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Introduction to GLOCULL

Challenges in food, water and energy systems are locally and globally connected. For local actors,
including cities, it is difficult to anticipate whether sdans to one issue in the FWexus are
sustainable across food, water and energy systems, both at the local and the global scale. The
GLOCULL project therefore aims to develop an Urban Living Lab approach for innovations in the FWE
nexus that are locallyral globally sustainable. To support future implementation of this approach,
guidelines and a participatory assessment tool kit will be developed througineedion in seven
Urban Living Labs (see figure below), based on an integrated assessment-gioloabinteractions

in the FWE nexus and transdisciplinary actiesearch in the local Living Labs.
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What are Living Labs?

Since 2011 we see rapidly increasingly numbers of peer reviewed publsationi K
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entail, why is it usefiufor sustainability issues and how does it differ from concepts we already knew

about and adopted before 201849though the angle taken towards, and the definition given to, Living
I.
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both as a methodology and as a space for user participation in innovation pracessed OK2f £ S
2017, pp. 10).

Without gong too much in detailt can be said that many of the characterizing elements of living labs
can also be recognized in other concepts and constellaoich as participationtransdisciplinary
research, sustainability science and joint knowledge prodactiowever, the integration of these
elements into one methodology or space for user participation (i.e. into a living lab) is rather unique.

Elements coming together in Living Laban be classified under the specificalsof the labs, the
approachesadopted in these labs, and the way in which the labsaganized and managedVith

regards to thegoals we see that knowledge integration and-creation of knowledge and solutions

can be portrayed as gasihthemselve® ¢ KSa S ¢ 2 y Q1 bubtle partiigant@kyfidwand3 2 | £ & =
acknowledge knowledge integration to be an important goal of the livingHatther, both innovation

and learning are specified and directed rather than emerging as side effects.

On the adoptedapproach we can say thaliving labs have an experimental character. In the most
extreme form, both the process and the content (outcome) are open at the start of the project and
are shapedin codesign with different lab participantslhis means there are no puetermined
results aml living labs are largely open for unexpected discoveries. Furthermore, living labs aim to
enhance ties between institutions that use and create knowledge.

Goal and approach also have consequences for the way in which Living labsyanezed and
managed We see that universities (i.e. researchers) have an important role in organizing and setting
up the constellation of the lab. Next to researchers we see the involvement of public actors, private
actors and the foreseen users of innovations that theitabnds to cedesign. These actors together
share ownership on the (ecreated) process and meetings are usually-sedbinized (i.e. facilitation

is mostly arranged internally). The living lab is furthermore strongly embedded in a specific
geographical gea (e.g. a city or a neighborhood). Participant selection is therefore mainly based on
location/ geography rather than knowledge input or values.

In GLOCULL, we approach the living lab asctimstellationthat brings people together with the
specific aims, approaches and management styles as explained above. In a living lab, one or more
experiments can be defined, designed and tested. A crucial element comprises the question how and
to what extent the expament contributes to the foreseen/ desired innovation.

This report

In this report we describe the seven living labs of our GLOCULL project. We start with a general
introduction of each living lab and the experiment(s) lying at the hearts of the latbsrwards we

apply the evaluative scheme that we have developed in the GLOCULL project to each living lab. The
evaluative scheme comprises of constructs (i.e. questions) that will be answered for the seven Living
Labs. More information on the evaluativehsme and a manual on how to use the scheme, can be
found atour GLOCULL website, or by contacting one of the contact persons referred to bHalew.
information in this report provides the state of the art knowledge on the living labs according to the
situation in November 2019. When Living Labs evolve through time, the answers to the constructs/
guestions in the evaluative scheme may change as well.
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Brazilian Living Lalbao Paulo

Introduction

S&o Paulo has initiated a series of actions motivateitislyocal Agenda 21 and, more recently, by its
Master Plan. These initiatives include improvements of urban green infrastructure (urban parks and
gardens, vertical gardens, urban food production) that provide and protect ecosystem services and
help the ciy to deal with increased temperature, extreme climate events, food security and water
scarcity, by reducing soil sealing, mitigating heat island effect, enhancing water storage capacity in
urban watersheds, and enabling local food production. Of particiitarest is the integrated
approach of the local government to the Billings Reservoir watershed, which is important for water
supply to the Sao Paulo region, energy production by Henry Border Hydropower and tourism. The
approach includes: increasing loaalstainable agricultural production to protect the landscape,
promotion of local social and economic development, and maintenance of a system of green areas to
protect the Atlantic Rainforests and avoid urban sprawl. It is expected that these initidiliesr
multiple economic, social and environmentateclSy SFAGa® Ly (KA&a aSyasSs (GKS
(Projeto Ligue os Pontos), of the City of S&o Paulo in partnership with the Bloomberg Foundation,
seeks to carry out these actions in the soutime of the city through three main fronts:

