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1- FOREWORD

Building Urban Intelligent Living Design Solutions

Cities currently host more than half of the world population, which is
projected to increase up to 70% by 2050 (UN, 2014). Already, cities account for 70%
of global CO2 emissions (C40). With the expected population growth, cities would
hence be the source of an estimated 85% of global GHG emissions.

There is a growing recognition and awareness that nature can help to
provide viable solutions by using and deploying the properties of natural
ecosystems and the services that they provide in a smart and 'engineered' way (EC).
These living solutions provide sustainable, cost-effective, multi-purpose and flexible
alternatives for various objectives. Working with nature, rather than against it, can
further pave the way towards a more resource efficient, competitive and greener
economy. It can also help to create new jobs and economic growth, through the
manufacture and delivery of new products and services, which enhance the natural
capital rather than deplete it (EC).

With that in mind, the big question is, why are nature-based solutions not
used more to address the global urban challenges?

The main answer would be that there's a distinct skill and financing gap in
the biotechnology sector. While we currently have great researchers in
biotechnology, too often the commercialization and hence the implementation of
their discoveries stumble due to a lack of personal experience in entrepreneurship
and cooperation with industry leaders (Fritsch, 2010).

And even when most of those skills are present in a team attempting to
commercialize a technology, another obstacle rears its head: the lack of short-term
funding available to biotech start-ups and spinoffs (Swamidass, 2008). Recently, the
High-Level Group for the European Innovation Council published their first
recommendations which state that funding for disruptive, market-creating start-
ups with deep-tech solutions (like biotech) is severely fragmented and doesn't meet
the needs of the start-ups for developing the technology
(http://ec.europa.eu/research/eic/pdf/eic_recommendations_set-1_2017.pdf). = The
lack of funding can be attributed to multiple factors, chief amongst them being the
perceived risk and the huge capital expenditures necessary to develop sound
biotechnology solutions.

Building Urban Intelligent Living Design Solutions (BUILD Solutions) project
aims to set up transdisciplinary cooperation among universities and business,
engaging students, teachers and researchers and providing them with the
necessary entrepreneurial skills and connections to bring intelligent living solutions
to the market, by investigating biological systems, creating smart design
prototypes, business plans, plans for start-ups and working with accelerators.
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The project’'s objective is to develop an experimental transdisciplinary
educational system linking biology, intelligent design and business through several
kinds of activities, such as courses for students and trainers, symposiums,
development of educational resources, the set-up of an accelerator programme,
launching an international call for ideas and creating new networks.

The project is co-funded by the Erasmus+ Programme of the European
Union.

Living design solutions provide sustainable, cost-effective, multi-purpose and flexible alternatives for several
urban challenges.
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2 - BIO-TECH Intensive Programme Course, UL

The University of Lorraine (UL) conducted the second Intensive Course on
Bio-Tech titled “Build your scientific skills by providing expertise to the BUILD
Solutions start-ups” on 27 to 30 April 2021.

Due to the current pandemic situation, the event was held both online and
in person.

BIOTECH
INTENSIVE COURSE

“Build your scientific skills by providing expertise
to the BUILD Solutions start-ups”
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For 4 days, 20 UL Master students (enrolled in the Course “Science et Génie
de I'Environnement” of ENSAIA) received from our BUILDs' start-ups a series of 6
scientific formulations concerning their businesses in relation to the ecosystem
services that can be provided by Nature-Based Solutions. These 20 students were
asked to bring answers from a biotech perspective to the scientific questions
received (including a bibliographic, benchmarking, and innovation study), while
they were coached by representatives from each start-up and supervised by UL
tutors. BUILDS HEIs and business partners also gave support throughout the
Intensive Course.

