustainable design 
strategies applied in this project are:

1. Screens
We employed sun-shielding screens to 
protect key areas of the building from 
solar glare. The large screens located on 
the east façade of the project protect the 
interior tennis courts and Center Court —
providing shade and filtering the sunlight 
to avoid glare. 

2. Self-Shading Facades
The dynamic stone wall on the south 
façade morphs into balconies clad with 
metal panels that protrude from the 
façade creating shading elements pro-
tecting the Tennis Center, F&B Terrace 
and glass facades provided to open views 
towards the tennis courts. Overall , there 
was a 25% reduction in solar heat gain on 
the hotel tower façade.

3. Biomimicry
The angular design of the hotel facade draws direct inspira-
tion from the leaves of a palm tree. The palm is recognizable 
as a vertical element in the desert landscape — providing 
shade and protection. The faceted glass façade also avoids 
solar reflections affecting visitors and surrounding buildings.

Combining upscale retail , offices and entertainment, 360 
Mall’s striking design elements, state-of-the-art technology 
and circular layout have garnered multiple awards. They have 
made it one of the top luxury shopping centers in the Middle 
East. Today, the 360 Kuwait Expansion is 100% leased and is 
a blueprint for future retail development. Its expansion illus-
trates how repositioning a single-use asset or traditional mall 
can better serve its local community and attract an interna-
tional audience. 

The introduction of sports and hospitality anchors best illus-
trates a thriving mixed-use lifestyle destination and tourist 
attraction. Meanwhile, the environmental features and mi-
cro-climates created here will serve as a case study for redu-
cing urban heat island effects and operating sustainably in a 
warming world.
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North 
Hills East

How can natural systems guide the develop-
ment of a mixed-use program on a site surroun-
ding an ecologically sensitive creek corridor? 
The proposed site master plan and landscape 
solution for North Hills East respects the creek 
corridor buffer and fully embraces the ecologi-
cal adjacency. The architecture orientation, site 
layout, programming, and material selections 
aim to harness the full biophilic capital of the 
creek corridor and recognize nature as an asset 
worthy of taking center stage.

HARD HAT TOUR
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The North Hills Innovation District is what’s 
next for North Hills and its modern way of work 
and life. The 33 acres include a walkable ground 
level with experiential retail and maker’s spaces, 
a two-story food hall and event space, large 
outdoor spaces, and new residential and  
office spaces.

The development is sustainable and future-thin-
king with its amenities, including opportunities 
for remote and creative workers, more outdoor 
space, and walkable nodes that function as fully 
inclusive work, live and play centers outside the 
city’s Central Business District. 

Pedestrian pathways are aligned to take full 
advantage of striking vistas and beckon users to 

discover the activated spaces peeking from just 
around the corner. The space is a unique destina-
tion that prioritizes pedestrians and cyclists and 
builds community around inclusive events, great 
food, local art, and nature. The landscape and 
hardscape are an extension of the natural creek 
flora. They are composed of contemporary indus-
trial materials such as brick, exposed concrete, 
and reclaimed timber that evokes longevity and 
character. North Hills East is a model of biodi-
versity in an urban environment. 

The site design integrates many visible and 
educational green infrastructure best practi-
ces. These include open roof drains from ad-
jacent buildings that direct stormwater into 
native planted bioswales. The stormwater filters 

through sub-surface gravel drai-
nage to a secondary bioswale with 
further sedimentation and slow 
saturation. The design also dayli-
ghts an existing on-site culvert and 
channels it into a terraced wetland 
detention structure, activated 
during rain events and promotes 
downstream stewardship for future 
development.
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Shanghai
COB 
Unipark 
Max
Located at the core of Shanghai Zhenru Subcenter, 
UniPark MAX is the largest integrated urban re-
generation project in the downtown area of Shan-
ghai — and the most important functional carrier 
of China Overseas Building Construction Limited 
(COB)’s “Zhenru Place.” 

The project includes a 150,000-square-meter shop-
ping mall and two landmark office buildings with a 
height of over 200 meters. With the adjacent under-
ground Sam’s Club and COB’s Grand Theatre, the 
project forms the largest commercial and cultural 
complex within Shanghai Middle Ring Road district 
— a model project to drive the transformation, up-
grading and rise of the Zhenru district.

HARD HAT TOUR
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The overall planning focuses on the core needs of inheriting 
traditional culture, protecting the natural ecosystem and 
developing community space. Integrating a 500-year-old 
ginkgo tree, Zhenru Temple, an urban green corridor and 
more cultural resources, the architectural and landscape 
design has fully realized the integration of Zhenru’s huma-
nistic and historical charm into modern commercial space.

UniPark MAX is a benchmark COB project in commercial 
real estate and builds a low-carbon community in the indus-
try. UniPark MAX marks a new benchmark among commer-
cial complexes in Shanghai and a vibrant area in the urban 
ecosystem across this metropolis — leading to an increased 
awareness of local environmental protection and sustaina-
ble practice. Citizens come to UniPark MAX not only to meet 
their daily needs but also to relieve stress and fatigue, enjoy 
natural lighting, breathe comfortably, and immerse themsel-
ves in natural beauty. 

The design emphasizes organic combination with green tech-
nology and fully considers the integration of functions and 
environment, comprehensive utilization of multiple resour-
ces, promotion of indoor environmental quality and percepti-
bility of healthy green. Based on practicality, rationality and 
economic efficiency, green building technology becomes the 
highlight of this project. 

The UniPark MAX project integrates eco-friendly technolo-
gies such as using renewable energy, carbon reduction  
measures, energy-efficient equipment, energy-saving ligh-
ting, rainwater recycling, water-saving sprinkling irrigation, 
indoor air quality monitoring system, intelligent control 
technology and riverway environment maintenance.