1. Knowledge, making a census of the farmers who produce food in that region

2. Technical assistance to farmers to promote the transition to organic agriculture and improve
traditional techniques; and

3. Production chain, assisting and seeking alternatives for better logistics between food
production and distribution.
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The Urban Living Lab of Sdo Paulo works with the perspective of contributing to these actions from a
water-energyfood nexusperspective bringing together several actors from science and the public
sector (e.g. representatives of the urban development secretariat), the green secretariat of the house
of ecological agriculture of Parelheiros (district in the south zone of Sdo Paulo), apdariatives

2F (GKS SYy@ANRBYYSyGlft LINRGSOGA2Y INBlLa Ay (GKS a2z
others. The activities are being carried out through participation in meetings of the main municipal
and local councils, with interactive workslspscientific/technical meetings and field work in the
study area. Furthermore, another objective of the Urban Living Lab is the development of
sustainability indicators through a participatory approach in order to validate the sustainability
(through thelens of the watefenergyfood nexus) of municipal actions in the rural area, with a
particular focus on the activities that support local agriculture.

Setting

Environmental

The area can be characterized by ighhconcentration of water sourceend emnant of Atlantic
Forest, flora and faunarhe question is whether this g@mpatide with agriculture activities There
are 2 environmental protection aregsand water reservoirs for water supply and energy generation.
There is no data about soil quality &ietmoment, however it is expected to have information on the
subject throughout the projectAs regardo climate, thereis evidence of increasing dry periods in the
S&o Paulo aredVater quality and soil contamination are issues that is always of grqairtance in
the area.

Social/Cultural

Socieeconomic data show great diversity between different areas in Sao Paulo. Statistical indicators
are available, including information on:
0 Socioeconomic (household income per capiteerageancome of womarresponsible
for the household; % of households with per capita household income up to 1/2 MW,
% of households with per capita household income up to 1/4 MW, % of literate people
responsible for the household).
o Demographic (% of people responsible for tleeigehold that are from 10 to 29 years
old; % of women responsible for the household that are from 10 to 29 years old;
average age of the people responsible for the household; % of childseye@rs old.

Data show an aging population, particularly among trmers of the regionChanges in value along
the agroecology transitions. Federal government is not promoting environmental protection. How
does this affect the situation at the local level? How does it generate conflicts, if it does?

Financial/Economic

There is a ational economic crisiseading tocuts to pro smaikcale agriculture funds, shagesin
municipal budgets, cutis academic research activitie&griculture, tourism and services are the main
economic activities in the considered context.
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Technical/Infrastructure

Water and energy distribution are managed by private or priyaiblic companiedn general, there

is nsufficient access to water supply netwerland msufficient sewage collection and treatment
infrastructure. There are nconsistent electricenergy supplies andoad conditions make private
transportation difficult public transportation is not adequat&here is also aistorical problem with
irregular occupation of land partially due to insufficient housing stock andusgéan of the housing
market. The area is considered of great relevance to maintain and improve the green infrastructure
of the municipality.

Legal/Political

A number of local, state and federal polic@swater, agriculture, urban planningnd energyapply

to the area There is atsong sectoalization of public institutionsn which theS&o Paulo Strategic

Master Plan is a local effort to integrate sectoral public polidiestional political crisis drives policies

against the environmentihich seens to be thedominant ideologynow). Besides, it is difficult to take

actions at the local level, since the regulations on energy and water are largely decided at higher
governmentalevels.There are opportunities for public participation in the decisioaking process

(e.g. councils of the environmental protections areas), however this does not always result into actual
participation of the population (for different reasonsljhere arealso several NGOs acting on the

territory on different issues (enviranent protection, sustainable tourism, agriculture, cultural
FOGABAGASEAY SRdzOF GA2ys ASYRSNI AyOfdzaAizys SGOX0®

Organizational/Capacity

There are many organization involved in the region{ dzo LINS FSOG dzNBaé¢ > FI N¥YSNH
technical support to farmergrogramme, Casa da Agricultura Ecologica (House of Ecologic Agriculture

- CAE), Tourism Support programme, Support for Young Entrepreneurs, Support for developing local

food value chain and marketing activities.

General Profile

Location and Scope

ThelLiving lab is located in theity of Sdo Paulo, with a specific focus (due to the activities currently
occurring and the physical characteristics of the area) to the rural area in the South Region of the city.
The urban living laloes not haven establisheghysical location, however meetings often take place

in the city-hall offices.

Purpose

Identifying problems and designing solutions with the objective of supporting public action in the area
of sustainability (including a WEF nexussperctive as innovate element), andhe development of
sustainable indicatorso inform public policiesHowever, the definition of new objectives is an
ongoing process that will take place along the entire project.
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Activities

At the moment we are patrticipating and organig meetings to discuss and plan future activities.
There areExploratory field workgoing on and we organizedorkshops.