The main learning objectives achieved from this Intensive Course are:

Sound biotech scientific development to each of the 6 technical requests;

A1

1Ny
UNIVERSITE W] N *Ih cry o GREENTECH
DE LORRAINE fundaci6Ersiliz econick -E FACILITATORS

for Urban Challenges

12ac:




—_— LX) Co-funded by the
.ﬁj | | D ( Erasmus+ Programme
of the European Union

o Teamwork strategies;
e Interaction with real socio-economic actors (start-ups);

o In-depth analysis of the scientific request with novel, groundbreaking, and
scientific sound solutions;

o Benchmark analysis;

o  Scientific investigation roadmap;

o Development of innovative solutions;

o Integration of the economical dimension;
o Communication of results.

2.2 About the Organisers
The UL Intensive Course Program was organized by both Gabrielle Michaudel

from Econick and Apolline Auclerc and Geoffroy Séré from the Université de

Lorraine, in the frame of the Science et Génie de 'Environnement specialization at
ENSAIA, UL.

2.3 Main Topics

The 6 BUILDs start-ups formulated the following six scientific requests to the
Intensive Course students:

SUBJECT 1

\
1]
|
|
§

AGROFORESTRY FOR AGROMINING

Requester Econick www.econick.fr

Request The integration of an agroforestry plot within our production
site in Chanteheux. We will present to the students the
objectives aimed at setting up such a system (creation of a
micro-climate, registering in the green framework, etc.), as
well as our imperatives (integration of hyper-accumulating
plants in the system for example).
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Contact Gabrielle MICHAUDEL gmichaudel@econick.fr

Teaching tutor Guillaume Echevarria (UL)

SUBJECT 2

INTEGRATION OF NBS
DURING URBAN PLANNING

TO LIMIT NATURAL RISKS

How to Prevent Soil Erosion

Requester Ersilia wwwe.ersilia.org

Request Integrate Solutions to prevent soil erosion and water flooding
during landscaping; additional request: mitigate water
pollution due to intensive cattle breeding

Contact Marite Guevara mguevara@ersilia.org

Teaching tutor Geoffroy Séré (UL)

SUBJECT 3

CARBON ASSESSMENT OF A

PILOT-SCALE APPLICATION
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Requester Epiclay https://epiclay.eu/
Request Carbon assessment of a pilot scale application of Epiclay in

Innsbrick; additional request: estimate water and nutrient
needs of the plants in real conditions.

Contact Mary-Eve Henrotte henrottemaryeve@gmail.com

Teaching tutor Geoffroy Séré (UL)

SUBJECT 4

GROWING MOSSES IN

VERTICAL OPTION IN INDOOR
ENVIRONMENTS AND
CAPABILITIES OF REMOVING
AIR POLLUTANTS

Requester aeroSQAIR https://aerosqgair.com/

Request Examine different propagation methods for moss and how
mosses can be attached to substrates in vertical position +
catalog and care guide of moss and plant species that can be
grown in indoor environments which have capabilities of
removing pollutants from the air.

Contact Patrick Niklas Frank p.frank@aerosgair.com

Teaching tutor Catherine Sirguey (UL)
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SUBJECT 5

FEED MEALWORMS AND
VALORISE THEIR FRASS

Requester WORM GENERATION www.wormgeneration.com

Request Definition of an adapted feed regime for mealworms, as a
complement to plastic + potential of valorisation of worm frass
that include microplastics.

Contact Vincent Heurtel vincent.heurtell@etu.univ-lorraine.fr

Teaching tutor Apolline Auclerc (UL)

SUBIJECT 6

OPTIMIZE THE DEVELOPMENT

OF BACTERIA DEDICATED TO
AIR PURIFICATION

Requester C:AIRE www.caire-solutions.com

Request How to best maintain a living system of bacteria for a certain
amount of time (e.g. living conditions, maintenance and other
requirements of like consideration of contamination of the
strain).
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Contact Jasmo Nickol team@caire-solutions.com

Teaching tutor Pierre Léglize (UL)

2.4 Methodology

The 20 selected UL students first received preliminary science courses within
their program of “Science et Génie de I'Environnement” at ENSAIA. Then, they were
immersed in this BUILDs Intensive Course in which they had to give response, from
a biology perspective, to the 6 challenge requests presented above.

The Intensive Course was run as follows.

