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ABSTRACT 

Regenerative architecture is a term that is framed in the late 21st century to ensure a 

positive outcome from existing sustainable practice. In today’s trend construction industry 

plays a major role in carbon emissions, water consumption, waste production which can 

cause various environmental issues. These kind of buildings that are not optimised in 

energy consumption can be named as vacuum buildings which inherit a trait of exploiting 

ecological state. So, to preserve the ecological state of a region only sustainable practice 

which reduces the impacts on environment is not enough but a style that breathes life and 

restores the lost habitat is required. The term regenerative refers to a process that repairs, 

recreates and restores its own source of energy. So, the objective of this research is to 

create a regenerative environment that produces a net positive output by creating series 

of complete loops for consumed materials and balancing them by creation of products or 

from by-products.  

 The flow of this research focuses on restoring the equilibrium between nature and 

man-made structures. For this to happen it is necessary to understand the parameters of 

Regenerative design and how it influences the energy, water, material used over the 

environment. Analysis is done based upon case studies to understand the form, 

orientation, design elements etc. Qualitative study relating producing questionnaires, 

research paper study and Internet study will be done to understand the context of 

regenerative architecture. Quantitative details such as Water calculations, Electricity 

calculation, Food waste, Rainwater calculation and environmental simulations will be 

carried out. So the selected site will be incorporated with all the mentioned study to 

conclude with the design. 

 So, to conclude this will be a qualitative approach which focus more on design 

elements to improve the quality of lifestyle of people and ecology within the site. 
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CHAPTER 1 

INTRODUCTION 

   
  
1.1 INTRODUCTION  

Regenerative design is about thinking ahead, where one must design with the 

future in mind. It contradicts with sustainably designed buildings, which are 

based on the concept of only using the minimum resources you 

need, regenerative buildings are designed and operated to reverse damage and 

have a net-positive impact on the environment.  

Buildings as trees, and cities as forests propose an evolution of modernist 

architecture paradigms from mechanical to organic and that changes everything 

where architecture is designed through regenerative processes that mimic 

ecological interrelationship. 

At the macro scale, regenerative buildings can serve as a carbon substation 

sites which can generate and store energy on site for surrounding communities, 

can use the site to clean storm water runoff, and can even have skins that ‘scrub’ 

the air. This idea is not just using fewer resources, but of replenishing and 

bettering our environment. 

A community could learn a great deal from the forest and the ultimate 

technology of cooperation, networking, diversity, high technology, self-

organization. The energy is produced by water distribution, photosynthesis, 

efficient communication, not generating waste etc. we are talking about a 

regenerative system in all dimensions, the “law of the jungle” in partnership. 

 

1.2 AIM 

The aim of this thesis is to create an Eco resort that is built entirely with 

natural materials and thereby interact with the site to Regenerate its resources 

for it to self-sustain. 
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1.3 RESEARCH QUESTIONS IDENTIFIED 

 How can Architecture help in Regenerative Environment design for a 

Community? 

 What are the feasibility aspects of Permaculture Architecture inside a 

Community? 

 How does a Circular Economy work within a community? 

 

 

1.4 OBJECTIVES 

 To Design a structure from natural Materials to reduce the impact on the 

environment. 

 To Study the state of architecture and how it helps to regenerate a piece of 

land.  

 To validate how effective a circular Economy functions within the site. 

 

1.5 THE NEED FOR REGENERATIVE ENVIRIONMENT 

In Today's construction Practice there is a lot of deviation with man-made and 

ecological co-existence which is an essential parameter for life to co-exist. The 

challenge of environmental architecture is to meet the current demands of people 

and there by damping the impacts on ecology. The world has encountered a rise 

in industrial and technological advancements at a rapid phase which lead to the 

increase in demand to cope up the population boom and therefore causing an 

inflation on construction field which let the environmental impacts left unchecked 

in the past 2 decades.  

Frank Lloyd Wright an innovator in terms of eco sensitive buildings even 

before the term “ECOLOGY” was coined and used. He had a belief that a 

building must live in harmony with its environment and therefore it is achieved by 

technological material selection and understanding social aesthetic aspect. An 

Ecologically sensible designer must design with a different approach such as 

aesthetic, economical social and ecological sense that replaces the human 

domination over natural world. And a building that does not come up with all 
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these parameters is considered as a vacuum design. To Maintain an ecological 

integrity, the architect must have a thorough understanding of the local eco 

systems which includes climate, flora, fauna, materials, soil type, water flow, 

biotic communities, and critical habitat at-risk species Eco Friendly Buildings is a 

mixture of passive design to reduce energy, bio mimicry, net zero, locally 

available materials, vernacular architecture and giving way to ecological 

sustainability. 

The Research Paper “THE ECO-FRIENDLY BUILDINGS- A ARCHITECTS 

PERSPECTIVE by Akanu Ibiam” generally focused on the impacts of vacuum 

buildings on environment and suggestions were given on how to improve in 

theoretical format. Environmental Sustainability at a global state is considered as 

impossible in today’s Context due to the huge requirement of landscape. And 

How much impact can this design reinvent natural coexistence. Due to the over 

consumption of fossil fuels by vacuum buildings at a rapid phase it is a necessary 

step to also research on eco-friendly buildings which promises on reducing the 

natural impact over environment. 