Timeframe

Until the end of the GLOCULL project. However, there is the intention to extend the timeframe
according to the developmentf other activities in the future.

Organizational Structure

Each(stakeholdergroup has anain representative in the ULLcademic actors are those that
mainly organize ULL activities;alemic actors and municipality actors are those that mainly
interact Who has esponsibility for outputs and ristaking is still under discussioA.cooperation
agreement has been signed by the university and the municipality to facilitate and formalize the
activities.

Participants

Public Health FaculpUSP

Engineeringchool of S&o Carle$JSP

Ligue os Pontos project team (Connect the ddt®P)

Casa da Agricultura Ecologica (House of Ecological AgricURINE)
Urban Development SecretariaMunicipality

Green and Environment Secretaridflunicipality

Environmetal Protected Area Boror€olonia

Environmental Protected Area Capiv&lonos

Other participants may join the ULL according to next acrtivities

Background and History

The ULL emerged because of the project GLOCULL and because of already existing iglationsh
between specific actors from the university and the municipality. Preliminary meetings were
organized to design the outline of the project since a very first stagers that took part to the first

steps of the ULL setting are not necessarilyistitblved in the project.

Inputs

Awareness

There is general consensus and awareness between the participants to the ULL that a change is
needed towards more sustainable practices. This is particularly true concerning best practices of
sustainable agricultre, a transition to agroecology, water source protection, avoiding illegal urban
occupation.The FWE concept was not known by the other participants of the ULL and it was brought
in by the academic partners.

10
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Commitment

Motivation might be differentper partner. Production of knowledge is the main motivation for the
participants of ULL. For example, the municipality is mainly interested in the development of
knowledge and information to support the definition of public policies and decisiaking.
Information and knowledge are intended as a fundamental factor to support change and
transformation.At the moment academic and municipality actors seem to show the higher level of
commitment, compared to others, in taking part to the ULL. This hopefufiitrahange and improve

in the future with a greater commitment from the other partners. In fact, improvements in this sense
are expected with the implementation of the experiment(s).

CapacitiesExpertise)

The participants of the ULL have a great varadtgkills, all important for the purpose of the lab in

different ways. We can count on the skills of experts in: geology, architecture, urban planning,
agronomy, engineering, geography, public policies, business and marketing, geographic information
systera® ¢KSNB FINB Ffaz2z LIS2LXS 6A0GK INBFG af20Ft 1Y
Paulo and in the experiment area for a long time.

Trust

There is a good level of trust and transparency betwtberactorstakingpartinthe ULL. Nevertheless
a2YS O2yaidNlrAyida 0O02YS FNRBY KAIKSNI LREtAGAO
NEflGA2YyAKALI Ay 2NRSNJ G2 a3dzZ NI yiSSé G NHzadi
for this reasonTrust between partners is built on the pdss gains for each participant. Exchange of
benefits and so on.

t

[N,

i
Iy R

Support

There is no specific funding for the ULL beyond the GLOCULL (via Fapesp) fund that is exclusively for
the university partnersThe nunicipality offes some kind of support in termsf@pace, information
accessibility, facilitation of contact with other acto®AE and LOP contribute viransportation and
networking, butparticipation is mainly based on voluntary work.

Process

Experimental procedure

It is not yet possible torswer as regards the experiment, as this still needs to be shapigd.means
procedures are rather open (at least at this moment).

Transformational Rationale / Methodology

The idea is that the coreation process of knowledge is in itself a better way Support
transformational changes, rather than rely on tdpwn solutions. The participation of different kind

of actors in the identification of problems, design of solution and production of knowledge better
guide the development of those changes thae aeally needed. This also legitimszihe ULL and
experiments activities.

11
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Transdisciplinarity

Transdisciplinarity was considerezince the first draft of the project. Municipality and university
partners were involved in the first developments of the projects: planning of the activities, recruiting
of Postdoc researchers, designing of main objectives and activilifeer interess from highedlevels
representatives of the public sector affect the relationship and the definition of objectives/activities.
During the first phases of the project there was a specific actor from the public sector more involved
than others and that moreontributed to the design of the project

Reflexivity and learning

Meetings and workshops that occur in the ULL and experiment are spaces for constant reflexivity and
learning. In these occasions, it is possible to discuss if adjustments are needed basbatas
working and what is nofThere isalsolittle space for failure. The participants are not keen to take risks
and the initiatives tend to aim at objectives that do not result in great losses if not achieved.

Openness and transparency

There are onstraints from the municipality partners in making available existing data and information.
This resulted in the necessity of formalizing the cooperation between university and municipality
(through the cooperation agreementthe limitation of working wih certain data oly at the
municipality offices and toeshape, to a certain degree, some of the activities treexperimenf) &
focus.Information, results and data produced in the ULL or experiment activities are meant to be
available to all and of egsaccess. However, this is still matter of discussion between the partners.

