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Abstract

Rooftop farming is becoming increasingly popular all over the world. It can provide urban dwellers with access
to fresh produce that they grow by themselves, in their particular locality. Areas for growing food are usually
scarce or completely missing in cities. However, the rooftops of buildings are usually unused and thus, they could
make up for the lack of space on the ground. Growing food on rooftops can bring daily pleasure to the urban
dwellers, contribute to improving their health and make their lives more pleasant. Rooftop farming is also
important for strengthening of social relations in communities.
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1 INTRODUCTION AND BACKGROUND

People in developed countries do not often perceive the growing risk of food shortages because food is still
available in these countries, despite some losses during its production, sale and distribution. Food shortages are
frequently regarded as a problem that primarily affects developing countries.

However, the global population is steadily increasing, and scientists predict that by 2050, most of the people will
live in cities. Even now, food often needs to be imported to cities from afar. This is typically due to the decline
in local food production which is caused by deteriorating conditions for farmers. All of this results in higher CO,
production and increases the carbon footprint. [1].

Apart from transport, the use of fertilisers to grow and store food (maintaining constant temperature, refrigeration,
packaging, etc.) in large-scale production also worsens the carbon footprint. This is reflected in the reduction
in the content of vitamins and substances which are essential for human health and, above all, in the deterioration
of the taste of imported fruit and vegetables [2].

It is therefore necessary to continuously seek more sustainable alternatives to move part of the food production
into cities. Urban agriculture can be applied in a various form, for example on undeveloped plots of land,
on the facades and rooftops of buildings or indoors (Fig. 1) [3].

Fig. 1 Basic forms of urban agriculture [author's archive].
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2 ROOFTOP FARMING AS A FORM OF URBAN
AGRICULTURE

One of the forms of urban agriculture is rooftop farming (also referred to as Zero-Acreage Farming in literature)
[4]. Rooftop farming can be practised both on the outside of buildings and indoors. Indoor farming has the
advantage of the year-round production, higher yields and more efficient water management. In times of food
crisis, it can make up for shortages of certain agricultural crops. There are two types of urban agriculture: urban
farming, which is aimed at commercial use, and urban gardening, which is intended for non-commercial purposes,
such as growing fresh food for self-consumption and relaxation of the urban dwellers, as well as for social purposes
(schools, hospitals, etc.) (Fig. 2) [5].
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Fig. 2 Opportunities for rooftop farming [5].

Under certain conditions, agriculture on the outside of a building can help to improve the energy performance
of the building, especially in summer, and can make a positive contribution to reducing air conditioning costs,
particularly in renovated buildings. The system can be applied to the building’s envelope or roof, or it can be put
inside the building [6].
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2.1. Open-Air Cultivation Areas

Open growing areas on buildings include intensive and semi-intensive vegetated roofs, raised beds and container
gardens. Crop cultivation takes place in the open air in an unprotected environment.

Intensive and semi-intensive vegetated roofs with edible plants - the design of these vegetated roofs is limited
by the load-bearing capacity of the buildings. The thickness of the substrate usually ranges from 25 cm to 120 cm
(saturated weight 350-1500 kg/m?) [7]. They are relatively low-tech, but they require more demanding
maintenance, fertilization, regular watering of plants and possibly an irrigation system or weatherproofing of crops
(pergola, shading, support for taller plants, etc.) (Fig. 3) [8], (Fig. 4) [9].

Fig. 4 The Chicago Botanic Garden [9].

Raised beds - The ideal height of the beds is 45-80 cm. The construction of the bed can be designed in wood,
concrete, plastic or metal and can be supplemented with an irrigation system (Fig. 6). The beds are suitable for
growing vegetables with deeper root systems, such as root vegetables, tomatoes or peppers. They can also be used
for growing herbs (Fig.5) [10].

Fig. 5 Community Garden at the DADA district apartment building [author's archive].
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Fig. 6 Example of a raised bed irrigation system [author's archive].

Container gardens are less stable than raised beds. Mobile planters, pots etc. are used (Fig. 7) [11]. They allow
flexibility which means that containers can be moved as required. Container gardens are suitable for lower weight
roofs. Suitable crops for growing in containers include herbs, leafy vegetables, strawberries, bush tomatoes, etc.
Irrigation can be carried out by drip irrigation or by using self-watering containers [12].