These attributes combine with good waterfront environmen-
tal design — mainly carried out through multilayer three- 
dimensional greening, lighting optimization and intensive 
land-use measures. It also encourages subway travel, reflec-
ting the project’s positioning with high quality, high stan-
dards and high specifications. This space combines the eco-
logical environment, cultural characteristics and planning 
requirements of the site to save land and urban resources. 
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BEFORE:

Dated, dirty
Substandard Windows
Insufficient thermal insulation
Entrance looks dark, hidden 
and easy to miss

AFTER:

Building Recladded with 
composite material that 
reuses current granite as main 
aggregate

Parapet retrained below 
window to minimise tenant’s 
disruption

Visual alignment with 
neighbouring building

New and contemporary glass 
canopy with Castellana 66 
signage

Reconfiguration of lobby, 
bringing facade forward and 
making it wider

Facade incorporates vertical 
shading louvres that allow full 
views through them (“contra 
vision” type of system)

Castellana
Castellana is an office project in Madrid originally built in 
1990. Thirty years later, it needed an upgrade to comply 
with current building standards related to acoustics, 
energy efficiency, and carbon emissions. Rather than 
demolish the building and design a new one, we carried 
out a careful design upgrade for the facade to create a 
high-performance envelope.

This exposed façade is transformed into a simple urban 
composition of bioclimatic architecture to generate 
energy through integrated photovoltaics with minimal 
additional embodied carbon. The result is a significant 
reduction in operation emissions and an improvement in 
daylight and overall wellness inside the office environ-
ment. The use of bioclimatic criteria increased energy 
efficiency. At the same time, the design also fully respects 
the urban parameters of volume, heights, occupancy, buil-
dability, and more. 

For a simple urban composition of bioclimatic architec-
ture, superimposed light overhangs on the façade frame 
the gaps grouped by 55cm eaves every two floors and a 
similar lateral closure. It also includes glass slats for solar 
protection.

To achieve carbon neutrality, we have integrated the 
existing building into the environment with appropriate 
construction systems, materials and finishes.

HARD HAT TOUR
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Adduci,  
Mastriani & 
Schaumberg LLP

Adduci, Mastriani & Schaumberg LLP (AMS), a bouti-
que trade law firm specializing in intellectual proper-
ty litigation, wanted their workplace to reflect their 
employees’ modern, innovative, and agile nature. 
Having occupied the top floor of a building in the 
heart of DC’s distinguished business district for 
years, AMS decided to remain in the exact location 
and renovate. CRTKL provided seamless assistance 
with this process through all phases of design. The 
understanding of the team’s workplace strategy and 
a strong knowledge of AMS’ project requirements 
led to a concept grounded in nature with bold and 
modern elements.

C A SE STUDY
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AMS’s priorities for the renova-
tion were to improve efficiency, 
increase interaction opportu-
nities, add more natural light, 
and modernize their employee 
break area. CRTKL rose to these 
challenges by creating a central 
meeting hub with a large glass 
box conference room adjacent to 
the entry. The glass walls, paired 
with a large skylight, allowing 
natural light to filter through the 
space and create connection and 
visibility to the outdoors. Next 
door is a smaller  
conference room and a more 
casual meeting room for em-
ployees to collaborate, enjoy 
lunch or take a call . The meeting 
spaces are directly across from 
an expansive pantry featuring 
bold, colorful millwork with 
routed paneling details. Sophisti-
cated finishes, such as book-mat-
ched porcelain slabs behind the 
reception and a slatted divider, 
are paired with colorful wallcove-
rings and contrasting carpeting 
to achieve an elevated yet  
exciting environment. 

The decision to renovate in place, allowed 
for increased sustainability. One strategy 
included reusing existing furniture, inclu-
ding modifications to incorporate sit-to-
stand desks. Sidelites added to existing 
offices increased natural light while insta-
lling motion-detecting lighting kept sus-
tainability in mind. A border of live plants 
along the large conference room anchors 
the biophilic design and acts as a natural 
air f ilter. Each of these choices sought 
to modernize while still ensuring time-
lessness. The design strategy centers on 
longevity, suppressing the need for more 
frequent (and expensive) redesigns or 
changes.
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REGENERATIVE
BUILDING Q+A
BY. PABLO LA ROCHE

1. How does a regenerative building 
differ from a sustainable building 
or even a net-zero energy building? 
Why is this distinction important?

The distinction between the three is 
the level of impact on the environ-
ment. A code-compliant building meets 
the minimum requirements of the 
law. Depending on local codes, it will 
have a larger or smaller impact on the 
environment. The design of sustaina-
ble buildings target to lower impact 
on the environment through energy 
and water conservation measures, for 
example, but will still have an effect, 
depending on how “green” the building 

is. A net zero building will not impact 
the environment in whatever area me-
asured. For example, a net zero energy 
building produces enough renewable 
energy to meet its annual energy con-
sumption requirements, with any re-
maining energy balance offset. Hence, 
the sum of this is zero. A regenerative 
building goes beyond sustainability, 
positively impacting multiple areas 
such as climate change, biodiversity, 
and water. Furthermore, the design is 
not static in a regenerative building, 
and human and natural systems evolve 
together. Regenerative design ultima-
tely promotes a better world.
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2. Is it possible for an existing building to 
become a regenerative building? What stra-
tegies would need to be employed?

Yes, it is possible, of course, depending on 
the building. An existing building will already 
have materials with embodied carbon, with 
probably a large percentage of this carbon 
embodied in the structure. For example, 
suppose modifications occur to the envelope, 
and you maintain the structure. In that case, 
much can be done to improve the performan-
ce of the building and reduce its environmen-
tal impact without additional emissions from 
embodied carbon to the atmosphere.

We recently applied this methodology at 
Castellana 66 and the Torre Europa in Madrid. 
Castellana 66 is an office building from 1990 
needing to meet current building standards. 
Rather than demolish the building and design 
a new one, we diversified the program and ca-
refully upgraded the façade. The new façade 
now generates energy through integrated 
photovoltaics with minimal additional embo-
died carbon and leads to a significant reduc-
tion in operation emissions, improvement in 
daylight and overall wellness inside. Similarly, 
the Torre Europa, built in 1985, needed key 
upgrades to enhance its modern appeal for a 
target market of international office tenants. 
It is now a widely published award-winning 
example of a sustainable retrofit with a signi-
ficant urban agenda.