After an initial presentation of the global training program of BUILDs to UL
students and an introduction of all the start-ups (which included a brief presentation
of the nature of their request) a Team Building exercise (Marshmallow Challenge -
https://www.marshmallowchallenge.com/) was organized for all the students in
order to divide them in 6 working-teams.

Once the 6 student teams were formed, each start-up organized a dedicated
meeting with their designated UL students’ team in order to discuss and give a deep
vision of their request. Then, each team worked autonomously under the mentoring
and supervision of their contact and tutor throughout the Intensive Course. They
conducted bibliographic searches, field excursions, and modelling approaches.

-

e
(\ ﬁ ] ‘A_\/l]
) i CITY MW s O GREENTECH

€ FAciLITATORS Qg i

\"‘\_‘,\ fundacidErsilia ECOHICk for Urban Challanges

UNIVERSITE
@ DE LORRAINE W



mailto:team@caire-solutions.com
https://www.marshmallowchallenge.com/

AUILDS

3-OUTPUTS

3.1 Programme

Co-funded by the
Erasmus+ Programme
of the European Union

DAY 1 (27 April 2021)

8:50h - 11:30h

Presentation of each start-up (10-15 min) + introduction of each
request (5 min) + Q/A (5 min)

8:50 - 9:00: Welcome and Introductory Talk
9:00 - 9:20: Econick

9:25 - 9:45: Ersilia

9: 50 -10:10: Epiclay

BREAK 10:10 -10:20

10:20 — 10:40: AeroSQAIR

10:45 - 11:05: Worm Generation

11:10 - 11:30: C:aire

13:30 - 14:30

Team building: ice breaker

14:45 -17:00

Tutored + autonomous works (start-ups + UL teaching tutors)

DAY 2 (28 April 2021)

09:00 -17:00 Tutored + autonomous works (start-ups + UL teaching tutors)

DAY 3 (29 April 2021)

09:00 -17:00 Tutored + autonomous work (start-ups + UL teaching tutors) +
potential interactions with WU & IAAC trainers

DAY 4 (30 April 2021)

09:00 -12:00 Tutored + autonomous work (start-ups + UL teaching tutors)
14:00 -17:30 Presentation of all teams (15 min) + Q/A (15 min) in front of jury
composed by trainers from UL, WU, IAAC, and business
partners of Econick, Plant-e, City Facilitators, GreenTech
Challenge and Ersilia
e 14:00-14:30: C:aire
e 14:30-15:00: Worm Generation
e 15:00 -15:30: AeroSQAIR
e BREAK15:30 -15:45
e 15:45 -16:15: Epiclay
e 16:15-16:45: Ersilia
e 16:45-17:15: Econick
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3.2. Main results

SUBJECT 1

AGROFORESTRY FOR AGROMINING

Requester | Econick www.econick.fr

Solution The Econick Team created the design for the Integration of an
advised agroforestry plot within the hyper-accumulator plant production
site in Chanteheux. After an initial visit of the site, they conducted
a deep bibliographic research on the endemic plants of the region
that could be adapted to the local situation. Then they design a
layout of species that could be cultivated (Figure 1) and define a
schedule and a draft budget.

H
Define the areas available for the
herbaceous layer and the vegetation cover Permaculturs: agronomic
association of spinach and
carrots

Permaculture: Vegetable rose

garden with reuse of the soil
extracted from the pond to
make the asparaqus beds

Wild garlic
Spinach Hyper
Carrot accumulative

Radish plants sheltered

; from the sun
Arti e
Sedum Aspars'gﬂlé 0 Arabidopsis under trees
Ciboulette
Sedum

Alyssum
Noccaea
Centaurea

Noccaea,

Passageway Strawberrry tree

Figure 1. Layout design of the edible forest

SUBIJECT 2

INTEGRATION OF NBS DURING URBAN PLANNING TO LIMIT
NATURAL RISKS

Requester Ersilia www.ersilia.org
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Solution advised | The Ersilia Team created a catalog of Nature Based Solutions
to mitigate erosion and floods for a city in the Mediterranean
region: San Miquel de Balenya. After defining the origins of
these issues by focusing on soil covers, topography and land
uses, they conducted a bibliographic research on the existing
solutions. Then, they design the catalog in order to be adapted
to stakeholders and the general public. All the solutions were
detailed and rated as a function of their efficiency regarding
the various issues (Figure 2).