Outputs

Capacities

Efforts in building a ULL, creating a common knowledge of how a ULL is understood between different
actors, dealing with and understanding the mechanisms of the public administration, facing the needs
of different actors have contributed so far to increasg (from the side of the university) skills.

Knowledge

¢CKS LI NIOAOALI G2NEB | LIINBIF OK F2NJ RSOSt2LIAYy3I adzail
awareness and knowledge on sustainability problems and solutions.

Accountability and Commitment

Thereis the expectation that our activities with a participatory perspective (both at the ULL and
experiment level) will improve levels of commitment and accountability towards sustainable and
positive changes. However, this is not detectable at the curreaagest

Physical structures

Not applicablgyet)

12
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Social structures
Not applicable at the moment
Uptake (transfer and scaling)

Not applicable at the moment

Outcomes

Answers greatly depend on the results of the experiment and on the process to develop the
experiment. Furthermore, due to the specific feature of our experiment we expect to be able to
answer comprehensively only the last two topics. We consider our vagrkhe basis for the
development of future solutions that will answer to the other topics and criteria.

Socieecological integrity

Not applicable at the momengs the results of the experiment are still largely unknown.
Livelihood sufficiency and opptunity

Not applicable at the momengas the results of the experiment are still largely unknown.
Intra- and intergenerational equity

Not applicable at the momengs the results of the experiment are still largely unknown.
Resource maintenance arefficiency

Not applicable at the momengs the results of the experiment are still largely unknown.
Socieecological stewardship and democratic governance

Having applied a participatory approach both at the ULL and the experiment level might ensure the
involvement of a large variety of stakeholders (including those dealing with water, energy and food
sectors). Sustainable decisiomaking is certainly an objective; however, we do not know if it will be
achieved at the end of the project nor if it will begsible to measure it.

Precaution and adaptation

Both the final indicators themselves and the participatory process to develop them at the ULL level
have the potential to lead to acknowledging uncertainty, avoiding uncomprehended risks, creating
learningopportunities and preparing for surprises and change, however we do not know if it will be
achieved at the end of the project nor how to measure it.

13
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Austrian Living LabVienna

e
h/l;.lT“:..

Introduction

Urban and perurban agricultural areas serve multiple purposes: thewtribute to the urban food
supply by providing fresh vegetables; they can be visited by local residents for recreation; they provide
opportunities for educational activities for city dwellers to learn about food production; they are
increasingly used byon-farmers to produce their own food (urban gardening, cooperatives); and they
can be used for energy production with agphotovoltaics.

Agro-photovoltaics (Agrd’V) represents a rather new way of renewable energy production,
combining agricultural actities with energy production. Depending on the design and density of the
panels, and hence the shading of the ground, Agvbcan either reduce or increase agricultural
productivity. Urban Agré’V adds to the mulfiunctionality of urban and petirban agiculture at the
food-water-energy nexus.

There a significant need for research and innovative solutions to link agricultural activities with
renewable energy production. So far,@entral Europe only a few pilot projects on A§d exist,
mostly in ruralareas. As with many other renewable energy technology, there is a general consensus

15
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and acceptance at societal levelhowever, at the local level frequently conflicts arise. These
challenges call for the development of new forms of governance. A partigode@rnance challenge is
the multitude of competing claims and tragadfs between the various functions of urban agricultural
areas.

Description of the ULL: Up to now, hardly any Agxbhas been implemented around Vienna. As part

of the GLOCULL UrbanihiyLab experiment in Austria, a sresdhle temporary Agr®V facility has

been constructed in the Vienna suburb of Simmering. The aim of this experiment is to provide a real
world experience for the stakeholders as well as to generate data on enerdy giadl effects of the

PV panels on food production. Simmering is known for its numerous agricultural glasshouse areas,
including those of LGV, an association of fresh vegetable producers. LGV is the local project partner of
the Austrian ULL. Together witthe two gardeners, who agreed to be part of the A§ g experiment,

we are discussing the challenges of glasshouse production of tomatoes and cucumbers and thinking
of potential solutions to render production of vegetables more sustainable.-Ryris ongotential
solutions, which we are testing on site. LGV specializes in glasshouse production, so the PV panels
have been attached to the roofs of two greenhouses, in which tomatoes cucumbers are growing. The
gardeners' energy consumption is being consides@ad compared with the potential of producing
electricity using the PV panels installed on the greenhouse roofs. Moreover, plant growth, shading
and technical requirements are considered and measured. The measured parameters should give a
holistic overviev of the possible electrical energy production and consumption. In addition, the daily
vegetable harvest is weighed, which indicates a reduced or increased crop yield. One of the broader
aims of the ULL is to use the experiment as an eqtppint to discissing potentials of integrating
Agto-PV into the vision, policy and implementation of energy efficiency measures in Austria.
Moreover, due to the fact that costs of heating the greenhouses are more significant than those of
electricity for the gardenershe ULL partners are planning to engage in dialogue about potential
options for renewable sources of heat, as well as improving energy efficiency of the vegetable
production of the LGV gardeners.