3. What is the financial story - or return on 
investment - for regenerative buildings? Is 
there a first-cost premium, and how is that 
recouped?

There will be a first cost premium; however, 
premium reductions could occur through 
smart design and implementation of basic 
principles. For example, siting a window 
appropriately to achieve passive solar gain 
and free heating in the winter costs the same 
as placing it in the wrong one. It is essential 
to have an integrated design process with 
all consultants and the client on board. The 
financial recoupment is important, not only 
in energy costs but also in the health of the 
occupants and many other outcomes, such as 
productivity in an office building. Furthermo-
re, we are still unaccustomed to measuring 
many of the costs, like the property’s value 
as a function of its adaptation to climate 
change. A regenerative building will better 
adapt to climate change effects such as heat 
waves and have a higher measurable econo-
mic value.

4. Why are regenerative buildings a crucial 
step for the industry to take to do its part 
to mitigate climate change?

A regenerative building is a climate-positive 
building that will sequester more carbon than 
it emits and reduces anthropogenic emissions. 
It is like a tree and offsets emissions from 
other sources, becoming a carbon sink. More 
regenerative buildings can counteract the 
effect of non-zero carbon buildings.

RIGHT: State 16
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THE GREENEST 
BUILDING IS 
FLEXIBLE,  
ADAPTABLE & 
UNIVERSAL



CRTKL is developing a template for a building that can 
serve many functions.
British architect Robert Adam’s article in Building Design has a clever title: “The Elefante 
in the Room.” It references the famous statement by American architect Carl Elefante: 
“The greenest building is the one that already exists.” It’s been quoted many times on 
Treehugger, so we agree. Adam suggests it should be adapted when planning new buil-
dings as well , something like:

“The greenest development is the one that can be re-used in the future. Unfortunately, 
the only thing you know about the future is that you don’t know exactly what it will be. 
But the principle that buildings that last a long time are intrinsically sustainable is funda-
mental. This is the real elephant in the room with new building design.”

“In the middle of that parking structure, we have 
a center ramp that can be pulled out to become 
an atrium, bringing natural light into the core.”
- DAUN ST. AMAND, GLOBAL RESIDENTIAL MARKET LEADER, CRTKL

The tower’s design 
allows for adaptation to 
multiple uses, with a grid, 
floor plate, and ceiling 
height that can adjust 
to residential, office, or 
hospitality.

Office buildings in North America often have big square floor 
plates, but there are a lot of advantages to the thinner, rectangular 
plate that CRTKL is showing here. In other countries, like Germany, 
office workers must be within 25 feet of a window to access natural 
light. They also promote natural ventilation with operable windows. 
These are the offices that occupants want to be in and will yield 
higher leasing rates.

Full  
Article Here
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From the column grid to carefully considered floor to floor heights, the Univer-
sal Building can shift between residential, office and social spaces easily. In the 
Middle East there is a clear direction towards greater sustainability of buildings, 
as well as efficiency and reduction of carbon emission as countries work towards 
Net Zero. Our latest research on the Universal Building concept shows that there 
is significant opportunity for greater savings through the use of these types of 
structures. They can increase resilience, drive sustainability and strengthen com-
munities.

  — Pablo La Roche, Global Sustainability Leader, CRTKL

U N I V E R SA L 
B U I L D I N G

Savings from Universal Buildings, also 
known as regenerative or open buildings, 
can reach up to 46% over new construction 
when comparing facilities with the same 
energy performance level. As hybridized, 
adaptive structures, Universal Buildings can 
transition between multiple uses, such as 
market-rate residential, workplace, hospi-
tality and senior living. They have standard 
building systems and arrangements positio-
ned to meet changing demands.

Universal Buildings enable designers and 
architects to rethink the concept of the 
center core office building, from the floor 
plates, MEP and columns to technology, the 
podium and parking structure. These buil-
dings deliver some of the most resilient, 
cost-effective and sustainable solutions. 
They provide uniquely flexible platforms 
to adapt program uses based on changing 
market needs and demands. 

Greater sustainability outcomes result from 
this approach. Building reuse almost always 
yields a lower environmental impact than 
new construction when comparing buildings 
of similar size and functionality. The range 
of environmental savings from building 
reuse varies widely based on building type, 
location and levels of energy efficiency. 
Savings from reuse are between four and 
46% over new construction when comparing 
buildings with the same energy performan-
ce level. 

What are they and why are they key to sustainable cities?

Several building components affect carbon 
emissions; the most significant are, embo-
died and operational emissions. Most of the 
embodied carbon is in the structure and 
then the envelope. It is possible to keep an 
existing structure and update the envelope 
so that an increased envelope performance 
reduces operational carbon.

Sustainability is at the heart of CRTKL’s 
strategy; since 2020, the firm maintains 
carbon neutral operations and pledges to 
have all projects climate-positive for opera-
tion by 2030 and extend to climate-positive 
materials by 2040. 

The Universal Building approach includes 
repurposing car parks into co-working areas, 
urban marketplaces, e-commerce support 
centers, f itness centers and retail loca-
tions. In high-density urban cities, parking 
garages often sit on valuable land that 
could generate a much greater return on 
investment if redeveloped to meet changing 
program needs. Ground-level parking spaces 
can convert into storefronts and mid-level 
floors can transition into office, residential 
or hotel spaces. Parking structures could re-
configure to include parks and green spaces 
to encourage the wellness of communities.
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THE URBAN
CAR PARK:
A BLANK SLATE FOR 
ARCHITECHTS + DESIGNERS

Often necessitated by a lack of infrastructure related to transit 
systems or urban planning, cities that are not walkable require car 
parks wherever personal transportation is necessary. Although 
they vary in size, function, and overall design,the defining feature 
of parking structures is their massive size and scale. While these 
spaces ensure that we can fit automobiles as needed, the COVID-
19 pandemic, coupled with developments in travel systems and 
heightened environmental awareness, has reduced the need for 
parking. But what becomes of the underutilized, abandoned, or 
outdated car parks we see around us? 