“For straw mulch rates between
0,6 and 9 tons/ha, the soil loss
is reduced of 68 to 95%”

Principle:
Mulching is an agronomic practice which
. . . consists of covering the soil surface by
Efﬁciency leaving a mulch on it. It is used for soil and

water conservation, and also to favour

against Erosion plant growth. The term “mulch” can refer

to any material other than soil or living
. . vegetation, with the function of a

permanent or semi-permanent protective
cover over the soil surface.

Efficiency
against Floods

Has a beneficial effect on: average
. sediment concentration, soil loss and/or
erosion rate, runoff volume and height,

AeSthetic and runoff coefficient

Implementation

. . . - vegetative residues (wood chips,

X straw, crop residue, grass clipping)
Maintenance - mineral materials (gravel, crushed

. stones, expanded clay balls)

Figure 2. Extract from the catalog introducing mulching technique
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SUBJECT 3

CARBON ASSESSMENT OF A PILOT-SCALE APPLICATION

Requester Epiclay https://epiclay.eu/
Solution The Epiclay Team was initially asked to conduct a carbon
advised assessment in order to control the environmental impacts of an

Epiclay pilot-scale application in Innsbrick. After bibliographic
search on similar products, the team decided to go further by
conducting a life cycle analysis with the Simapro software. They
started by designing a full System analysis diagram to explore all
the potential flows of energy and material (Figure 3). Then, they
estimated the carbon footprint allocated to goods
transportation and evaluated the environmental impacts of the
major steps of Epiclay tiles manufacturing and implementation.

Input flows

Output flows
Raw materials
- Plaster (1,5kg) ]
- Polyurethane Foam
- Vaseline or wax * Exploitation :
ploitation :
- Clay (30kg) - Natural Resources
- Seeds/plants/moss - Energy Resources
- Steel support
‘ Emissions :
Heat - Water
- Soil
Fuels - Air
Electricity
Water System Functional Unit: 1m

Figure 3. System Analysis Diagram of Epiclay tiles

SUBIJECT 4

GROWING MOSSES IN VERTICAL OPTION IN INDOOR

ENVIRONMENTS AND CAPABILITIES OF REMOVING AIR
POLLUTANTS

Requester aeroSQAIR https://aerosqair.com/
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The AeroSQAIR Team examined the different propagation
methods for mosses and created a catalog and care guide of

moss and plant species that can be grown in

indoor

environments which have the capacity to remove pollutants

| S ——
R — =

Terrarium tank

&

Xaxim pannel

Peat block

Hygrolon tissue

Epiweb panel

MATERIAL

A terrarium tank: a good size would be 40x40x60 cm,
the size of the tank does not really impact the moss
growth. Nevertheless, in an under sized tank it could be
complicated to install all the necessary material précised
below.

Substrate panel: to be able to grow moss you need a
substrate. Several are available in the market:

o Hygrolon
o Epiweb
EFIWEBR HYGROLON
Material Description PET PET
Waterkeeping ability 78% of it's own weight 285 %
pH 7, neutral 7, neutral
weight 1,04 kg/mn2 318 gfmn2
o Peat
o Xaxim

The fours substate can work but they are quite different:
Hygrolon is a synthetic tissue made with PET. It is quite
thin but can absorb a lot of water (to 230% of its weight).
Epiweb panel are thicker, but they retain less water (only
73 %) therefore it needs more watering. Nevertheless, its
structure could be more adapted to spread the mosses
(the fibre and the panel are thicker).

The advantage of synthetic substrate is that they are quite
inert, they don't change with the time or exchange
molecules with the environment, they only fulfil their
physical support role.