So in analyzing with this research paper, we can see that there are many 

loop holes by which environment gets affected. The author coins the word 

“Vacuum Buildings” to signify the importance of ecologically sensible 

buildings that are sustainable in nature. He also adds the point that over 

consumption of fossil fuels at a rapid phase is a necessary step to research 

on ecofriendly buildings which promises on reducing natural impact on 

environment. 

 

1.6 SCOPE OF THE PROJECT 

 The Project will Try to implement Permaculture within the site boundary which 

is a key participant in Regenerative Designs. 

 Will be Constructed using Locally available materials and Natural Materials 

which can be gathered around the site. 

 Cost Analysis will be made based on the materials that was used for 

construction. 
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 Regenerative Aspects will be incorporated for Water and Energy resources 

that are within the site. 

 

1.7 LIMITATIONS OF THE PROJECT 

 The structural height of any building within the site is only at ground level. 

 Cradle to Cradle process and implementation of any material or resource is 

studied only within the site. 

 Ecological Footprint calculation will not be done for the Project. 

 

1.8 VISION OF THE PROJECT 

To create a symbiotic environment that is sustainable in nature, self-resilient, 

supports humans and respects eco system which in-turn regenerates itself to 

help in restoring the damaged equilibrium. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 INTRODUCTION 

Regenerative design relates to approaches the co evolution of humans as 

well as natural systems in a partnered relationship. It can be better explained in a 

sense that the building takes the role of a catalyst in self-healing and self-organizing 

of living beings without compromising on ecology. With Regenerative design, built 

projects and inhabitants are collectively focused on enhancing life of humans, other 

species and ecological systems maintaining an equilibrium and thereby without 

affecting the biodiversity of a specific system. It is also a process in which net 

positive output is derived which includes, energy water and air without over 

consumption and thereby having reduced impacts on environment. Net positive 

outputs can only be Framed if the output of building ranges from 105% - 110% of the 

total intake inside the site and all this must happen within the site so excessive 

outputs can be stored and used later as a backup.  

A Regenerative building not only restores but also improves the surrounding 

environment by enhancing the biotic and abiotic components of the environment. 

This technique requires the designer to think from site, water, climate, energy, flora, 

fauna, microbes, human social system and culture. Carbon is seen as the main 

enemy in pollution since we break its cycle which is considered as a design failure. 

Regenerative design can be achieved by utilizing carbon free technologies, 

producing net positive outputs, urban agricultures such as food on green roofs, local 

animal farming and raising fish on ponds. Recharging storm water to nearby ponds 

or self-developed ponds, constructed wetlands, and creating local ecosystems for 

species who lost their habitat. 

J.T. Gibberd argued “a building is an element set within wider human 

endeavors and is necessarily dependent on this context. Thus, a building can 

support sustainable patterns of living, but in and of itself cannot be sustainable” 

Regenerative design goes a step further than sustainable design. In a regenerative 

system, feedback loops allow for adaptability, dynamism and emergence to create 

and develop resilient and flourishing eco-systems. Cole highlights a key distinction of 

regenerative design is the recognition and emphasis of the “co-evolutionary, 
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partnered relationship between human and natural systems” and thus importance of 

project location and place. Bruno Duarte Dias asserts that regenerative design goes 

beyond the traditional weighing and measuring of various environmental, social and 

economic impacts of sustainable design and instead focuses on mapping 

relationships. Dias is in agreement with Cole stating three fundamental aspects of 

regenerative design which include: understanding place and its unique patterns, 

designing for harmony within place, and co-evolution. 

 

2.2 ELEMENTS OF REGENERATIVE ENVIRONMENT 

To design human and ecological systems, the Designers use applied 

permaculture design principles, systems thinking, and community development 

processes. The biomimicry, circular economics, biophilic design, ecological 

economics, considerably influence the development of regenerative design and also 

social movements such as transition, permaculture, and the new economy. The 

process of designing systems such as restorative justice, rewilding and regenerative 

agriculture can be referred to Regenerative design. 

Integrated design Thinking – Site, Material and Waste, Water, Energy, Human 

health and Happiness, Equity and Beauty 

 Energy Consumption and Saving Measures 

 Sustainable site Developments 

 Reduced Carbon footprint 

 Net positive output in buildings 

 Nature and Manmade Structure Symbiosis 

 Increasing Bio Diversity 

 Creating suitable Habitat for lost eco system 

 Circular Economy 

 Permaculture Architectural Designing 
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Over these elements Circular Economy, Permaculture design, Habitat for lost 

eco systems, Increase in bio diversity, Environmental symbiosis shows the variation 

of regenerative design from conventional sustainable practices. Circular economy 

and Permaculture are the most influential over the others as they promote 

regenerative aspects in a large scale. 

 

2.2.1 Integrated Design Thinking: 

 Involves in considering Site, Material and Waste, Water, Energy, Human 

health and Happiness, Equity and Beauty as a whole and combining 

them into a single design process. 

