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Abstract 
 

Climate system of the world is changing and will continue to change until it effects all lives on the planet. 
Sustaining the current environmental conditions is not enough anymore. Statistics show that turning the 
climate change into a crisis is mainly caused by carbon emission of human activities. Nearly half of this 
carbon emission is related to construction and planning of our habitats. We need to make a change in our 
methods and attempt to reverse the course of climate change and not only try to slow it down. 
Regenerative architecture as a new paradigm introduces a new approach in architecture for regenerating 
the lost nature and ecosystems, and improving social and environmental qualities of built environments. 
Following regenerative fundamental aspects and strategies in architecture, can help us not only stop the 
carbon emission, but capture the carbon from atmosphere and reverse the course of climate change if we 
continue applying these strategies especially to large scale urban developments.  

By this research I tried to gather information on aspects, phases, strategies, and technologies of 
regeneration based on literatures in the field of architecture and ecology. Analyzing the case studies 
related to the subject demonstrates the practicality of this approach in different typologies. This research 
also investigates important challenges that we are facing for changing our design values from 
degenerative to regenerative. In parallel with other stages of the research, I designed and analyzed 
prototypes of regenerative buildings by following the gathered information and conclusions. Last method 
is testing my prototypes in a specific site in Gothenburg-Sweden as a primary master plan to experience 
and evaluate regeneration in an urban development project. It also provides the opportunity to compare 
environmental aspects of my design with the master plan suggested by municipality. 

The aim of the research is clarifying new regenerative mindset and strategies for tackling climate change. 
The result shows that the potential for reversing the course of the crisis may exist in regenerative urban 
developments.  
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Introduction 
 

The history of environmental paradigms in architecture, brightens the relation between environmental 
challenges of each decade and the emerging paradigm of that era. Following the first energy crisis in 
1970s, the ‘Energy conscious architecture’ was introduced by American institute of architecture (AIA) and 
American solar energy society (ASES). Building of this paradigm showed a tendency of inclusiveness of 
solar and energy saving design strategies which blended into previous paradigms such as environmental 
architecture and shaped sustainable architecture in next decades. Sustainable architecture focuses on 
sustaining the resources and environmental conditions by drawing down the negative footprint of the 
buildings.1  

In the ongoing decade, the main challenge faced by humanity is climate change crisis. According to 
statistics outlined in appendix A, During the past 50 years, the average global temperature has increased 
at the fastest rate in recorded history.2 Scientists believe that pushing the natural global warming to the 
level of a crisis is absolutely caused by modern human activities. Significant amount of emitted carbon by 
human activities are already existing in the layers of atmosphere and sustaining the current environmental 
conditions is not enough.3 Today, reversing the course of climate change should be a crucial principle to 
consider in all disciplines including architecture. Resilience and carbon neutrality are not able to heal or 
even stop the climate change. It is a time for recovery, it is a call for regeneration.4 

Regenerative architecture is the newest environmental paradigm emerged in past decade. In order to 
increase positive environmental footprint of architecture, buildings and urban areas, in addition to having 
the least possible embodied carbon and energy consumption, need to be able to capture carbon and 
produce energy. Regenerative architecture is the practice of engaging nature as a design element and a 
generator in architecture. 

Regenerative architecture is facing economic, environmental, and technological challenges in manifesting 
its principles, specifically in large scale projects. So, the question is: 

How can we go beyond sustainability and reverse the course of climate change by regenerative 
architecture? 

 

 

 

 

 
1 Attia, Shady. Regenerative and positive impact architecture. Liege: Springer. 2018. Pg 78, 79, 80. 
2 United Nation Statics Division (UNSD). unstats.org. 2018. Environment statistics. 
https://unstats.un.org/unsd/envstats/climatechange.cshtml (Accessed 2020-04-04) 
3 Cramer, Ned. Architect Magazine. The climate is changing. So must architecture. Architectmagazine.com. (2017).  
https://www.architectmagazine.com/design/editorial/the-climate-is-changing-so-must-architecture_o (Accessed 2020-04-05) 
4 Caniglia, B, B Frank, J Knott, K Sagendorf, & E Wilkerson. Regenerative urban development, climate change and the common 
good. Routledge. 2019. 
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Methodology 
 

I use four methods simultaneously in this research. First is studying literatures (books and articles) on 
regenerative architecture and climate change and the connection between them in the variety of 
landscapes, buildings, and urban-scale developments to achieve a deep understanding of the concept,  
and fundamental aspects and strategies.  As the second method I investigated case studies and analyzed 
them based on relative sources and ecological calculations. It required to study also ecological sources.  