Peat and Xaxim are two natural substrate that can be
used to grow mosses in term of structure they are very
convenient (water holding etc...). They can both be a little
bit more expensive than their artificial substitute; they will
also need more maintenance as with the time they could
decompose. Also, peat is a very acid substate (pH =4,5)
which could be incompatible with some mosses.

You can look this video which explain how to use peat to
create vertical panels:

https:/iwww youtube comiwatch?v=8sublvFwShQ_

Light: if the moss will grow indoor it could be a good idea
to light them. For the size of the tank described above 2
light bulbs of 24W could be perfect. In the case of a
bigger tank more light bulbs could be needed. Tubular
light bulbs are better because they spread a little bit more
the light.

To get a better enlightenment you should put your bulbs
in front of your moss and not above.

from the air. The students notably listed all the substrates that
could be considered as well as their pros and cons (Figure 4).
They also listed 11 moss species and 6 plant species that were
recognized to be efficient for pollutants removal.

Figure 4. Extract from the catalog introducing materials and substrates to
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SUBJECT 5

FEED MEALWORMS AND VALORISE THEIR FRASS

Requester WORM GENERATION www.wormgeneration.com

Solution advised | The Worm Generation Team dedicated its work to the
identification of biomass that could be used to feed the
worms, as an addition to styrofoam. They started with a
literature review of mealworms physiology. Then, they

suggested various alternatives of recipes based on local
products (Figure 5).

Co-funded by the
Beeryeast zumm;» ngmmu "
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Protein & B vitamin e

Soy protein Carrots
Results

1) Explanatory scheme \

: Humidity

A

Polystyrene

' Q@

Wheat bran
Starch 7

Figure 5. Review of potential biomass to be used to feed mealworms
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SUBIJECT 6

OPTIMIZE THE DEVELOPMENT OF BACTERIA DEDICATED TO
AIR PURIFICATION

Requester C:AIRE www.caire-solutions.com

Solution advised | The C:aire Team answered to the following question: “How to
keep bacteria alive for a period of 2-3 months without
supervision and without constant supply of formaldehyde?".
Based on a bibliographic research, they formulate various
propositions to improve the process-based of the C:aire
solutions: addition of dust filter, combination of a filter and a
retention bin, alternative use of microorganisms substrates
(compost), identification of adequate bacteria and fungi
species.

Macro particules filters

@ ©: Filters

S e e e mes mem e |

Figure 6. Scheme of additional filters to enhance the C:aire process

s Anh
Ittt UNIVERSITE w / @ ary L)
Iaa'e St DE LORRAINE % fundacieCrsiia  {econick ‘I@ Plant-e raciurators O e

Spark of nature for Urban Challenges


http://www.caire-solutions.com/

unversire  \AL/
@ DE LORRAINE

fundaciot

econick

UL students
during the
Marshmallow

Challenge




e Co-funded by the
!_/.:QU |LD S Erasmus+ Programme
e of the European Union

4 - CONCLUSIONS AND RECOMMENDATIONS

The UL Intensive Program “Build your scientific skills by providing expertise
to the BUILD Solutions start-ups” was considered as a true success by all
stakeholders.

Students not only strongly appreciated to be in contact with active start-ups
connected to the business world, but also discovered their true potential by
conducting scientific investigation to meet the start-ups requests. Their overall
learning experience was surveyed as excellent to good.

Start-ups acknowledged the expertise and know-how of the students that
led to scientific and technical developments of their business.

Lastly, UL teachers sincerely enjoyed that experience as they had the
opportunity to work together with the students on hot scientific topics that required
their specific scientific expertise.

IAAC Valldaura Labs: taking nature as an inspiration for the design of responsive buildings and

resilient urban spaces!

-

dd
/(_\‘; ﬁll‘ <ty ,\-“\;1’] GREENTECH
5= fundacieersiia (eConick "€ racuators Y T

for Urban Challenges

it UNIVERSITE vuf
J2ac @ DE LORRAINE

of Catalonia



Building Urban Intelligent Living Design Solutions, 2018-2021
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