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This report is part of the GLOCULL project. GLOCULL stands for: Globally and Locally sustainable Food-Water-

Energy Innovations in Urban Living Labs. GLOCULL is funded under The Sustainable Urbanisation Global Initiative 

(SUGI) call on the food-water-energy ƴŜȄǳǎ ōȅ WtL ¦Ǌōŀƴ 9ǳǊƻǇŜ ŀƴŘ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ IƻǊƛȊƻƴ нлнл 

research and innovation programme under grant agreement number 730254. The following national funding 

agencies co-financed the GLOCULL project: NWO (the Netherlands), FFG (Austria), FAPESP (Brazil), BMBF 

(Germany), FORMAS SWEA (Sweden), NSF (USA) and START (USA/Africa). 
GLOCULL is a collaborative project with academic partners from: ICIS ς Maastricht University, LUCSUS- Lund 

University, School of Public Health- University of Sao Paulo, BOKU ς University of Natural Resources and Life 

Sciences Vienna, Arizona State University, Stellenbosch University, and Leuphana University of Lüneburg. 

Offermans, A., M. Dalla Fontana, F. Moreira,  D. Wahl, Ness, B., T. Mitrofanenko, K. Ressar,  N. Forrest,  A. Gcanga, 

P. Bernert,, (2019). GLOCULL Midterm report. Maastricht: Maastricht Sustainability Institute (former ICIS)  
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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 solutions to one issue in the FWE-nexus 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 locally and globally sustainable. To support future implementation of this approach, 

guidelines and a participatory assessment tool kit will be developed through co-creation in seven 

Urban Living Labs (see figure below), based on an integrated assessment of local-global interactions 

in the FWE nexus and transdisciplinary action-research in the local Living Labs.   

 

  

What are Living Labs? 

Since 2011 we see rapidly increasingly numbers of peer reviewed publications ǿƛǘƘ ǘƘŜ ŎƻƴŎŜǇǘ ά[ƛǾƛƴƎ 

[ŀōόǎύέ ƛƴ ǘƘŜ ǘƛǘƭŜΦ {ƛƴŎŜ нлмс ǿŜ ŀƭǎƻ ǎŜŜ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ƴǳƳōŜǊǎ ƻŦ ǇǳōƭƛŎŀǘƛƻƴǎ ƻƴ ƭƛǾƛƴƎ ƭŀōǎ ǘƘŀǘ 

ǎǇŜŎƛŦƛŎŀƭƭȅ ƳŜƴǘƛƻƴ ǘƘŜ ǿƻǊŘ ά{ǳǎǘŀƛƴŀōƭŜέ ƛƴ ǘƘŜ ŀōǎǘǊŀŎǘ (see Annex 1).  But what does a Living Lab 

entail, why is it useful for sustainability issues and how does it differ from concepts we already knew 

about and adopted before 2016? Although the angle taken towards, and the definition given to, Living 

[ŀōǎ ŘƛŦŦŜǊǎ ŀŎǊƻǎǎ ǇǳōƭƛŎŀǘƛƻƴǎ ǿŜ Ŏŀƴ ŘŜǎŎǊƛōŜ [ƛǾƛƴƎ [ŀōǎ ŀǎ άparticipatory platforms for open 

innovation that support experimentation with real users in real contexts. Living labs can be understood 
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both as a methodology and as a space for user participation in innovation processesέ ό{ŎƘƻƭƭ Ŝǘ ŀƭƭΦΣ 

2017, pp. 10). 

Without going too much in detail, it can be said that many of the characterizing elements of living labs 

can also be recognized in other concepts and constellations such as participation, transdisciplinary 

research, sustainability science and joint knowledge production. However, 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 Labs, can be classified under the specific goals of the labs, the 

approaches adopted in these labs, and the way in which the labs are organized and managed. With 

regards to the goals, we see that knowledge integration and co-creation of knowledge and solutions 

can be portrayed as goals in themselvesΦ ¢ƘŜǎŜ ǿƻƴΩǘ ōŜ ǘƘŜ ƻƴƭȅ ƎƻŀƭǎΣ but the participants know and 

acknowledge knowledge integration to be an important goal of the living lab. Further, both innovation 

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

On the adopted approach, we can say that living 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 shaped in co-design with different lab participants. This means there are no pre-determined 

results and 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 labs are organized 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 the lab intends to co-design. These actors together 

share ownership on the (co-created) process and meetings are usually self-organized (i.e. facilitation 

is mostly arranged internally).  The living lab is furthermore strongly embedded in a specific 

geographical area (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 as the constellation that 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 experiment 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 labs.  Afterwards 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 evaluative scheme and a manual on how to use the scheme, can be 

found at our GLOCULL website, or by contacting one of the contact persons referred to below. The 