Setting

Environmental

It is not possible to provide a wdbunded and detailed answer to this question at the current stage,
due to the fact that it requires thorough literature research. It will be provided at a later stage. The
Gardeners did mention that the availability linshine is more important that outside temperature

to the temperature inside the greenhouse, and also that the climate conditions (wind) influences to
which extent they need power for ventilation and watering the plants in the greenhouses.

Social/Cultural

Making renewable energy visible could have educational effects, so people will see where energy is
coming from. We need to place the energy with the landscape, and fill gaps in cooperation with other
uses, such as agriculture. Robert mentioned that "kimgvthat one receives energy from solar or from

the sun, makes one think about the ways of how or when one uses energy": if possible, you will use it
during the midday, but if you have a direct interaction with your house as a gardener you rethink the
schemes of when to use energy, if possible. The fact is that our main stakeholders are gardeners, they

16



GLCULL

URBAN LIVING LABS

know that their way of managing land is not always sustainable: Robert knows that it is strange that
he needs to use gas for heating the greenhouse; buth& current situation he has no other
opportunities (re Fernwarme); and we already know that PV panels cannot solve this issue, they
cannot provide enough energy; but this is also why we need to bring this into a larger context of energy
flows and couplig.

Financial/economic

It is a financial decision for the gardeners to explore the PV and also the heating source. It could be
partly coincided with the social impacts: it is better to consume the energy according to Austrian
society than bring it into thgrid, because it costs more to get energy than to sell it.... so we can also
think about whether or not the prices can eventually make it more attractive to be an "energy
gardener/farmer"”, because bringing energy into the grid does not bring much money.

Under the current PV subsidy (i.e. feidtariff) and electricity market circumstances (i.e. electricity
prices), the economic potential of the ULL would generally depend on climatic conditions and their
change over time, PV panel material and their &leity conversion efficiencies, purchasing,
installation and maintenance costs as well as opportunity costs, that arise from crop yield decreases
due to area occupation or shading by PV panels. The economic effects of this ULL generally strongly
depend orthe rate of electricity self€onsumption generated from the PV modules due to a fairly large
spread between feedh tariffs for PV and consumer electricity prices. Low consumer electricity prices,
which may be the case for certain gardeners could othenpi®vide an incentive to feed in the total
generated PV electricity. Additional factors to consider when assessing the economic impacts, is a
potentially reduced life expectancy of the PV installation due to increased panel degradation, when
operated in @& agricultural environment on the one hand and a potential decrease in crop yield due
to shadowing or area occupied by PV panels on the other hand. Most of these factors are highly site
specific, such that purely monetary economic outcomes of this ULLnotaye easily transferred to

other sites.

Technical/Infrastructure

We are dealing with placing PV panels on a greenhewse saw while planning a demonstration
object that it is difficult to place solar panels on top of greenhouses, and it is diffiquitice additional
infrastructure, which was usually done on normal rooftops, so in our case it is not as stable compared
to a single family house. Also, the density of the PV panels has to coincide with the plants: some plants
need a high amount of suglt throughout the year, and some need more shadow ( i.e. mushrooms,
etc. ), so there is a balance between how much energy and how much sunlight is needed.

Legal/Political

The city of Vienna has a strategy that open spaces and green spaces are hjgiianinfor
NEONBIGA2ysS a2 GKS& R2 y2d ¢lyld (G2 32 Ayd2 GKSaS
a political issue, because they do not have issues with placing building infrastructure in formerly green
spaces. You see that they say thahewable energy is important, but when it is visible in the
landscape it is a different case, because it affects people's everyday experience -pdiverdplants

are more controversial, but in case of largeale PV infrastructure it might become conteesial as

well... there may also be a legal or admin issue with potentially placing PV on open fields, which has

17
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to do with the special planninghere different types of land and land uses are defined and separated.
If it is agricultural land, you canh@roduce energy there, depending on the federal district of
Austria.... You can for this reason not apply for agroPV funding, because there is no aigrafy/
case a gardeners can get funds to place PV on houses, but not on the field.

Organizational/Capacity

LGV as an association and the GLOCULL demonstration project makes the other colleagues form this
association curious about the looks and works of agroB\y are interested in general; and the
experience of our gardeners mightfluirence the interest of other gardeners. We could also think
about setting it on a higher levele talked to the PV Austria representative, and they also want to
feature agroPV, they are a lobbying organization for PV and they can promote the reslifferent

groups. Before this was never a topic to place PV on greenheosd#gon farmhouses, so it is not in

mind across the gardeners' community that they could produce laogde energy on the
fields/greenhouses... there exist very small solutiangh as single PV panels, loading the battery to

use for the electric fence or for water pumps for drinking basins for livestock.