The other method is project design which was being developed and analyzed simultaneously during the 
research process powered by the case studies analysis. It led me to different prototypes of building 
configurations developed by building information modeling. The site analysis based on municipality 
sources and environmental statistics was attached to project design as the last research method to make 
it possible to estimate the impact of the final design.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Sam Nemati  
Thesis Report 
Spring 2020 

 
 

6 
 

CHAPTER 1: Beyond sustainability through regenerative architecture 

 
1. Climate Change and Regenerative Architecture 
If we take an honest look at the world we are living in, the future sounds scary. By now we are aware that 
the tenancy of humans on planet earth is rapidly Pushing the planet past certain limits. the study of 
Millennium ecosystem assessment Shows that nearly two-thirds of essential services provided by nature 
to humankind are in decline worldwide and in many cases, we are literally living on borrowed time. 
Climate system of the world is changing and will continue to change until it effects every single person’s 
life and health. The key events of this changing process are GHG and CO2 emission. This change will 
damage national economies and affect lives, costing people, communities, and countries crucially today 
and in the future. It is the era in which sustaining the current environmental condition by making buildings 
less bad cannot tackle the crisis.5   
 
Buildings consume almost 40 percent of the global consuming energy, and they emit nearly half of the 
carbon dioxide (CO2), through greenfield development, cement production, and the burning of fossil fuels 
such as oil, gas, and coal. CO2 traps solar energy in the atmosphere and cause heating the planet. This is 
one of the main reasons of climate change which makes buildings and by association, the architecture 
profession, profoundly responsible.6  

 

Regenerative architecture Offers a different approach to the development of human habitats, an 
approach built on an alternative ecological worldview that sees human as part of a larger community of 
life. Humans do not need to be only consumers but that we can have a positive role in the community of 
planets life systems.7 Regeneration design aims to merge nature, building and people. Bill Reed, the 
author of ‘’regenesis group’’8, calls this relationship “A Whole Living System’’.9 Buildings of this paradigm 
will be zero-energy consuming with the potential of regenerating the nature which is destroyed by us, and 
the regenerated nature will capture the carbon emitted by human activities and even reverse the course 
of climate change if developers continue using its methods in large scale projects. 
 

 
5 United Nation Statics Division (UNSD). unstats.org. 2018. Environment statistics. 
https://unstats.un.org/unsd/envstats/climatechange.cshtml (Accessed 2019-10-04) 
6 Cramer, Ned. Architect Magazine. The climate is changing. So must architecture. Architectmagazine.com. (2017).  
https://www.architectmagazine.com/design/editorial/the-climate-is-changing-so-must-architecture_o (accessed 2020-04-10) 
7 Hes D and Du Plessis C. Designing for hope. Routledge. 2015. pp 73. 
8 Regenesis. Who are we. Regenesisgroup.com. https://regenesisgroup.com/team (accessed 2020-04-19) 
9 Bruno Duarte Dias. Beyond sustainability – Biophilic and regenerative design. European Scientific Journal. 2015. e - ISSN 1857- 
7431 
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Figure 1 - Fundamental aspects of regenerative 
architecture 

2. Regenerative Architecture in Practice 
This paradigm includes all design standards of previous paradigms such as green and carbon neutral 
architecture to develop zero-negative impact, in addition to three specific fundamental phases to increase 
the positive footprint of the buildings.10 These aspects include: 

Understanding the place and its unique pattern: Every site has its unique dynamics and eco-system 
patterns. The right relationship between community, project and the site help maintaining the existing 
ecosystems and regenerates the lost ones. In order to manifest this relationship, studying the site based 
on statistics and experts’ opinions is fundamental. Patterns are configurations of these relationships that 
appear again and again. Understanding these patterns reveals the actual and potential energy flows which 
helps the architects to shape systems out of them in order to improve the flow systems of water, wind, 
energy, foot, traffic etc. 