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/ 

questions in the evaluative scheme may change as well.   
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Brazilian Living Lab - São Paulo 
 

 

 

Introduction 

São Paulo has initiated a series of actions motivated by its Local 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 city 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 particular interest is the integrated 

approach of the local government to the Billings Reservoir watershed, which is important for water 

supply to the São Paulo region, energy production by Henry Border Hydropower and tourism. The 

approach includes: increasing local sustainable 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 initiatives deliver 

multiple economic, social and environmental co-ōŜƴŜŦƛǘǎΦ Lƴ ǘƘƛǎ ǎŜƴǎŜΣ ǘƘŜ Ψ/ƻƴƴŜŎǘ ǘƘŜ 5ƻǘǎ tǊƻƧŜŎǘΩ 

(Projeto Ligue os Pontos), of the City of São Paulo in partnership with the Bloomberg Foundation, 

seeks to carry out these actions in the south zone 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 São Paulo works with the perspective of contributing to these actions from  a 

water-energy-food nexus perspective, 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 São Paulo), and representatives 

ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ŀǊŜŀǎ ƛƴ ǘƘŜ ǎƻǳǘƘ ȊƻƴŜ ŀƴŘ ǘƘŜ Ψ/ƻƴƴŜŎǘ ǘƘŜ 5ƻǘǎΩ tǊƻƧŜŎǘΣ ŀƳƻƴƎ 

others. The activities are being carried out through participation in meetings of the main municipal 

and local councils, with interactive workshops, scientific/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 the lens of the water-energy-food 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 a high concentration of water sources and remnants of Atlantic 

Forest, flora and fauna. The question is whether this is compatible with agriculture activities. There 

are 2 environmental protection areas, and water reservoirs for water supply and energy generation. 

There is no data about soil quality at the moment, however it is expected to have information on the 

subject throughout the project. As regard to climate, there is evidence of increasing dry periods in the 

São Paulo area. Water quality and soil contamination are issues that is always of great importance in 

the area.  

Social/Cultural 

Socio-economic data show great diversity between different areas in São Paulo. Statistical indicators 

are available, including information on: 

o Socioeconomic (household income per capita; average income of woman responsible 

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 the household 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 children 0-5 years old. 

Data show an aging population, particularly among the farmers of the region. Changes 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 national economic crisis, leading to cuts to pro small-scale agriculture funds, shortages in 

municipal budgets, cuts in academic research activities. Agriculture, 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 private-public companies. In general, there 

is insufficient access to water supply networks and insufficient sewage collection and treatment 

infrastructure. There are inconsistent electric energy supplies and road conditions make private 

transportation difficult; public transportation is not adequate. There is also a historical problem with 

irregular occupation of land partially due to insufficient housing stock and speculation 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 policies on water, agriculture, urban planning, and energy apply 

to the area. There is a strong sectoralization of public institutions in which the São Paulo Strategic 

Master Plan is a local effort to integrate sectoral public policies. A national political crisis drives policies 

against the environment (which seems to be the dominant ideology now). Besides, it is difficult to take 

actions at the local level, since the regulations on energy and water are largely decided at higher 

governmental levels. There are opportunities for public participation in the decision-making process 

(e.g. councils of the environmental protections areas), however this does not always result into actual 

participation of the population (for different reasons). There are also several NGOs acting on the 

territory on different issues (environment protection, sustainable tourism, agriculture, cultural 

ŀŎǘƛǾƛǘƛŜǎΣ ŜŘǳŎŀǘƛƻƴΣ ƎŜƴŘŜǊ ƛƴŎƭǳǎƛƻƴΣ ŜǘŎΧύΦ 

 

Organizational/Capacity 

There are many organization involved in the region: ά{ǳōǇǊŜŦŜŎǘǳǊŜǎέΣ ŦŀǊƳŜǊǎΩ ŎƻƻǇŜǊŀǘƛǾŜǎΣ 

technical support to farmers programme, 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 

The Living lab is located in the city of São 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 lab does not have an established physical 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 nexus perspective as innovative element), and the development of 

sustainable indicators to inform public policies. However, 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 participating and organizing meetings to discuss and plan future activities. 

There are Exploratory field works going on and we organized workshops. 

Timeframe 

Until the end of the GLOCULL project. However, there is the intention to extend the timeframe 

according to the development of other activities in the future. 

Organizational Structure 

Each (stakeholder) group has a main representative in the ULL; academic actors are those that 

mainly organize ULL activities; academic actors and municipality actors are those that mainly 

interact. Who has responsibility for outputs and risk-taking is still under discussion. A cooperation 

agreement has been signed by the university and the municipality to facilitate and formalize the 

activities. 