NEW LIFE FOR CAR PARKS 
Today, many car parks sit vacant in cities dominated by work/life/
play mixed-use structures and walkable components. Consequent-
ly, architects and urban developers have posited an exciting and 
perhaps more economical address to this emerging issue—we 
reuse them. These structures, particularly non-residential, mul-
ti-story car parks with abundant natural light and lowlight spaces, 
have repurposing potential. We now see opportunities to convert 
previously underutilized car parks into homes, retail stores, 
offices, food and beverage venues, f itness centers, and logistical 
hubs—allowing for far more practical space utilization. 

THE ASSESSMENT 
Before we consider the conversion of these structures, assessing 
their architectural elements and how they influence their adaptive 
reuse or retrofitting potential is essential. Key characteristics of a 
classic multi-story parking garage are its regular grid layout, typi-
cally 8-9.5 meters by 8-16 meters, and its sloping floors. Coupled 
with flat roofs, bulky structures, and deep floor plates, the trans-
formation of these structures is made simple thanks to their 
pre-fabricated, easily manipulable components.ABOVE: Universal  

Building
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BENEFITS OF REPURPOSING 
The conversion of car parks 
provides tangible, environmen-
tally conscious, and cost-effec-
tive benefits. Repurposing car 
parks minimize waste produc-
tion by eliminating the need for 
new materials otherwise used 
for a new structure. Conver-
ting an existing car park also 
keeps costs down, as the price 
of an adaptive reuse project 
is never more significant than 
new construction. Even when a 
garage is in disrepair, the reno-
vation cost would be equal to 
or less than the demolition and 
replacement cost of an entirely 
new space. 

Because of their access to the 
outdoors, converted parking 
lots also serve as a natural 
choice for the “regreening” of 
spaces by implementing trees 
and other flora. This simple 
solution improves the Heat 
Island Effect, or the pheno-
menon that structures often 
absorb and reemit the sun’s 
heat at greater rates than 
natural materials. They offer 
shade and lower temperatures 
while adding value to the real 
estate. Another unexpected 
benefit of converting car parks 
is the freedom it gives desig-
ners. A renovation may poten-
tially exempt developers and 
architects from local building 
regulations. 

OVERCOMING  
THE CHALLENGES 
Despite the benefits, it can be 
difficult to imagine these car 
parks as useful beyond their 
intended function. Further, un-
derstandable concerns arise re-
garding ceiling heights, access 
to light, and structural conside-
rations. Many innovative solu-
tions allow for the successful 
conversion of these spaces. To 
solve for low ceiling clearan-
ces, introduce uses that require 
lower floor-to-ceiling heights 
and use thinner flooring fini-
shes and exposed ceiling struc-
ture solutions within areas. 
Beyond maximizing size, design 
considerations can also address 
issues of light. Utilizing white 
or translucent materials throu-
ghout interiors, in addition to 
open layouts and facades that 
allow unobstructed daylight 
to fill the space, offers solu-
tions to questions of exposure. 
Regarding structural inquiries, 
removing ramps and reinforce-
ment of slabs is the first step 
in ensuring building integrity. 
Beyond this, adding vertical 
cores and leveling floors offers 
the stability and infrastructure 
needed for updated use. The 
techniques exist to successfully 
convert these spaces, intro-
ducing new functionality and 
breathing life into previously 
empty spaces. 

KEY PRINCIPLES OF DESIGN 
With the case for these reno-
vations made, it’s necessary 
to consider design sensibili-
ties when taking on projects 
of this type. Put simply, key 
design principles to consider 
in these spaces are flexibility, 
innovation, and connection. 
Offering changeable systems, 
structures, and models allows 
for flexible space utilization, 
with the ability to adapt to our 
ever-changing climate. Inno-
vative layouts within these 
conversions should blur the 
distinctions between programs, 
offering guests the full breadth 
of inter-connected amenities, 
services, or businesses. Further, 
a unique opportunity exists 
to foster greater connection 
by implementing innovati-
ve social spaces due to our 
new post-pandemic lifestyles. 
With these principles in mind, 
car parks become functional 
spaces that exceed the expe-
riential needs of visitors and 
ensure that they will eventually 
return. 

As urban centers reinvent 
themselves to stay in touch 
with the public’s updated 
needs, it’s evident that car 
parks often take up more space 
than the benefit they provide is 
worth. One study from the UK 
estimates that repurposing the 
nation’s 20,000 non-residential 
car parks could provide nearly 
1.2 million homes. This statistic 

is staggering and puts into perspec-
tive the almost egregious misuse of 
space that often coincides with the 
existence of car parks. Recalibrating 
spaces to offer purposeful neces-
sities within reasonable distances 
factors into the urban landscape’s 
overall future, especially of “15-
minute neighborhoods.” CRTKL sees 
the future of development with this 
approach, and the exciting first step 
is the conversion of existing car 
parks. 

LOOKING FORWARD 
In a constantly evolving society, it 
remains crucial to consider what to 
do with outdated or unused infras-
tructure. While demand for parking 
continues to decrease over the long 
term, the land value used for parking 
will only increase through develo-
pment. Eventually, the higher land 
value will exceed the cost of structu-
red parking. These lots can then be 
integrated into new developments or 
connected to existing ones. As urban 
planning increasingly aims to reduce 
vehicular traffic and prioritize pe-
destrians, architects and urban land 
developers must provide solutions to 
reimagine car parks’ use effectively. 
As we move forward, there are two 
choices: leave these spaces to dete-
riorate in the short term, or convert 
them into something engaging for 
the communities they exist within 
for the long term. Ultimately, the be-
nefits (social, environmental, f inan-
cial) of bringing these new spaces to 
urban centers through repurposing 
have the potential to impact cities 
for years to come positively.

Conventional
Parking Lot

Repurpose Approach

Above-ground parking:
Commercial spaces

Below-ground parking:
Storage/E-commerce 
support
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THE 
DEMOCRATIZATION 
OF ARCHITECTURE

Shelter is one of the main components necessary for human life and 
for communities to prosper. However, over the last few decades, a rapid 
population increase, a litany of socio-economic issues and staggering 
climate change is making it impossible for a large portion of the global 
population to access decent housing. This reinforces the negative feed-
back loop that haunts the worldwide affordable housing market.