CGeneral Profile
Location and Scope

The living Lab is located in Simmering (11th district, seast of Vienna), which is andustriat
G2NJAYy3 RAAGNAOGZI oKSNB GKS 3IFNRSYSNBRQ Faaz2O0Al i
located, with a focus on greenhouse production. The geographic scope is focused on these
greenhouses, however, with a wider indirect scope of ity of Vienna, due to the question of

whether or not agroPV could be expanded in Vienatthough at the time being, the city of Vienna

does not see this as a priority.

We expect that based on the results of the experiment (if the photovoltaics aeethgrofitable for

the gardeners), that there will be a change on the level of the gardeners association (that more
gardeners will be willing to install photovoltaics on the roofs of their greenhouses, and they will do it
at a larger scale) or potentially with a wider scope, with respect to the greenhouse production in
Vienna.

Purpose

The purpose of the lab is to provide energy efficiency possibilities via agroPV for the sector of
greenhouse food production, which is highly enenggnsive- specificadly with a focus on an urban
production site. The following domains are involved in the experiment: transdisciplinary research,
agricultural engineering, sustainable economic development, landscape planning and development,
agronomy, agricultural policy

Theexact goal is to investigate potential energy efficiency of agroPV, by installing PV panels on the
rooftops of greenhouses. This would provide an additional source of electricity for the gardeners,
which would make them more independent from energy prevel Moreover, this will contribute to
further developing sustainable greenhouse production (because it is a more energy efficient system,
and it couples food and energy production), reaching climate goals for Austria; developing APV and
widening options dr PV in the city. Water is not as strong of a focus in our ULL, although we do
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consider measuring the use of and the role of water in the system, and potential changes thereof as a
result of our experiment.

Activities

Our experiment is independent, evehough we are trying to integrate it into the existing energy,
landscape planning and agricultural policy dialogues, and we are building on the previous experiences
we had in this field. The main activities include experimenting and outreach, as wetilgatfon of

public discourse.

Timeframe
The current time horizon is 3 years, the duration of the GLOCULL project2@P18
Organizational Structure

The Austrian project coordinator is BOKU, and as such it is the institution responsible for thesoutput
and experimentation. However, NIKKO PV is the industry partner of the ULL, and via this they have a
formal role and responsibility for the technical installations of the PV panels as well.

BOKU ILEN (Institue for Landscape Development, Recreatiomaserzation Planning) is the formal
and defacto leader and coordinator of the project. The coordination team is highly enthusiastic about
and committed to the participatory nature of the project, and not only the technical, but also the
wider social outcmes.

Participants
The main actors include:

1 The scientific team- BOKU (Institue for Landscape Development, Recreation and
Conservation, Institute for Agricultural Engineering, Institute for Sustainable Economic
Development)

NIKKO Photovoltaik (industpartner)

LGV Frischgemiise Wien (local greenhouse garddoeed expert)

Smart City Vienna

1 City of Vienna (MA20 Energieraumplanung).

= =4 =9

Background and History

The city of Vienna defined its energy goals for 2030, where PV plays a large role. At the same time
buildingbound PV is hard to implement, because of the legal situation, and the climate (or solar) goals
are not reachable without using the open spacedoergy production. Therefore, the idea of double
land-use (coupled energy and food productiergreating multiple benefits and to use limited space
within a dense, urban structurdead to the idea of implementing AgroPV.

Inputs
Awareness

The gardeners, who are participating in the ULL are aware of the need fevoddl changes not
only because they are struggling with the energy costs, but also because they have an awareness of
climate change, and that due to it they need tothéink their own way of using energy; But they
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acknowledge the lack of knowledge and certainty about how to make the changes, how to reduce
their environmental impact and produce "healthy" vegetables. The city of Vienna representatives are
also aware about the resl for changes, but they still do not have a clear strategy of how to promote
the changes, and how to implement SDGs.

The local stakeholders (the gardeners) think about FWE on a local-lexti respect to their
vegetable production, and their househaitdsts. The global level is quite abstract for them, although
they are aware about climate change. During our interaction it is necessary to always communicate
about the intentions of our ULL, because they are strongly focused on their greenhouse productio
during their daily life. They are open to transdisciplinary approaches and to informing the public and
involving their fellow gardeners from the association, if those are interested, however, the term "ULL"
is not familiar to them, and also they prefentrto spend a lot of time learning about the methods the
BOKU university partners are using. The two gardeners involved in the ULL acknowledge that there is
a need to take a little risk (with respect to testing PV on their greenhouses), and to expeviitient
innovative ideas, because they would like to be involved in the energy transformation; they like to
think of their production as a sustainable and closed loop system, and the mentioned the importance
of working together with different societal actorswards the same goal.