Participants  

 Public Health Faculty - USP 

 Engineering school of São Carlos - USP 

 Ligue os Pontos project team (Connect the dots - LOP) 

 Casa da Agricultura Ecologica (House of Ecological Agriculture - CAE) 

 Urban Development Secretariat - Municipality 

 Green and Environment Secretariat - Municipality 

 Environmental Protected Area Bororé-Colonia 

 Environmental Protected Area Capivari-Monos 

 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 relationship 

between specific actors from the university and the municipality. Preliminary meetings were 

organized to design the outline of the project since a very first stage. Actors that took part to the first 

steps of the ULL setting are not necessarily still involved 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 agriculture, 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. 
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Commitment 

Motivation might be different per 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 decision-making. 

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 hopefully might change 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). 

 

Capacities (Expertise) 

The participants of the ULL have a great variety of skills, 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 

systeƳǎΦ ¢ƘŜǊŜ ŀǊŜ ŀƭǎƻ ǇŜƻǇƭŜ ǿƛǘƘ ƎǊŜŀǘ άƭƻŎŀƭ ƪƴƻǿƭŜŘƎŜέ ōŜŎŀǳǎŜ ǘƘŜȅ ƘŀǾŜ ǿƻǊƪŜŘ ƻǊ ƭƛǾŜŘ ƛƴ {ńƻ 

Paulo and in the experiment area for a long time. 

Trust 

There is a good level of trust and transparency between the actors taking part in the ULL. Nevertheless, 

ǎƻƳŜ ŎƻƴǎǘǊŀƛƴǘǎ ŎƻƳŜ ŦǊƻƳ ƘƛƎƘŜǊ ǇƻƭƛǘƛŎŀƭ ƭŜǾŜƭǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ǘƘŜ ŦƻǊƳŀƭƛȊŀǘƛƻƴ ƻŦ ŀŎǘƻǊǎΩ 

ǊŜƭŀǘƛƻƴǎƘƛǇ ƛƴ ƻǊŘŜǊ ǘƻ άƎǳŀǊŀƴǘŜŜέ ǘǊǳǎǘ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴŎȅΦ ¢ƘŜ ŎƻƻǇŜǊŀǘƛƻƴ ŀƎǊŜŜƳŜƴǘ ǿŀǎ ǊŜǉǳƛǊŜŘ 

for this reason. Trust between partners is built on the possible gains for each participant. Exchange of 

benefits and so on. 

 

Support 

There is no specific funding for the ULL beyond the GLOCULL (via Fapesp) fund that is exclusively for 

the university partners. The municipality offers some kind of support in terms of space, information 

accessibility, facilitation of contact with other actors. CAE and LOP contribute with transportation and 

networking, but participation is mainly based on voluntary work.  

 

Process 

 

Experimental procedure 

It is not yet possible to answer as regards the experiment, as this still needs to be shaped.  This means 

procedures are rather open (at least at this moment).  

Transformational Rationale / Methodology 

The idea is that the co-creation process of knowledge is in itself a better way to support 

transformational changes, rather than rely on top-down 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 that are really needed. This also legitimizes the ULL and 

experiments activities. 
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Transdisciplinarity  

Transdisciplinarity was considered since 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 Post-doc researchers, designing of main objectives and activities. Other interests from higher-levels 

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 more contributed 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 based on what is 

working and what is not. There is also little 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 constraints 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 agreement), the limitation of working with certain data only at the 

municipality offices and to reshape, to a certain degree, some of the activities and the experimentΩǎ  

focus. Information, results and data produced in the ULL or experiment activities are meant to be 

available to all and of easy access. 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 increase our (from the side of the university) skills.  

Knowledge 

¢ƘŜ ǇŀǊǘƛŎƛǇŀǘƻǊȅ ŀǇǇǊƻŀŎƘ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ǎǳǎǘŀƛƴŀōƭŜ ƛƴŘƛŎŀǘƻǊǎ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ŀŎǘƻǊǎΩ 

awareness and knowledge on sustainability problems and solutions. 

Accountability and Commitment 

There is 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 current stage. 

Physical structures 

Not applicable (yet) 
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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 work as the basis for the 

development of future solutions that will answer to the other topics and criteria. 

Socio-ecological integrity 

Not applicable at the moment, as the results of the experiment are still largely unknown.  

Livelihood sufficiency and opportunity 

Not applicable at the moment, as the results of the experiment are still largely unknown. 