According to a recent United Nations report, the global population 
will increase from 7.6 billion in 2022 to 8.6 billion by 2030; placing an 
undue burden on the housing market. As a result, this will increase the 
population of individuals requiring affordable housing to an estimated 
3 billion people. We are already seeing a global rise in informal settle-
ments and slums, which will continue to increase if we cannot provide 
more housing and develop faster construction methods.

Conventional housing design, current construction methods, and 
supply chain issues fail to address the global demand for affordable 
housing. On the one hand, the cost of putting together a house is 
ever-increasing, and, on the other, the global income index is dropping. 
This widening gap makes it difficult to rely on conventional construc-
tion techniques to address the requirements for affordable housing. 
We cannot achieve cheaper housing accommodations without signifi-
cantly compromising the quality of construction, sustainable profits 
and user satisfaction: aspects necessary to ensure the viability of such 
efforts.

BY. KASHIF DAFEDAR

P L A N E T  E D I T I O N C R T K L  S H F T

64 65



Need for Innovation 
The limitations posed by conventional cons-
truction techniques have led us to investigate 
alternative approaches to affordable housing. A 
promising perspective comes from the automo-
bile industry. Cars were once considered a luxury 
commodity, but now, despite the supply chain 
issues, they are available at a reasonable cost. 
Not only are cars more accessible, but they are 
also more customizable depending on individual 
preference or need, from price range to color and 
other features. The manufacturing line creates a 
variety of compatible kit-of-parts, configurable, 
to create a diverse collection of automobiles to 
suit everyone’s needs.

By successfully replicating the housing market’s 
manufacturing process, we can reduce both the 
cost of housing units and the construction time. 
There are numerous benefits to manufacturing 
architecture as an alternative to on-site cons-
truction. One advantage is the manufacturing 
work environment is weatherproof and contro-
lled. This environment provides more predicta-
bility when it comes to planning a construction 
schedule and when it comes to the movement 
and storage of material - which can, very quickly, 
turn into a logistical nightmare in conventional 
construction projects. 

Computational Design & Digital Architecture
Within each regional housing market, only a 
handful of core design typologies are resized, 
tweaked or added upon to accommodate diffe-
ring unit layouts and allow for personalization.

It is this regional repetition or similarity that can 
be digitized and process translated. A designer 
can create numerous frameworks for unit layout 
logic and a catalog of working design solutions. 

These frameworks can act as a starting point for 
users, who can customize their units depending 
on their preferences and constraints. This way, 
the digitization of relevant architectural logic 
occurs, by a tool that simplifies the configura-
tion of a unit and offers users a base model to 
which they can then add compatible modifica-
tions. 

The process seems quite challenging from the 
outside, but game designers have been doing 
this for a long time. Entire cities can use basic 
juxtaposition principles to populate buildings, 
streets, landscaping, street furniture, etc. No 
doubt, understanding spatial relations within a 
habitat and programming them might be a little 
more complicated than in a game environment, 
but the principles are quite similar. It might be 
a time-consuming, convoluted task. Still , if we 
strategize the limitations based on modular 
construction and assembly rules that govern the 
modular panels, the problem is simplified. 

Using computational tools for design can also 
significantly improve the overall process. Gami-
fication of such methods can encourage users to 
configure their units and optimize their energy, 
environmental conditions, views, cost, construc-
tion time, etc. By making digital tools available 
online and thru apps, commoditization occurs, 
making accessibility possible even in the most 
remote parts of the world. A web-based design 
tool can also take advantage of mobile VR and 
AR functionality to allow users to accurately 
render and experience their designs while they 
customize them further. 

The flexibility offered by using granular modu-
larity of construction materials and inconsistent 

workflows has always been a challenge to transform the 
design process digitally. Despite our best efforts, it isn’t 
straightforward to encode the art component of building 
design programmatically. Most technologically savvy 
design firms innovate task automation, where human 
intervention validates the design and computers receive 
repetitive menial tasks. 

However, switching to modular construction can make 
the procedural generation and automated design much 
more achievable. Like any customization tools available 
on most car sale websites, digitized, customizable archi-
tectural layouts are possible. The website can offer pro-
cedurally generated design options that follow encoded 
regulations, sustainability practices, and local codes. 
From here, users can further modify the option to suit 
their needs. Ambitious users can try designing the units 
from scratch with the tool being smart enough to offer 
design assistance and to help avoid obvious blunders. 
The combination of construction innovation and compu-
tational design has the potential to democratize archi-
tecture and minimize the cost margin on design services 
to negligible amounts.

Suppose we manage to navigate the industry towards 
a more modular market. In that case, we might be able 
to address numerous global issues that concern human 
hábitat. Such as in developing countries where informal 
settlements spawn throughout cities or countries where 
gentrification is transforming the urban canvas in favor 
of a select few, or wherever-increasing natural calamities 
and geopolitical instabilities have pushed a mass chunk 
of the population towards refuge and homelessness. 
Modular housing, rapid construction and computational 
design will allow individuals, communities and gover-
nments of the world access to affordable housing: an 
option that is in desperate need of innovation.
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THE FOUR KEY 
ADVANTAGES 
OF MODULAR 
CONSTRUCTION
By successfully replicating the manufacturing process for the  
construction industry, we can reduce both the cost of construction 
and the time taken. There are numerous benefits to modular as 
an alternative to onsite construction. While the transformation to 
modular construction is challenging, the benefits significantly ou-
tweigh the efforts. Let us look at some of the benefits of choosing 
modular construction techniques.  

1. GREATER FLEXIBILITY  
The modularity of the design allows the user 
to swap out parts of the habitat in the event 
of wear and tear or if upgrades become avai-
lable. Individual panels can incorporate me-
chanical and electrical features, reducing site 
coordination. While the cumulative effort 
would not change, frontloading the coordina-
tion to assemblies on the factory line signifi-
cantly minimizes the per-unit effort required 
to assemble a house, effectively reducing the 
cost of the unit without compromising the 
design, functionality, and quality of the mate-
rials used. 