Fig. 7 Rooftop container garden [11].

2.2. Low-tech greenhouses

These are simple lightweight structures (polytunnels or polycarbonate and glass greenhouses) made of aluminium,
wood or plastic (Fig. 8) [13]. Their light weight makes them suitable for buildings with a lower load-bearing
capacity. They provide plants with protection from sunlight, weather and partially low temperatures - they can

extend the growing season of the crops grown. They are simple and low maintenance, and they make use of natural
ventilation. [10].

Fig. 8 Rooftop gardens of the @sterGro project in Copenhagen [13].
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2.3. High-tech greenhouses

High-tech greenhouses represent the growing of crops in a controlled, enclosed environment (Controlled
Environment Agriculture - CEA). These types of greenhouses can use hydroponics, aquaponics or aeroponics

(Fig.9).
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Fig. 9 CEA classification [author's archive].

The aim is to provide food with protection against the risks of growing outdoors, such as drought or frost, pest
infestation, etc. It is not necessary to rely on ideal weather or a suitable growing location. Fruit and vegetable
production is possible all year round. In addition to food crops, crops can also be grown for pharmaceutical
purposes or for biofuel production. Greenhouses can be located both on rooftops and inside renovated buildings
[14], (Fig. 10) [15], (Fig. 11) [16].

Fig. 10 Hydroponic farm at Arbor House, Bronx NY [15].
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Fig. 11 Hydroponic farm at the Arbor House building, Bronx NY [16].

3 DISCUSSION

Rooftop farming is gaining popularity around the world; due to the many benefits it provides. The largest number
of implementations can be found in North America and Europe. Rooftop cultivation has a lot of potential
for the future. It could improve the quality of life in cities, which are becoming overcrowded, and contribute to
urban food self-sufficiency.

Many urban dwellers long to have their own allotment on the ground but these areas are mostly lacking in cities.
The people address the lack of allotments in various ways, for example by growing vegetables in pots, on their
balconies, etc. Rooftop farming could be a more effective solution to this problem. However, the current legislation
does not sufficiently address this issue in our conditions yet, focusing mainly on extensive vegetated roofs without
irrigation. In the future, it would be good to address the issue of rooftop farming in our country in more detail
and to include it in the legislation.

4 CONCLUSION

The main significance of community gardens and rooftop gardens lies in the fact that they can compensate for the
lack of growing areas on the ground. These are in short supply in crowded cities. Rooftop areas offer a unique
opportunity to grow fresh vegetables and fruit right there where you live. Gardens can also compensate for the
lack of contact with nature and provide urban dwellers with relaxation zones and various educational opportunities.

Commercial farms (both protected and unprotected) can provide a large amount of fresh produce to urban dwellers,
as the experience from many projects around the world shows. These implemented farms can provide healthy food
not only to local retailers, but they can also supply fresh produce to local schools, health facilities, restaurants, etc.
Rooftop agriculture can thus be regarded as one of the ways to cope with the food crisis caused by urban population
growth and global climate change. Integrating food production into urban areas have the potential to provide local
people with employment, improve their access to nutritious food and enable them to lead healthier lifestyles.

Acknowledgements

This article was created and financed within the framework of specific research solution No. FAST-S-24-8527
"Innovative Approaches to Increase the Efficiency of the Construction Industry and the Implementation of Green
Infrastructure” and specific research solution No. FAST-S-25-8844 “Progressive Practices to Increase
the Efficiency of Building Production and New Approaches to Environmentally- friendly Roofing”.

References
[1] ROUT, S., SAHOO, D., KHUNTIA, S. R., SINGH, A., DALEI, A., SAHOO, B., SAHOQ, J. P., Rooftop

Gardening: The Future of Urban Agriculture, 2024, ISSN: 2583-1755. Available at:
https://www.researchgate.net/publication/379872178 Rooftop Gardening The Future of Urban Agriculture?c