Intra- and intergenerational equity 

Not applicable at the moment, as the results of the experiment are still largely unknown. 

Resource maintenance and efficiency 

Not applicable at the moment, as the results of the experiment are still largely unknown. 

Socio-ecological 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 decision-making is certainly an objective; however, we do not know if it will be 

achieved at the end of the project nor if it will be possible 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 

learning opportunities 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. 
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Austrian Living Lab ς Vienna 
 

 

 

Introduction 

Urban and peri-urban agricultural areas serve multiple purposes: they contribute 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 by non-farmers to produce their own food (urban gardening, cooperatives); and they 

can be used for energy production with agro-photovoltaics. 

Agro-photovoltaics (Agro-PV) represents a rather new way of renewable energy production, 

combining agricultural activities with energy production. Depending on the design and density of the 

panels, and hence the shading of the ground, Agro-PV can either reduce or increase agricultural 

productivity. Urban Agro-PV adds to the multi-functionality of urban and peri-urban agriculture 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, in Central Europe only a few pilot projects on Agro-PV exist, 

mostly in rural areas. As with many other renewable energy technology, there is a general consensus 
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and acceptance at societal level - however, at the local level frequently conflicts arise. These 

challenges call for the development of new forms of governance. A particular governance challenge is 

the multitude of competing claims and trade-offs between the various functions of urban agricultural 

areas. 

Description of the ULL: Up to now, hardly any Agro-PV has been implemented around Vienna. As part 

of the GLOCULL Urban Living Lab experiment in Austria, a small-scale temporary Agro-PV 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 energy yields and 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 with the two gardeners, who agreed to be part of the Agro-PV 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. Agro-PV is one potential 

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 considered and 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 overview 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 entry ς point to discussing 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 gardeners, the 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 well-founded 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 of sunshine 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 "knowing that 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 mid-day, 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 
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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; but in the 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 coupling.  

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 the grid, 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. feed-in tariff) 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 electricity 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 on the rate of electricity self-consumption generated from the PV modules due to a fairly large 

spread between feed-in tariffs for PV and consumer electricity prices. Low consumer electricity prices, 

which may be the case for certain gardeners could otherwise provide 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 an 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 ULL may not be easily transferred to 

other sites. 

Technical/Infrastructure  

We are dealing with placing PV panels on a greenhouse - we saw while planning a demonstration 

object that it is difficult to place solar panels on top of greenhouses, and it is difficult to place 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 sunlight 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 highly important for 

ǊŜŎǊŜŀǘƛƻƴΣ ǎƻ ǘƘŜȅ Řƻ ƴƻǘ ǿŀƴǘ ǘƻ Ǝƻ ƛƴǘƻ ǘƘŜǎŜ ǇƭŀŎŜǎ ǿƛǘƘ ǇǊƻŘǳŎƛƴƎ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅΧ ǘƘƛǎ ƛǎ ƻƴƭȅ 

a political issue, because they do not have issues with placing building infrastructure in formerly green 

spaces. You see that they say that renewable energy is important, but when it is visible in the 

landscape it is a different case, because it affects people's everyday experience.... Wind-power plants 

are more controversial, but in case of large-scale PV infrastructure it might become controversial as 

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



                                                                                  
 

18 
 

to do with the special planning - there different types of land  and land uses are defined and separated. 

If it is agricultural land, you cannot produce energy there, depending on the federal district of 

Austria.... You can for this reason not apply for agroPV funding, because there is no agroPV - in this 

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 agroPV - they are interested in general; and the 

experience of our gardeners might influence the interest of other gardeners. We could also think 

about setting it on a higher level - we 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 results to different 

groups. Before this was never a topic to place PV on greenhouses - only on farmhouses, so it is not in 

mind across the gardeners' community that they could produce large-scale energy on the 

fields/greenhouses... there exist very small solutions, such as single PV panels, loading the battery to 

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

General Profile  

Location and Scope 

The living Lab is located in Simmering (11th district, south-east of Vienna), which is an industrial-

ǿƻǊƪƛƴƎ ŘƛǎǘǊƛŎǘΣ ǿƘŜǊŜ ǘƘŜ ƎŀǊŘŜƴŜǊǎΩ ŀǎǎƻŎƛŀǘƛƻƴ ƛǎ ōŀǎŜŘΣ ŀƴŘ ǿƘŜǊŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘƛƻƴ ƛǎ 

located, with a focus on greenhouse production.  The geographic scope is focused on these 

greenhouses, however, with a wider indirect scope of the city of Vienna, due to the question of 

whether or not agroPV could be expanded in Vienna - although 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 are indeed profitable 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 energy-intensive - specifically 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 

The exact 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 providers. 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 for 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, even though 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 well as facilitation of 

public discourse.  