2. LESS POLLUTION  
AND CONSTRUCTION WASTE 
Construction activities and generated waste 
are massive contributors to global carbon 
emissions, with buildings consuming around 
50% of global materials and contributing 
approximately half of global solid waste. Apart 
from being an eye sore, neighboring construc-
tion activities can be a prolonged and anno-
ying source of pollution. Onsite construction, 
with its use of heavy machinery, transporta-
tion, and storage of materials, can be directly 

linked to increased 
carbon emissions 
in the immediate 
vicinity and in terms 
of global climate 
change. Even a 
short-term cons-
truction project can 
damage the ecosystem and deplete our dwind-
ling flora and fauna. While onsite construction 
activities are inevitable, modular construction 
has the potential to reduce its impact on the 
environment.   

Moving a large number of construction ac-
tivities to a controlled location can better 
manage the pollution and waste produced. 
Optimizing the circulation of material to and 
from the sites is possible. Time on site can 
reduce to include essential construction acti-
vities to limit the effects on local ecosystems.  

 3. OPTIMISED ENERGY  
Modular construction also allows us to 
make the designs more energy efficient. The 
modules can come preconfigured for a speci-

fic climate and accommodate passive and active 
energy needs. Panels can have higher insula-
tion according to the install orientation, and 
roof panels can have the option for PV panels if 
needed. Having these elements considered befo-
rehand thus makes selecting sustainable options 
with ease.  

Only one to two percent of the world’s popula-
tion has direct access to architectural services, 
mainly because these services are a luxury only 
few can afford for an individual dwelling. Even 
most developers shuffle between two or three 
design layouts and limit their buyer’s choice of 
materiality and ability to customize the design.  
If the construction process became more 
modular, it would provide users with new oppor-
tunities to access quality architectural services 
without making them too expensive. 

4. AUTOMATED AND CHEAPER  
An alarming issue that faces the construction in-
dustry today is the lack of skilled labor. This is an 
integral factor in increasing costs and deteriora-
ting quality. Moving construction activities under 
a single roof address these issues. A strong team 
can be assembled to address the various needs 
of architectural construction.  

Further reductions in construction costs can 
occur by utilizing automation on the manufactu-
ring line. Like any manufacturing plant, machine 
outsourcing of repetitive tasks should take place, 
significantly reducing the time taken for produc-
tion while maintaining a strict budget.

MANUFACTURED 
HOUSING
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estimated annual 
solid waste by 2025 

4.5 
years

average lease lengths 
for mall retail tenants 

101 
billion tons

2.2 
billion tons

global material 
extraction each year 

H O W  T O 
A C H I E V E  N E T 
Z E R O  I N  T H E 
C O N S T R U C T I O N 
I N D U S T RY ?

The expectations are high. It is none other 
than the earth’s population watching the 
real estate industry deliver on its promise to 
immediately reduce greenhouse gas emis-
sions and energy use intensity within the 
built environment to a level where global 
warming does not exceed 1.5 degrees. 

We must reduce, if not eliminate, all new 
CO2 emissions from the construction and 
operation of buildings, but also find ways to 
extract the carbon already in the atmosphe-
re. While we shall not relax our efforts to 
reduce carbon, it could be too little too late. 
Warnings of an impending climate catastro-
phe have been circulating for almost half a 
century. With the increasing frequency of 
extreme weather events already occurring, 
we need to start planning for adaptation.

Exterior is the new interior
The Covid pandemic has made us unders-
tand how unhealthy indoor spaces can be. It 
also accelerated the blurring of indoor and 
outdoor spaces. We envision cities and buil-

dings becoming more nature-like, bringing 
in biophilia, unconditioned, semi-tempered 
spaces with natural materials, sufficient 
daylight, and humidity, temperature, and 
airflow volatility.

Design has a tremendous impact on peo-
ple’s mental and physical health and the 
planet, and it’s good that we’re reconnec-
ting with nature. 

Foresting and greening cities and buildings 
are an immediate solution, as trees can 
sequester carbon from the atmosphere. 
Biophilia such as green walls can prevent 
urban heat island effects through their 
evaporative cooling effect and shading. 
Studies show that they can reduce heat gain 
by up to 10°c, resulting in significant energy 
savings, reduced cooling costs and decrea-
sed electricity costs (up to 20%). Similarly, 
the living wall provides an extra layer of 
insulation, which helps to retain heat in 
colder temperatures.

BY. JAN-MAURITS LOECKE
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Retrofit not demolish
Moving forward, we must design for flexibility 
and reuse; never again should a building be con-
fined to a single-use. Equally, the solution should 
not always be to design new but to better retro-
fit existing buildings. For example, improving the 
envelope of a building so that it better regulates 
indoor conditions and provides better daylight, 
emits less carbon and even generates its energy, 
like the work we are carrying out at one office 
project in Castellana, Madrid. The office built 
in 1990 needed upgrading. Rather than demoli-
shing the building, a careful design upgrade for 
the façade creates a high-performance envelope, 
with photovoltaics generating its energy and a 
bio-climate system exposed to the sun that in-
cludes glass slats for solar protection. 

People, Planet, Positive Design
People, planet, positive design are at the fore-
front of everything we do, with sustainability 
being a constant driving force. CRTKL’s Annual 
Sustainability Report, ‘Shaping a Better World,’ 
is our commitment to ensure we apply the grea-

test available intelligence to create compelling 
designs that improve the value of the built en-
vironment while avoiding impact on the natural 
environment. We have to measure where we are 
and where we go to prevent further damage to 
the planet - we cannot downplay the importance 
of data and intelligence we now have available. 
Using advanced simulation tools, our designers 
can better understand environmental impacts.

To improve the performance of any given project, 
we are pledging to be committed to clima-
te-neutral projects by 2029 – one year ahead of 
the mainstream agenda. This means working on 
climate-positive projects by 2030 and including 
materials by 2040 to ensure we design develop-
ments that generate energy, clean the surroun-
ding areas and bring back diversity. Indeed, while 
many solutions are already available, such as the 
adaptive reuse of existing buildings, the re-emer-
gence of timber structures, modular construc-
tion, and cement-free alternatives to concrete, 
we must not stop there.