Designing for harmony with place: Buildings has specific interior features that need to be harmonized in 
a beneficial relationship with the living systems of the site and surrounding context. This aspect sets the 
first stage of the master plan design along with selection of appropriate green materials and technologies, 
construction, operations, and long-term maintenance. 

Co-evolution: The design process does not end by delivering the final drawings and approvals. The 
responsibility of regenerative designer is also to ensure that regenerative capacity of the project will 
sustain through time. The role of architect in a regenerative process changes significantly. ‘Regenesis’ uses 
the analogy of designer as gardener. A gardener’s success depends on his or her ‘ecoliteracy’11  which 
means the ability of developing an understanding of the relevant ecological systems and planning the 
ways to maintain the systems within the garden through time. The difference is that a regenerative 
designer also needs to have social, cultural, and psychological literacy. 

 

 

 

 

 

 

 

 

 

 
10 Mang P, Reed B. Designing from place: a regenerative framework and methodology. Building research and information. DOI: 
10.1080/09613218.2012.621341. 2012. P31-36 
11 Hes D and Du Plessis C. Designing for hope. Routledge. 2015. pp 73. 

https://www.researchgate.net/publication/23
3298832_Designing_from_place_A_regenerati
ve_framework_and_methodology 

This diagram by Regenesis group has been 
removed in this publication due to 
copyright reasons. 
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Figure 2 - Playa viva, Site plan 

 

2.1. Case Study: Playa Viva, Mexico (2009) 
Playa Viva is a boutique hotel located in a rural costal area designed by David Leventhal in Juluchuca, 
Mexico. The owner had a vision for reconnecting people with nature and providing good social impact by 
the design of the hotel. The vision developed into improving regenerative capacity of both natural and 
human systems. The goal turned into ‘’Not just to do less damage or be net neutral but to make a 
significant impact in creating a better local economy, more resilient and thriving ecosystems, and still have 
a profitable business endeavor’’. 12 

Understanding the place patterns as the first fundamental phase in regenerative architecture, helped the 
architects to recognize the potential-rich fundamental nodes where social, economic, and ecological flows 
intersected in order to create potential leverage points. The solution led to the design guides for master 
plan by harmonizing the design with the context (second fundamental phase). The triangle of education, 
health and economic development took place within the master plan, all with direction of leading 
community to provide organic supplies for their consumption and for expanding the organic food market 
into the broader community. Water channels were extended, and biodiversity reappeared. Actual 
buildings of the project are passively cool and built by totally local materials with the least reliance on 
electricity. By ensuring that the organic gardens are expanding through time and applying soil 
regeneration systems, the co-evolution (Third fundamental phase) is ensured. Training in permaculture 
and biodynamic farming for regional farmers are helping to regenerate the landscape and ensure that the 
health of Playa Viva continues to increase.  

The project has brought back 86 hectares of coastal forests and wetlands so far which can capture 
significant amount of CO2 existing in atmosphere. The real victory of the project is Relationship between 
village, the visitors, its farming practice, its economy, the watershed, and the ecosystem in general and 
buildings are the least important aspect of regeneration in this project,13 which means that project’s 
success is mostly depended on a successful landscape design in a rural context. 

 

 

 

 

 

 

 

 

 
12 Gibbons L. Shifting the Sustainability Paradigm: Co-creating Thriving Living Systems Through Regenerative Development. Ph.D 
diss. Arizona state university. 2019. 
13 Hes D and Du Plessis C. Designing for hope. Routledge. 2015. p 113-115. 

https://www.mdpi.com/2071
-1050/10/6/1910 

This Site plan illustration of Playa viva has been removed in this 
publication due to copyright reasons. 
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3. Regenerative architecture in urban context 
Regeneration needs to exist within the building and the site to make a circular social and environmental 
relationship between people, the built environment and surrounding context. Making this flow within 
populated urban areas requires considering the building as the site. While there is no nature in 
surrounding, building itself should provide nature within the site. So, the building as a productive machine 
needs to be designed potentially regenerative by applying the main regenerative design strategies and 
technologies14 by considering the social integration and people’s connection to the nature. These 
strategies have intersection with green and net-zero architecture. The difference is that regenerative 
building goes beyond being neutral and becomes carbon positive. I gathered the key points of these 
strategies as below: 