Timeframe 

The current time horizon is 3 years, the duration of the GLOCULL project (2018-2021) 

Organizational Structure 

The Austrian project coordinator is BOKU, and as such it is the institution responsible for the outputs 

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, Recreation and Conservation Planning) is the formal 

and de-facto 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 outcomes.  

Participants 

The main actors include:  

¶ The scientific team - BOKU (Institue for Landscape Development, Recreation and 

Conservation, Institute for Agricultural Engineering, Institute for Sustainable Economic 

Development)  

¶ NIKKO Photovoltaik (industry partner) 

¶ LGV  Frischgemüse Wien (local greenhouse gardeners- local expert)  

¶ Smart City Vienna 

¶ City of Vienna (MA20 Energieraumplanung). 

Background and History 

The city of Vienna defined its energy goals for 2030, where PV plays a large role. At the same time 

building-bound PV is hard to implement, because of the legal situation, and the climate (or solar) goals 

are not reachable without using the open space for energy production. Therefore, the idea of double 

land-use (coupled energy and food production) - creating multiple benefits and to use limited space 

within a dense, urban structure - lead to the idea of implementing AgroPV. 

Inputs  

Awareness 

The gardeners, who are participating in the ULL are aware of the need for real-world 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 to re-think 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 need 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 level - with respect to their 

vegetable production, and their household costs. 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 production 

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 prefer not to 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 experiment with 

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 actors towards the same goal.  

Commitment 

The two gardeners expressed full commitment - however, they have a chance to step out of the 

project, in case they feel uncomfortable with it. They agreed to provide access to the project-site, they 

are willing to participate 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 NIKKO PV are 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 with its 3 institutes are "leading" the project, but the photovoltaic company NIKKO-PV also has 

a leading role (particularly with respect to the technical aspects) because of their expertise in planning, 

installing and monitoring PV.  

Capacities (Expertise) 

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 skills and knowledge. The knowledge 

we aim to produce: systems knowledge - interrelations of food and energy, and other sectors, 

understanding of the FWE system (technical, ecological, material system), transformations knowledge 

- how to contribute to the empowerment of food producers, how to facilitate more efficient FEW 

systems in the urban environment; Target knowledge - energy efficiency, sustainable production.   

Trust 

To one extent, the scientific team is committed to full transparency with respect to all planned 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 
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in order to maintain a degree of trust among the project 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 don`t have to 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 and skills 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 limitations, concerns and 

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 3 years, 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 at the end of 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 set-up 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 important to establish/co-produce 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 discussions, as well as 

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 knowledge or 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. Moreover, 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) not only on 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 production and use, coupled with food production.   

Knowledge is co-created 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 food-energy system as a way towards more efficient 

and just energy and food production and use, and our experiment 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 decisions to be made.  Joint meetings with all project 

participants take place regularly, and regular contact via the phone or email is maintained. 

The experiment is complex and multi-faceted in scope, and thus it requires collaboration among the 

different university departments, the gardeners and the policy-makers. The collaboration is fostered 

through joint decision-making, regular meetings, and joint implementation of the different project 

actions.  Also, the son of one of the gardeners, who is a student in a specialized gardeners school, has 

been involved as one of the researchers, and is basing his high school thesis on one plant-related 

aspect of the project - but the measurements he makes and provides are uses further by the project 

team and integrated in further research.   

Interest of the actors are as follows: LGV Wien - to find 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 energy provider; NIKKO-PV is interested to test a new kind of PV-panels 

and get data of efficiency; Urban Innovation Vienna is interested in identifying innovative projects and 

solutions to reach 2030-climate goals. BOKU partners are paid for their work as researchers in the 

project, and they are interested in co-producing 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 to agroPV 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 production 

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 personally 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 greenhouses 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 

gardeners 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 group, as 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 and evaluation 

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, however, allow 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 joint meetings 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 

Outputs  

Capacities 

To-date we already have one output: the gardener is monitoring 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 efficient way to support internal consumption of electricity. The experiment will 

also provide technical know-how (with respect to, for example, placing PV panels on a greenhouse, 

and maintaining them, accordingly), which could be used in replicating or upscaling the experiment.  
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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 structures 

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.  

Socio-ecological 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 resource efficiency with our ULL, we cannot answer 
this question at this time.  

Socio-ecological 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 

Dr. Tamara Mitrofanenko 

BOKU ς ILEN 

tamara.mitrofanenko@boku.ac.at 

 

 

 

Kim Ressar 

BOKU- ILEN 

kim.ressar@boku.ac.at 
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