Commitment

The two gardeners expressed full commitmertiowever, they have a chance to step out of the
project, in case they feel uncomfortable with it. They agreed to provide access to the gsitgedthey

are willing to parttipate in interviews, workshops, meetings etc.; they don’t have to put extra effort
on a regular basis into their normal working routine, just on some occasions; they see the necessity of
the project, so they are willing to participate. The BOKU and NRK@re formal partners in the
project, and have formal commitments. The city of Vienna is curious about the project, but we are not
sure about the degree of their commitment, which might depend on the political environment and
public discourse.

BOKU withits 3 institutes are "leading" the project, but the photovoltaic company NHRKQ@Ilso has
a leading role (particularly with respect to the technical aspects) because of their expertise in planning,
installing and monitoring PV.

Capacities Expertisg

The relevant knowledge and skills needed to implement the ULL include: farming/horticultural
knowledge, energy use/challenges, market conditions, technical aspects of PV and agricultural
production. The participants involved in the ULL possess these skilknawledge. The knowledge

we aim to produce: systems knowledgenterrelations of food and energy, and other sectors,
understanding of the FWE system (technical, ecological, material system), transformations knowledge
- how to contribute to the empowermant of food producers, how to facilitate more efficient FEW
systems in the urban environment; Target knowledgeergy efficiency, sustainable production.

Trust

To one extent, the scientific team is committed to full transparency with respect taalhet actions,
data, ideas etc. However, some information provided by the gardeners constitutes sensitive
information and should stay within the project group and not be shared further. This is very important

20



GLCULL

URBAN LIVING LABS

in order to maintain a degree of trust amonggetproject participants, and in order not to pressure the
project partners; No decisions are made without the agreement of all partners and all project aspects
are discussed together at regular meetings

The gardeners have no financial risks and they doewetio care about legal issues, legal framework
etc. It is important for the project not to put extra responsibilities on the participants, in order not to
overstress them with additional tasks, which are not part of their work.

The needs and knowledge asHills of each group are equally considered and valued when making
decisions (equally); while BOKU takes responsibility for coordination, the power is equally distributed
among the partners. The BOKU team is conscientious of the potential limitationseragnand
constrains which might come up from the other partners.

The participants trust each other; however, there may be some scepticism among the gardeners about
the legal situation/city government/energy provider.

Support

The project is funded for 3ewrs, and it funds salaries of BOKU researchers and NIKKO PV, as well as
technical equipment costs, However, the technical equipment cannot stay beyond the project lifetime
due to the donor's requirements, and thus all construction has to be removed atthef the project

- or bought out by the participants, in case they wish to keep it. The gardeners are not paid for their
time from the project, neither is the city of Vienna. The conditions of the support are tied to the rules
of the funding programme

Process

Experimental procedure

There are technical setp requirements for the experiment to take place: setting up the PV panels on
the roofs of the greenhouses, and setting up all the measuring equipment needed to gather data.
Also, it is importantto establish/ceproduce an understanding of the FWE system in which the
experiment and ULL are operating. Following the technical installations and the system
understanding, the activities will include taking measurements and also public discussioed, &s w
participatory events aimed at understanding public perception about the agroPV installations. While
certain activities are planned and structured, the experiment is managed in a way to allow for
reflection, and also adaptation, in case new knowkedg unexpected processes require a change of
actions, and thus the partners are open to potential emergent outcomes.

In addition to the technical data analysis, economic modelling will be done, as well as qualitative
analysis of public perception. Moreewn systems analysis and scenario development methods will be
used.

The experiment connects food and energy production in terms of sectors (as well as city planning),
and in terms of geographical location it is linking rural with urban areas (city edge).

The experiment itself is focused on the local scale, however, it aims to initiate and contribute to
discussion about energy efficiency in greenhouse production and independent energy production
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within the agricultural sector (sustainable and local) notyomh the level of the city of Vienna, but
potentially beyond.

Transformational Rationale / Methodology:

The general approach involves visualization/implementation of AgroPV, and through this awareness
raising and public discourse on local energy productind use, coupled with food production.

Knowledge is careated via regular meetings and workshops among project participants, as well as
public events with broader participation by experts from related fields, as well the general public.
Mixed methods, which are based in disciplinary fields, but also transdisciplinary methods are/will be
used.

The project partners are envisioning a coupled f@pergy system as a way towards more efficient
and just energy and food production and use, and oyegxnent aims at testing a concrete approach
to this, and at raising public awareness about the need for a more sustainable and just FWE system.

Transdisciplinarity

The BOKU coordination team meets regularly in order to discuss and decide on the project
development. At the same time, BOKU colleagues are working closely with the gardeners and NIKKO
PV on technical project aspects, and during joint meetings and site visits we inform each other about
the progress and any questions, adaptations or decisiofetmade. Joint meetings with all project
participants take place regularly, and regular contact via the phone or email is maintained.