 Green roof and skins. Green roof and facades are common in buildings industry. But regenerative 
architecture proposes new methods and strategies in which, accurate calculations of carbon 
absorption, oxygen release and plants lifecycle period play important role. These calculations will 
collaborate with the regenerative goals in larger scales such as cities, countries, continents, and 
the world, in order to estimate the whole human impact on the course of climate change. In other 
words, green nature becomes an inseparable organ of the buildings. It makes the regenerative 
buildings benefit both citizens and nature. In the unit of square meters, surfaces covered by grass 
and in the unit of cubic meters trees provide the best opportunity to capture CO2. 15    

 Capturing rainwater. Design and construction of water circulation systems and wetlands in the 
projects can help to store stormwater in order to replenish underground water sources.  

 Green energy consumption and production. The concept of Net zero energy buildings turns into 
energy producer building that can store energy for its use and serve a small scale of energy to 
surrounding communities. Renewable technologies are useful for make it happen, such as solar 
panels and wind turbines in addition to biodigester technologies which convert solid waste into 
energy. 

 Green sustainable materials. The production and processing of wood uses much less energy than 
most other building materials, which provides wood products a significantly lower carbon 
footprint. As a result, wood can be used as a low-emission substitute for materials that require 
larger amounts of fossil fuels to be produced. If you convert one cubic meter of a solid material, 
such as concrete or brick, for a cubic meter of timber, you will eliminate approximately one ton 
of carbon dioxide from being emitted into the atmosphere. Using wood reduces the carbon 
footprint of buildings in two keyways: 1. through carbon storage and avoided greenhouse gas 
emissions. 2. As trees grow, they absorb carbon dioxide from the atmosphere, release oxygen, 
and incorporate the carbon into their wood, leaves or needles, roots, and surrounding soil. 16 

 
14 Babtiwale, E. HMC Architects, Thought Leadership. Regenerative Architecture Principles: A Departure from Modern 
Sustainable Design. 2020. https://hmcarchitects.com/news/regenerative-architecture-principles-a-departure-from-modern-
sustainable-design-2019-04-12/ (accessed 2020-03-02). 
15 Sanyé-Mengual E, Cerón-Palma , Oliver-Solà J. Integrating Horticulture into Cities: A Guide for Assessing the Implementation 
Potential of Rooftop Greenhouses (RTGs) in Industrial and Logistics Parks. Journal of Urban Technology. Routledge. Vol. 22, No. 
1, 87–111. p 89-92.  https://www.tandfonline.com/doi/full/10.1080/10630732.2014.942095 
16 Carbon footprint. WoodWorks.org. https://www.woodworks.org/why-wood/carbon-footprint/ (Last access 2020-04-17) 
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This illustration of building performance done by ArchiBlox has been removed in this publication due 
to copyright reasons. 

3.1. Case Study: ArchiBlox Carbon positive housing module 
ArchiBlox, a modular buildings specialist, is the first to successfully design a prefabricated carbon positive 
house for urban context application. This is a 77 m2 house which is divided into two sections; the sunroom 
facing the north and the second section comprising the living space. This house is designed especially to 
suite the climate of Australia. 

A life-cycle assessment of CO2 emissions which starts from product manufacturing of the building and 
continues to carbon emission in building life cycle shows that building has a positive carbon footprint not 
only by zero carbon emissions, but also by producing more energy on site than the building requires. Air 
conditioning needs are minimized through an airtight construction and by usage of underground tubes 
which take the cool air from outside and circulate it inside. Lighting needs are minimized through a design 
that allows light to enter a large portion of the house. The front portion of the house is almost entirely 
made of glass.17 

Garden walls used in the building block sun penetration and provide a source of herbs and berries. Rooftop 
garden besides producing plants and capturing carbon provides insulation during the summer. All the 
construction materials used are completely green and energy consumption is provided by solar panels 
which are conserved within building by double glazed doors and windows. Rainwater and waste are totally 
recycled and used in garden.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 - ArchiBlox positive footprint house, Building performance and technology 

 
17 VNC group. The review of world's first carbon positive house. Vncgroup.com. http://www.vncgroup.com/review-of-the-
worlds-first-carbon-positive-house/ (Accessed 2020-04-17) 

http://blog.vncgroup.com/review-of-the-worlds-first-carbon-positive-house/ 
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Figure 4 - ArchiBlox carbon 
positive house 