The construction industry moves slowly compa-
red to others and is fundamentally building the 
same way it was 50 years ago, implementing only 
minor changes. There needs to be a paradigm 
change.

Developing and using our technology, such as 
CLIMATESCOUT, which understands the climate 
in a particular location, helps us to design buil-
dings accordingly. Our research, from the outset, 
looks at reducing environmental impact and 
moving towards restorative and regenerative 
systems by working with nature to increase effi-
ciency and harness renewable energy. 

We call on our partners, collaborators and re-
searchers to join us in taking action to build a 
greener future. We need to see improvements in 
industry-wide collaboration, stricter legislation, 
and more incentives to promote net zero from 
the cradle to the grave regarding water conser-
vation and waste reduction.

The building costs associated with net zero act 
as a barrier; there is a parallel analogy to food as 
eating healthy costs more. However, the reality 
is that implementing many strategies takes 
nominal additional costs, and the building will 
be cheaper to operate in the long term. Through 
wider adoption, these costs come down, and sus-
tainability can become mainstream, not a luxury. 
However, collectively we need cross-disciplinary 
collaboration across generations, stakeholders, 
academia and the end user. Fast and decisive 
action is required to achieve the goals of the 
Paris Climate Agreement and new goals to come 
out of COP27. This is the only way our Net Zero 
culture will evolve to make a difference and 
construct a better future indeed.
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ABOVE: REI DC
RIGHT: CRTKL Project 

Construction Site

SUSTAINABILITY
IN A MATERIAL WORLD

Each year, the mainstream definition of 
“sustainable design” continues to broaden 
its reach. The emphasis has expanded far 
beyond energy, water, and site into public 
health, social equity, wellness, and trans-
parency– underscoring the inextricable link 
between the effect on the environment with 
its impact on us.

As the industry seeks to make the invisible 
visible, another exciting shift brings the 
sustainability conversation full circle to the 
most direct and tangible components of 
architecture: materials– the physical parts 
and pieces with which buildings are made. 
The concepts of embodied carbon, zero 
waste, and deconstruction and reuse often 
run on parallel tracks, but we are beginning 
to explore how they relate.

Embodied carbon
At its core, what does it take to create a 
material or product? Embodied carbon 
considers the energy and associated emis-
sions required by a process, most commonly 
measured over the course of manufactu-
ring from extraction into a piece ready for 
shipment—though there are a multitude 
of ways to measure it. For the record, em-
bodied carbon is not necessarily the actual 
measure of CO2, but instead the equivalent 
value of global warming potential relative 
to carbon dioxide as a means of comparison 
across multiple known greenhouse gases.
 
Along with the actual carbon accounted for, 
this metric aims to capture the full backs-
tory of a material. It is a number worth a 
thousand words.
 

BY. YARDEN HARARI
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Zero Waste
While embodied carbon helps explain 
where things come from, zero waste gui-
delines consider where they go. Certifica-
tions like TRUE (Total Resource Use and 
Efficiency) activate policies from supply 
chains to waste streams that shift practi-
ces in the context of larger systems.
 
Embodied carbon and zero-waste ambi-
tions go hand in hand. With a supposed 
2.48 trillion square feet to build in the 
next few decades(1), a global extraction 
increase of over 240% between 1970-2017 
to 101.4 billion tons in 2017(2), and an 
estimated building material waste rate of 
over 1 billion tons per year by 2025 (3), 
these numbers represent truly inconcei-
vable quantities. We must challenge the 
direct correlations between them. Decons-
truction and reuse create the link between 
embodied carbon and waste diversion as 
methods to redistribute the value we have 
already invested. We can’t truly get to net 
zero without considering it.

Deconstruction and Reuse
A project team can naturally use less 
“new” embodied carbon by incorporating 
reused materials and facilitate future 
“offsets” by planning to disassemble 
material connections. Deconstruction 
and reuse save natural capital and divert 
resources from landfills, reducing the 
impacts of both extraction and destruc-
tion.
 
The materials chapter in the sustainabi-
lity story presents especially poignant 
challenges for retail architecture, where 
brand identity is embedded in the physical 
store design as much as in the products 
themselves. Brands must safeguard their 
identity, and building materials are often 

a part of that. For retail , it will be a tough 
sell to consider the nuances of embodied 
carbon in the design decisions of cha-
racter-defining finishes. It will also be a 
genuine hurdle to have these same ma-
terials free-floating in the market after a 
store closes. So, with the short life spans 
of a sector that must constantly evolve to 
thrive, how might we harness our power to 
make this cyclical nature more circular? 
Deconstruction and reuse unlock opportu-
nities to intentionally address waste and 
carbon footprints in a way that enriches, 
rather than threatens, core businesses and 
surrounding communities. Even if we only 
start with the universal and unbranded, 
we’ll have plenty of work on materials 
worth saving.
 
There is a groundswell of colleagues, 
clients and contractors wanting to do 
more. In conjunction with salvage experts, 
several civic governments are organizing 
policies to codify deconstruction practices 
and foster reuse markets. These policies 
support their carbon and waste reduction 
goals in long-term climate action plans 
that affect us all .
 
As the industry collectively considers 
these concepts, it is essential to realize 
how each of these priorities facilitates 
and influences each other so that we do 
not lose sight of what these terms mean 
in real-life outcomes. Most people don’t 
want to cause pollution in the air or the 
ground. As some of us investigate carbon 
emissions, others can track the materials 
themselves. Rolling into 2020 is a vast 
ecosystem of people ready to mobilize. 
The best thing about dealing with the phy-
sical is seeing what we can achieve.

RIGHT: REI DC
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LEFT: Johns Hopkins University 
Mt. Washington Data Center

SUSTAINABLE 
DATA CENTRES

The short answer is yes. 
More and more, this is becoming an industry-ac-
cepted solution to reducing electricity usage. 
By increasing temperature and relaxing humi-
dity ranges, you can reduce your data center’s 
mechanical cooling energy consumption.