DOI 10.13164/juniorstav.2025.26086



27t INTERNATIONAL
SCIENTIFIC W JUNIORSTAV 2025
CONFERENCE SECTION 01
ON CIVIL ENGINEERING BUILDING STRUCTURES
hannel=doi&linkId=6611601939¢7641c0bd24ea2 &showFulltext=true
[2] BENKE, K., TOMKINS B., Future food-production systems: Vertical farming and controlled-environment
agriculture, Sustainability Science Practice and Policy I, 2027, Available at:
https://doi.org/10.1080/15487733.2017.1394054
[3] APPOLLONI, E., GIANQUINTO, G. P., Farming on Top: Rooftop Agriculture for Healthy Cities, (2022),
Available at: https:/kids.frontiersin.org/articles/10.3389/frym.2022.701756
[4] SANYE-MENGUAL, E. Sustainability assessment of urban rooftop farming using an interdisciplinary
approach. 2015. Doctoral Thesis. Versio publicada, Universitat Autonoma de Barcelona, ISBN: 9788449055522
[5] APPOLLONI, E., ORSINI, F., SPECHT, K., THOMARIER S., SANYE-MENGUAL, E., PENNISI G.,
GIANQUINTO, G., The global rise of urban rooftop agriculture: A review of worldwide cases. Journal of Cleaner
Production, 2021, ISSN 0959-6526. Available at: https://doi.org/10.1016/j.jclepro.2021.126556.
[6] SUKOPOVA, D. The Permaculture and the City [online]. Brno. 2023 [accessed 03/11/2023]. Master's
Thesis. Brno University of Technology, Faculty of Architecture, Department of Spatial Design. Supervisor Jan
Miécka. Available at: https://www.vut.cz/studenti/zav-prace/detail/150668
[7] MINKE, G., Greening roofs: Simple and effective, 6kobuch; 3rd edition, 2006, ISBN: 3-922964-82-6
[8]  Garden Village Apartments in Berkeley, Available at: https://www.agritecture.com/blog/2018/2/23/want-
to-build-a-rooftop-farm-here-is-what-you-need-to-know
[9] The Chicago Botanic Garden, Available at: https://www.tpr.org/science-technology/2013-09-25/rooftop-
farming-is-getting-off-the-ground
[10] DANESHYAR, E., Residential Rooftop Urban Agriculture: Architectural Design Recommendations,
Sustainability, 2024, Available at: https://doi.org/10.3390/sul 6051881
[11] Rooftop container garden, Available at: https://issuu.com/louisebackgaard/docs/thesis_issuu/s/16839809
[12] SALLEH, A. M., AZMAN N. F., AZAM, M. A., HAMID, M. H. A., IBRAHIM, M. H., ESA, N.
Understanding the Adoption of Malay Landscape in a Rooftop Garden Design, 6th International Conference on
Local Knowledge, 2016, Available at: https://www.researchgate.net/publication/305983390 Understanding_the
Adoption_of Malay Landscape in_a Rooftop Garden Design#fullTextFileContent
[13] Roof gardens of the @sterGro project in Copenhagen, Available at:
https://pithandvigor.com/2016/11/ostergro-denmark-urban-rooftop-farm/
[14] ELKAZZAZ, A., Soilless Agriculture a New and Advanced Method for Agriculture Development: An
Introduction, Agri Res & Tech: Open Access J., 2017, DOI: 10.19080/ARTOAJ.2017.03.555610
[15] Hydroponic farm at Arbor House, Bronx NY, Available at:
https://www.multifamilyexecutive.com/organization/sky-vegetables
[16] Hydroponic farm at the Arbor House building, Bronx NY, Available at:
http://www.skyvegetables.com/bio-1

DOI 10.13164/juniorstav.2025.26086


https://doi.org/10.1016/j.jclepro.2021.126556
https://www.vut.cz/studenti/zav-prace/detail/150668
https://www.tpr.org/science-technology/2013-09-25/rooftop-farming-is-getting-off-the-ground
https://www.tpr.org/science-technology/2013-09-25/rooftop-farming-is-getting-off-the-ground
https://doi.org/10.3390/su16051881
https://www.researchgate.net/publication/305983390_Understanding_the_%20Adoption_of_Malay_Landscape_in_a_Rooftop_Garden_Design#fullTextFileContent
https://www.researchgate.net/publication/305983390_Understanding_the_%20Adoption_of_Malay_Landscape_in_a_Rooftop_Garden_Design#fullTextFileContent
https://pithandvigor.com/2016/11/ostergro-denmark-urban-rooftop-farm/
https://www.multifamilyexecutive.com/organization/sky-vegetables
http://www.skyvegetables.com/bio-1