The experiment is complex and mtfticeted in scope, and thus it requires collaboration among the
different universitydepartments, the gardeners and the polimakers. The collaboration is fostered
through joint decisiormaking, regular meetings, and joint implementation of the different project
actions. Also, the son of one of the gardeners, who is a student in a kpstigardeners school, has
been involved as one of the researchers, and is basing his high school thesis on onelgiadt
aspect of the project but the measurements he makes and provides are uses further by the project
team and integrated in furtheresearch.

Interest of the actors are as follows: LGV Wi&nfind possibilities to work in a more energy efficient
way, to improve their marketing possibilities with respect to local/sustainable production, to become
more independent from the energyavider; NIKKEPV is interested to test a new kind of-pahels

and get data of efficiency; Urban Innovation Vienna is interested in identifying innovative projects and
solutions to reach 2030limate goals. BOKU partners are paid for their work as reBemsdn the
project, and they are interested in guoducing new knowledge in the various fields related to FWE
systems.

The involved gardeners can influence other fellow gardeners in their association, and can contribute
to the association opening up tagroPV production; they can also contribute with their example to
greater awareness of the public about agroPV. The project partners can call attention of various policy
actors for legal framework for renewables, energy efficiency, zoning for energy piaauc

Public perception is one of the central points of our experiment, due to the fact that it has been the
limiting factor to AgroPV in Austria. We will carry out interviews with actors about acceptance
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(challenges, possibilities) and what they feel perdly and what experiences they have with AgroPV,
moreover, public viewings, discussions and debates will be organized.

The experiment is integrated into the LGV (the community and association of gardeners), because it
is implemented directly on the greéouses of two of the gardeners. Moreover, the association
representative is informed about the experiment and participates in some of the meetings. Other
gardeners in the association are aware about the experiment and communicate with the involved
gardenes about it.

At the moment all actors have the same time frame in the project.
Reflexivity and learning

The researchers and practitioners are learning directly from the experiments and the data, and sharing
the data collected with the rest of the groups well as explaining and discussing together what it
means. After the first data is collected, more joint meetings will be organized in order to facilitate co
learning. Also more public events and discussions will be organized. Joint reflection arsdi@val

will also take place.

The experiment allows for emergent outcomes to a certain extent, but with the limit of the time,
funding, knowledge and political will.

There are time and financial constraints, which limit the tolerance for failure, howewadiow for
addressing challenges and technical difficulties.

Openness and transparency

The researchers and practitioners are learning directly from the experiments and the data, and sharing
the data collected with the rest of the group, as well as explaining and discussing together what it
means. After the first data is collected, more jaimeetings will be organized in order to facilitate-co
learning. Also more public events and discussions will be organized. Joint reflection and evaluation
will also take place

Qutputs

Capacities

Todate we already have one output: the gardener is moniitg the energy produced by the panel,

and adjusting his energy use accordingly. We envision that as the experiment continues more learning
about acting sustainably takes place. However, we will be able to evaluate and describe this only at a

later stage.The other gardeners in the LGV association, and potentially even on a wider scale, could
also learn from this experience.

Knowledge

We hope to learn about how (much) PV affects plant growth and how much energy can be produced,
used and if it is an effiar way to support internal consumption of electricity. The experiment will
also provide technical knowow (with respect to, for example, placing PV panels on a greenhouse,
and maintaining them, accordingly), which could be used in replicating or upstaiegperiment.
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Accountability and Commitment
We cannot answer this question at this time.
Physical structures

The experiment does transform the greenhouses, via experimental installation of PV panels of
different types on them. The Greenhouses also have different formats. One of the PV panels installed
is a highly experimental and innovative one.

Social structurs
We cannot answer this question at this time.

Uptake (transfer and scaling)

OUTCOMES

The questions related to the outcomes can only be answered at a later stage of the project.
Socieecological integrity

We cannot answer this question at this time.

Livelihood sufficiency and opportunity

We cannot answer this question at this time.

Intra- and intergenerational equity

We cannot answer this question at this time.

Resource maintenance and efficiency

While we are aiming at contributing to greater cesce efficiency with our ULL, we cannot answer
this question at this time.

Socieecological stewardship and democratic governance
We cannot answer this question at this time.
Precaution and adaptation

We cannot answer this question at this time.
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More information

BOKL ILEN

tamara.mitrofanenko@boku.ac.at

Kim Ressar
BOKUILEN

kim.ressar@boku.ac.at

Y-

25


javascript:linkTo_UnCryptMailto('wksvdy4dkwkbk8wsdbypkxoxuyJlyue8km8kd');
javascript:linkTo_UnCryptMailto('wksvdy4usw8bocckbJlyue8km8kd');











































































































































