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Communities

Surpassing the rhetoric of the ‘green’ notion of
sustaina-ble design, an ecological approach is needed
to respond to the environmental crisis and the
effects of climate change on contemporary society.
Therefore, this research by design investigates how
to develop energy and water self-sufficient
community housing for affordable solutions,
evolving the tradi-tional bioclimatic design principles
and integrating ad-vanced methods in architecture. At
the same time, the design driven research investigates
the experimentation methodology through digital
tools to define the design project. The results will be
an information-based design process of an innovative
dwelling approach and a design housing project.

Addressing the emergencies

As recently reported in the European Green Deal
project, sustainable buildings in European countries will
drive to achieve decarbonisation and define a clean
energy sys-tem. The energy consumption is mainly
from buildings, considering buildings make one-third
of EU emissions. “But only 1% of buildings undergo
energy-efficient reno-vation every year, so effective
action is crucial to making Europe climate-neutral (net
zero emissions) by 2050. Cur-rently, roughly 75% of
buildings in the EU are not energy efficient, yet 85-95%
of today’s buildings will still be in use in 2050." as
reported by the European Commission. Therefore, it
has been singled out in the EU Green Deal as an
essential point to drive energy efficiency in the sec-tor
and obtain results. “With nearly 34 million Europeans
unable to afford to heat their homes properly,
renovation also tackles energy poverty. It can address
the health and well-being of vulnerable people while
reducing their energy bills”, as outlined in the
Commission recommen-dation on energy poverty
(Renovation Wave, European Commission 2020).

The housing system should be reconsidered in the era
of climate change and energy crisis. The sustainable
solu-tions adopted in research are insufficient and
need a more radical approach. Academic research
should lead the way for further practice years. Jeremy
Till, in The Ar-chitectural Review article, investigates
the architectural approach to climate change through
the magazine ar-chive, quoting some provocative
sustainable architec-ture examples:

“These examples are indicative of an attitude in
archi-tectural culture which, in prioritising other values,
at the best addresses climate change in a very partial
manner, and at worst ignores the consequences of
breakdown”.

The research should address the emergencies starting
from our home. In fact, residential buildings are one of
the largest segments of the construction buildings in our
cities.

Housing and self-sufficiency

The research is based on an analysis of energy and wa-
ter self-sufficiency built case studies. On the one hand,
there are relevant case study solutions for single units
from the 70’ to the contemporary age. One example of
a contemporary project is the Rambla climate house
by Andres Jaques and Miguel Mesa de Castillo. The au-
thors designed a climatic device and an ecologic system
to recycle water and improve climatic conditions in and
around the house beyond more usual conventional bio-
climatic solutions. On the other hand, the investigation
of collective housing projects is more challenging: there
is a small number of case studies in the literature review,
and it is not easy to evaluate the most recent built con-
struction cases. A gap in research and practice refers
mainly to self-sufficiency in collective housing projects.
One symbolic example is BedZED from 2002, a pioneer
housing community project designed by ZedFactory
with Bill Duster’s lead. From the beginning, the project
was described as a new manifesto of sustainable hous-
ing; after twenty years, the utopian approach looks with
some unsuccessful results.

Research by design / Design
Driven Research methodology

The research aims to develop a design-based method-
ology within an evolutionary approach to develop new
collective housing buildings project. With this premise,
the research starts from case studies analysis to list the
main criteria to adopt or to be improved and then con-
siders dwelling buildings as living infrastructures, open
systems able to evolve and expand over space and time
according to climate change dynamics and social needs.
The methodology starts from the context with climate,
environmental and social data to set the design process
from the beginning, using digital tools to process the
data and inform the design project:

Could the digital tool be a merging driver for bioclimatic
approach and adapt the energy and water system based
on self-sufficiency? Could the research by design use
digital or parametric tools as an experimentation tool to
speculate and evaluate possible solutions?

The design-driven research methodology takes inspira-
tion from Prof. Peter Trummer’s research conducted as
the head of the Associative Design Program at the Ber-
lage Institute in Rotterdam. Mainly, the research is ap-
plied on a neighbourhood scale, but over the years, the
investigation has been conducted on different scales, ar-
riving at the facade components using associative com-
putational techniques. Peter Trummer explains that “the
information, elaborated constraints, can be instituted
within a computational process as a strategy for defining
the whole of a functioning system” and create a “mor-



environmental performances

I
energy B = |
self-sufficiency T

QUL

2y,

e.co-housing water

self-sufficiency

o
T

/

zero emissions

/N /N

phogenetic process from which a form emerges”.

With this premise and the inspiration from the above
experience, the research investigates a comparative ap-
proach based on two different European climatic scenar-
ios to test the design methodology and to develop spe-
cific design-driven research in different environmental
conditions. Improving the environmental performances
is an opportunity to explore possible spatial expansions
and programmatic hybridisation towards “e.co commu-
nities” in the post-pandemic era. The two selected lo-
cations are London and Milan; the two climates lightly
diverge (Cfa and Cfb, K&ppen climate classification). En-
vironmental simulations and social mapping of digital
tools will inform the design project towards customised
solutions.

This approach will formulate innovative ideas for energy-
and water-positive communities that will share several
environmental and social facilities at the cluster scale. At
the same time, the proposal wants to cover the gap in the
theoretical contribution, sharing the methodology and
the approach. The result of such a research-by-design
approach will be an architectural design process for new
performative building housing an “e.co-housing” within
an outcome of a design project.

Key words: energy sufficient housing, water sufficient
housing, climate sensitive design, collective housing
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A short reflection on the importance and role of EXPERI-
MENTATION in the research project

My personal research agenda has developed a series of re-
search and teaching experiences of experimenting through
built life projects as community-oriented projects in the last
ten years. These academic and unacademic experiences
challenged me to test the methodology and the experimen-
tal idea in many different contexts, from Europe to Africa,
and in multidisciplinary teams and desperate scenarios. The
realized life projects had different scales, timing, typology,
materials and different kinds of communities: mobile kitch-
en in Barcelona, Spain; small house in Douala, Cameroon;
benches in Matera, Italy and Douala, Cameroon; open-air
gym in Milan, Italy; and so on. Some of the experiences are
reported in papers or publications. However, continuing to
use the same approach to address the research with the fol-
lowing questions: How is the experimentation methodology
applied useful to achieve the outcome and the research? Is
the experimentation process the central part of the research?
To transform the concept of experimenting in a more virtual
way , the PhD research is focused on transforming the more
physical prototyping experimentation in a more digital way
using digital tools. The investigation aims to understand
how digital could help the experimentation methodology
and the design process. The precedent was a research that
I was involved in the University of Westminster, Architec-
ture and Cities, in London. The African Off-grid Housing
research project was financed by GCRF (Global Challenges
Research Fund - UK). During the pandemic, it was impos-
sible to prototype the project in Africa, so we designed a fab-
rication protocol to share with our local partners in Africa.