All the required energy of the house is provided by a 5kW Solar PV Power system on the rooftop. The 
extra Power not consumed by the house can transmit to the urban electricity grid system. Such a system 
is estimated to generate environmental benefits equivalent to 6,000 trees in a year. This is how we can 
estimate the range of its carbon-positive impact.  ArchiBlox’ s Carbon positive house design won the award 
for Residential – New Build prize at the Australian International Green Interior Awards 2015. Drawing 
down the construction cost in order to attract house buyers is still a key challenge in this project. 18 

This house shows how a single module of house can provide positive environmental impact by applying 
right methods and technologies and following simple environmental patterns of sun and wind. This house 
as a small-scale building stands for regenerative. 

 
 
 
 

 
 
 
 
 
 
 
 
 
4. Regenerative Urban Development 
Large-scale urban development projects cause the most negative environmental impact. Although the 
sustainable urban development methods draw down the impact, still recently developed urban centers 
are largely responsible for an estimated 80% of GHG emissions and especially carbon dioxide of the 
planet.19 After water, concrete is the most substance used on the planet earth, while it is the cause of 50% 
of carbon emission by human activities and 80% of concrete is used in urban constructions.20 The urban 
planning system is also experiencing a lack of integrated information on the “value’ and “place” of 
ecosystems. Masterplans are mostly not harmonized with the ecosystems and extreme amount of energy 

 
18 Lobos A. Redefining Sustainable Potential in Product Design. Rochester Institute of Technology. ISBN: 978-87-93416-15-4. 2017. p 
10-11 
19 L.clark A. Environmental Challenges to Urban Planning: Fringe areas, Ecological Footprints and Climate Change. Governance, 
Socio-Economic, and Environmental Issues Workshop.2009.   
https://www.eastwestcenter.org/fileadmin/resources/seminars/Urbanization_Seminar/HCMC_Workshop/Papers_and_Present
ations/Allen_Clark__HCMC_Workshop_Final_Paper__formatted_version_.pdf (Accessed 2020-04-20) 
20 Concrete: the most destructive material on earth. Theguardian. 2019-02-25 
https://www.theguardian.com/cities/2019/feb/25/concrete-the-most-destructive-material-on-earth (Accessed 2020-04-16) 

http://blog.vncgroup.com/r
eview-of-the-worlds-first-
carbon-positive-house/ 

This photograph of carbon positive house has been removed in this 
publication due to copyright reasons. 
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consumption in some part of the city, such as commercial centers, requires long distance energy 
transmissions which is a reason of up to 15% energy loss.21  

While the urban developments have significant negative impact, they still can be the best opportunity to 
tackle the climate change crisis. Because of producing a significant number of populated buildings, if these 
buildings perform as natural landscapes, the positive footprint would be as effective as the current 
negative impact. But the economy system of authorities makes it harder to be manifested. The private 
development sections avoid developing buildings as nature producing landscapes because of high costs 
of green materials, slow construction methods, expensive applications and maintenance of such systems. 
On the other hand, authorities do not take the risk to expand their financial limits to make it happen.22 As 
it is outlined in Appendix A, Marc barasch, Author and environmental activist of Extinction Rebellion, 
proposes a blockchain-based “coins” for everything from planting mangrove trees to saving ecosystems 
to poverty reduction. He believes that for encouraging developers to enter slow-return regenerative 
market we need to create a regenerative asset class and following that a method is required for a multi-
trillion-dollar transition from degenerative to regenerative economy.23 This significant change in economy 
system requires decades to happen, while we have no time to lose in tackling the crisis.  