Historically, data centers have exercised strict 
controls over their operating temperature and 
humidity, typically within a temperature range 
of 68oF to 72oF (20oC to 22oC) in combination 
with a humidity range of 40% to 55% RH. This 
resulted in needlessly wasted energy due to the 
increased cooling requirements. In the past, the 
impacts of extending the environmental opera-
tion parameters on information technology (IT) 
equipment had not been thoroughly studied or 
understood. Thanks to research by companies 
like Facebook, Intel, and The Green Grid coupled 
with newly published ASHRAE data, the effects 
of higher operating parameters on IT equipment 
reliability and service availability have been de-
termined not to be as detrimental as previously 
thought.

New ASHRAE data suggests that vendors of 
class A3 devices can support operational tem-
peratures up to 104oF (40oC). Even with the im-
provements in IT equipment efficiency, allowing 
them to operate at higher temperatures does 
increase their failure rate, but as it turns out, 
not significantly. This assumes that the increa-
ses are within ASHRAE’s recommended and 
acceptable guidelines. 

Of course, considering other factors should 
happen when operating a data center at higher 
temperatures. These include the health and 
safety of operations personnel, PUE irregu-
larities associated with server fan power, and 
airflow optimization. Assuming an average 
server replacement cycle of three to five years, 
the increased failure rate due to the impacts 
of higher temperature and humidity may be a 
moot point, as replacement typically occurs 
before failure. 

BY. JEFF GYZEN

Is expanding the environmental operating 
parameters (temperature and humidity) of 
data centers a viable solution to reducing 
energy consumption?
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REFLEC T IONS  IN 
PAS S I V E  HOUS ING :
EL  D ISPOS I T I VO

In 1995, the Official College of Architects of the 
Canary Islands, in conjunction with the Internatio-
nal Union of Architects, launched an international 
competition for the construction of 25 bioclimatic 
houses to be built in Tenerife, Spain, as a part of 
the Technological Institute of Renewable Energies 
(ITER) dedicated to energy research and sustainable 
design concept research. Construction was com-
pleted on 24 of these houses in 2010, including “El 
Dispositivo.”

El Dispositivo is a single-family, award-winning 
home that, along with the other 23, are all a part of 
ITER’s “Living Lab,” where they are not only studied 
but rented for guests seeking “vacations outside the 
tourist circuits.”

Due to a lack of sustainability guidelines at the 
time of design in 1995, we proposed our own set of 
guidelines to achieve bioclimatic and sustainable 
housing – chiefly, the integration of architecture 
and technology. The various aspects of sustainable 
architecture were thermal comfort, energy efficien-
cy, available materials, construction processes, and 
water and environment.

This dwelling uses the material qualities of the ele-
ments of its natural environment to create a buil-
ding that’s a descendant of its territorial parents: 
the El Teide volcano and the Atlantic Ocean. From 

the onset, the concept of this house is a habitable 
device – comfortable and sustainable – acting as an 
interface between the climatic conditions and the 
geographical characteristic of the place while in-
formed by the intersection of technology, sustaina-
bility, and design. It rethinks the dialogue between 
architecture and environmental conditioning by pro-
posing a housing model that aims to be integral by 
combining early notions of sustainability and biocli-
matic conditioning technologies with architecture.

We designed the building to reduce energy con-
sumption and use renewable sources in the ITER. We 
relied on the Givoni bioclimatic psychometric chart, 
where outdoor conditions for the warmest and 
coolest months of the year – January and July – were 
used to determine potential passive cooling and 
heating strategies as “winter” and “summer” with 
day and night conditions for each case. 

The building’s design is flexible in handling the sun 
and wind to achieve comfortable daily and seasonal 
variations—a two-story house with an orientation 
determined by the wins and the views of the sea and 
sun. The upper floor is oriented on its central axis in 
the east-west direction, responding to the sun and 
sea views (south). The ground floor is then oriented 
at 45 degrees to the upper floor, responding to the 
prevailing northeast winds. A wind scoop crosses 
the two floors to receive and direct the wind with 
control throughout the house.

BY. PABLO LA ROCHE
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Passive strategies include:
The Solar Regulatory Systems (SRS) regulates 
solar radiation in the home. On the south façade, 
with the rooms on the upper floor, is complete 
floor-to-ceiling glazing, protected by an operable 
slat closure to avoid overheating in the summer 
and allows air to pass in a controlled manner. 

The Wind Regulatory System (SRE) modifies 
the conditions of the environment through heat 
transfer by the air and different thermal insula-
tion. The opaque envelope (vertical cladding and 
roof ) is insulated to avoid conduction heat gains 
in summer and losses in windows

Additionally, the water supply for the entire ITER 
complex (bioclimatic houses and offices inclu-
ded) comes from seawater. A desalination plant 
owned by the ITER produces drinking water.  

After the initial proposal, the goal is to analyze 
the building’s bioclimatic behavior, connection 
with thermal comfort, adaption to the climate, 
and energy efficiency to determine if the building 
is performing as intended. To do this, we created 
a house monitoring system that conforms to the 
“Bioclimatic Laboratory, “made up of different 
components and interconnected elements. In El 
Dispositivo, sensors measured the temperatu-
re, relative humidity, surface temperature, and 
airflow meter. We also included an anemometer 
for the wind scoop that runs through the house. 

Ultimately, during more than 90% of the hours 
in the year, this building is in an ideal comfort 
zone without any mechanical heating or cooling 
systems. Thus, it is possible to achieve thermal 
comfort indoors with passive bioclimatic me-
asures such as better ventilation and sun pro-
tection in August and September, the Islands’ 
hottest months. In the month that the house was 
rented and lived in the most, July, we achieved 
the highest renewable energy production of the 
year. The total energy balance was positive, with 
more energy generated on site than used by the 
building.

This building, designed more 
than 25 years ago and built 
more than 15 years ago, 
complies with the current 
requirement of the European 
energy ef f iciency directives 
and specif ically within the 
regulations of the Technical 
Building Code (below 58.1%), 
the benchmark for nearly 
zero consumption energy 
buildings.
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