Some authorities around the world are trying to consider regenerative urban developments and even 
started the construction of the first prototypes. Such as municipality of Liouzhou in China. Stefano Boeri 
has developed a design of ‘’Forest city’’ in Liouzhou which is claimed to stand for regeneration. An urban 
district which will be able to absorb about 10,000 tons of CO2 and 57 tons of microparticles every year and 
produce 900 tons of oxygen at the same time to combat global warming and the problem of air pollution. 
The project is energy self-sufficient, by using geothermal energy for the interior spaces of buildings and 
the rooftop installation of solar panels and wind turbines.24 But in the last proposal of the project design, 
the construction materials happened to be concrete in order to make the fast return of investments 
possible. Based on my concrete CO2 analysis of one already built prototype of this project in Milan (Vertical 
forest), it takes at least 26 years to absorb only the carbon emitted at the first place in cement production 
and construction stages. On the other hand, most of the greenery in this project are used on concrete 
terraces of high rise buildings. By using plants and trees on private terraces, one cannot estimate how the 
maintenance of this attached nature will take place. By producing the same buildings and adding nature 
to them as private gardens, we are not making a harmonic relationship between humans and nature. We 
are just using more plants in buildings without ensuring their maintenance and co-evolution.25  

 

 
21Chen, Bin. Urban energy consumption: Different insights from energy flow analysis, input–output analysis and ecological 
network analysis. Applied Energy. Vol 138. p 104-106 
22 Schurig, Stephan. A regenerative urban development: a roadmap to the city we need. World Future Council. outcomes of The 
3rd Future of Cities Forum September 4-7, 2013 in Hamburg, Germany. https://www.worldfuturecouncil.org/wp-
content/uploads/2016/01/WFC_2014_Regenerative_Urban_Development_A_Roadmap_to_the_City_We_Need.pdf (accessed 
2020-04-08) 
23 Barasch, Marc. How a regenerative revolution reverse climate change. Forbes.com. (2018) 
https://www.forbes.com/sites/lorinfries/2018/10/21/how-a-regenerative-revolution-could-reverse-climate-
change/#a8b136510f2c (accessed 2020-04-08) 
24 Stefano Boeri Architetti. Liouzhou Forest City. (2016) https://www.stefanoboeriarchitetti.net/en/project/liuzhou-forest-city/ 
(Accessed 2019-10-08) 
25 Hes D and Du Plessis C. Designing for hope. Routledge. 2015. p 113-115. P 7 
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Figure 5 - Design Proposal, Building Prototypes 

CHAPTER 2: The Design Proposal 
 

1. Building Prototype 
Based on the research and analysis of case studies, here and in Appendix A, I propose an regenerative 
mixed-used building system for large scale developments to have the maximum positive footprint. This 
building system is made of an adaptive configuration to follow boundary parameters of any site. In next 
step, the system is applied on a specific site located in Gothenburg-Sweden based on regenerative 
fundamental aspects. By following the mentioned regenerative strategies, technologies and fundamental 
phases, the final design performs as a primary master plan for the site. Then I can be able to compare its 
footprint with the suggested masterplan from municipality.  

The design process was happening parallel with the desk-based research. First, based on mentioned 
strategies and technologies, I considered one regenerative unit as the gene of the landscape building. A 
timber frame cubic module having the potential of taking different programmatic configurations, such as 
housing, winter gardens, commercial units, and social activities. Then designing and analyzing different 
prototypes of the structure took place. The structure required to provide the maximum possibilities of 
green roofs and tree cultivation in order to capture carbon dioxide. At the same time, the social 
regeneration and people’s long-term relationship with the produced nature required to be considered.  

 

 

 

 

 

 

 

 

These prototypes led me to the final configuration of the landscape building providing the best 
opportunity for the application on the site. Green energy production, carbon absorption and oxygen 
release of the building is calculated accurately to keep the footprint on track. The analysis of the 
prototypes is based on scientific formulas of ‘’Ecomatcher’’ for calculating CO2 sequestration of greeneries 
and especially trees26, and the practical information of applied technologies.27 

 

 
26 Fransen, Bas. Calculating Co2 Sequestration. EcoMatcher. (2019). https://www.ecomatcher.com/how-to-calculate-co2-
sequestration/ (Last access 2020-04-09) 
27 Sanz, Mariano. Power Quality Measurements and Analysis for Wind Turbines. IEEE.  2016. DOI: 10.1109. p 8. 
https://www.researchgate.net/publication/3849292_Power_quality_measurements_and_analysis_for_wind_turbines (Last 
access 2020-04-20) 
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Figure 6 - Design Proposal, final configuration 

 

 

 

  

 

 

 

The programs in the building are organized in a way to make the building perform as a continuous park. 
All the rooftops are connected by pedestrian ramps in order to keep this notion. So the rooftop of the 
building which is considered as nature producing machine, could be a community-maintained park which 
can include community in the project. 28 The Commercial units and social activities are placed on the 
ground floor and housing units are located on the top. Most of the units are connected to a winter garden 
and can harvest in a 6 square meters of the garden. The wind turbines and solar panels are placed on the 
ramps and rooftops considering the best orientation. By being energy self-sufficient, using a simple timber 
structure and green materials, and producing approximately 20 000 m2 roof gardens and 400 trees, the 
project can stand for a carbon positive building.  

 

Figure 7 - Design proposal, Section 1 

 

2. Project site  
The urban development of Frihamnen-Gothenburg has started recently and will be finished until 2035 as 
a part of ‘’Gothenburg river city development’’. The target is approximately 3750 homes and 2500 
workplaces. The masterplan is done by municipality with the help of large architecture firms. This almost 
430 000 square kilometers ground plot is being divided into small building blocks and contracted with 
mostly private developers as owners or constructers.29 This division is taken place by considering the most 

 
28 Community maintained Parks. UM-Technical Assistance Center. 2010. 
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/108537/CommunityParks.pdf?sequence=1 (Last access 2020-04-09) 
29 Detaljplan för Blandstadsbebyggelse i Frihamnen, etapp 1, inom stadsdelen Tingstadsvassen i Göteborg. Göteborgs 
stadsbyggnad kontoret. 2016. https://docplayer.se/109399925-Detaljplan-for-blandstadsbebyggelse-i-frihamnen-
etapp-1.html  
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Figure 8 - Frihamnen - 
Gothenburg, the master 
plan suggested by 
municipality 

 

Figure 9 - Frihamnen - 

car access to the site due to real state strategies. The sustainable development is a key point of this large-
scale urban development, but as it is mentioned before in this paper, sustainability for the crisis we are 
facing is not enough.  

The aim of choosing this site is to apply and analyze the social and environmental aspects of the design in 
a large-scale urban development as a provocative project. On the other hand, the environmental footprint 
of the project will have the opportunity to be compared with suggested master plan. 

 

 

 

 

 

 

 

 

 

 

 

The process of applying the prototype on the site follows the fundamental phases of regenerative 
architecture. First step is finding the right direction of the linear buildings on the site by analyzing the 
pattern of the sun and wind. Buildings should capture enough daylight and potential sun power and wind 
turbines should orbit with enough wind flow. It requires the building not blocking each other in terms of 
view, daylight, and wind flow. In other words, the building prototypes which comes up from ground like a 
hill and continue back to the ground from other side, need to grow in opposite direction. This process is 
harmonizing the building configurations with the site environmental patterns as second regenerative 
phase. The rainy climate of Gothenburg will water the plants and help the maintenance of the produced 
nature by rainwater collection. For manifesting the co-evolution as the final fundamental phase, other 
parameters requires to be considered, such as potential wetlands especially for a part of the site which 
will start to flood in 60 years and a propriate pattern of pedestrians and water channels between the 
buildings to keep the flow run in long-term evolution of the nature. The result can bring the nature back 
to the site and heal the ecosystems and play a significant role in capturing the carbon dioxide from 
atmosphere in short-term and long-term processes.  
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CONCLUSION 
Regenerative architecture concept and strategies provide opportunity to tackle the climate change crisis 
by regenerating green nature and energy which leads to carbon positive footprint of built environments. 
This paradigm has shown successful results in terms of landscape architecture and small-scale buildings. 
Large-scale urban developments, because of their huge impact, are the best opportunities to be turned 
into regenerative landscapes and help reversing the course of crisis. For making it possible buildings first 
require having the regenerative potentials within themselves following the natural patterns of the 
context. The reason is that when there is not significant natural ecosystems on the urban context, building 
needs to generate it. A good understanding of the place and harmonizing the regenerative building with 
the environmental patterns, make the buildings perform like natural habitats. Following that, by 
considering the social regeneration and relationship between people and nature, built environments gain 
the potential of maintaining the positive environmental footprint. In the act of regeneration, the new 
economy models are required, from small changes such as considering the produced greeneries by the 
buildings as municipal or at least community-maintained green spaces, up to long-term changes such as 
block chain coins. This is an era of crisis and imminent decision and act are needed.  
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