 This ensures that the building gets constructed in an efficient way 

without the usage of excess energy. 

 For Example, when we consider site planning we must look into 

excavation, replacement of lost ecology, reusing of excess soil within the 

site, transportation, construction and demolition waste, energy required for 

transport etc. to make the site efficient. 

2.2.2 Energy Consumption and Saving Measures: 

 Energy consumption within a selected area of study, effective measures to 

create or recreate lost energy to get things into cycle. 

 Role of energy efficient hardware can save a lot of energy. 

 For example, use of LED bulbs as it tends to emit more luminance with 

lesser watts. 

 

2.2.3 Sustainable Site Developments: 

 Things such as trees, ecology, water flow pattern, soil type, habitat at 

risk all comes under this. This also comes under Integrated design 
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thinking process but here it specifically focuses more on how the site 

interacts with the environment. 

 This is considered because a collection of sites give way in forming a 

community so it is necessary we look into each and every site of location.  

2.2.4 Reduced Carbon Footprint: 

 Reduction in overall carbon foot print can produce more sustainable and 

efficient building systems. A Less power consuming settlement can lead 

to Lesser urban heat islands. 

 Overall it helps the settlement go sustainable and cause lesser 

environmental issues. 

2.2.5 Net positive Output in Buildings: 

 Energy consumption within a selected building can produce excess energy 

that can be shared with the central power grid for that local area, this 

local source can thereby reduce the overall energy required for the 

entire community. 

 This promotes a whole community regenerative power source. 

2.2.6 Nature and Man Made Structure Symbiosis: 

 Design and construction of structures in an organic method in such a 

way that it does not affect the natural ecosystem surrounding the man-

made structure. 

 Elements such as Bio degradable, non-toxic, non-hazardous can help 

in environmental symbiosis. 

2.2.7 Increasing Bio diversity: 

 Natural symbiosis helps to trigger bio diversity in eco system. Since 

man operates as an equilibrium with the nature there is a scope for a 

rich eco system.  
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 An increase in Bio-diversity signifies that the Community is towards the 

path to regeneration. 

2.2.8 Creating Habitat for Lost Ecosystem: 

 Repairing existing resource which are damaged, encroached, 

contaminated to support local ecosystem to improve bio diversity in a 

specific region. 

 For example, use of constructed wetlands can improve eco system of that 

specific region as well as clean the contaminated water present in a lake.  

2.2.9 Permaculture Architectural Designing 

 Permaculture design emphasizes patterns of landscape, function, and 

species assemblies. It determines where these elements should be placed 

so they can provide maximum benefit to the local environment.  

 Permaculture maximizes useful connections between components 

and synergy of the final design.  

 The focus of permaculture, therefore, is not on each separate element, but 

rather on the relationships created among elements by the way they are 

placed together, the whole becomes greater than the sum of its parts. 

2.2.10 Circular Economy 

 A circular economy is defined as an economic system of closed loops in 

which products, raw materials and components lose their value as little as 

possible, renewable energy sources are used and systems thinking is at 

the core. 

 It aims to keep products, equipment and infrastructure in use for longer, 

thus improving the productivity of these resources. All "waste" should 

become "food" for another process: either a by-product or recovered 

resource for another industrial process or as regenerative resources for 

nature. 
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Over these elements Circular Economy, Permaculture design, Habitat for 

lost eco systems, Increase in bio diversity, Environmental symbiosis shows the 

variation of regenerative design from conventional sustainable practices. Circular 

economy and Permaculture are the most influential over the others as they promote 

regenerative aspects in a large scale. 

 

2.3  CIRCULAR ECONOMY 

From the beginning of the 20th there has been various iterations of building 

construction has shaped sustainability in such a way as how it is existing today. Bio 

Climatic architecture (1908-1968), Environmental architecture (1969-1972), Energy 

conscious architecture (1973-1983), Sustainable Architecture (1984-1993), Green 

architecture (1994-2006), Carbon Neutral Architecture (2006-2015) and Finally 

Regenerative Architecture (2016- Future). For the upcoming 20 years the verse of 

the 7th Paradigm named regenerative architecture will be influenced by ideas of Lyle, 

Braungart and McDonough regarding cradle to cradle design and Bio Mimicry. The 

influence of these 7 paradigms has sculpted the architectural practice in a way that 

encouraged new construction techniques such as insulation materials, renewable 

system, efficient HVAC technologies. The most recent trend is ultra-efficiency and 

effectiveness.  

Buildings are Responsible for 40% of carbon emission, 14% of water 

consumption, 60% of waste production and 50% of the world’s population is in urban 

areas. The building construction and urban sprawl severely damage the Environment 

that it destroys agricultural lands, wetlands or even water bodies present in its way 

which the earth cannot compensate. Building Materials are another limited resource 

within a building life cycle. The regenerative nature of most materials used is also 

long since they were subjected to millions of years in making. Even the Net Zero 

building concept that seeks to accomplish max efficiency from the notion of 

neutralizing the resource consumption restricts a building’s impact to “zero” or “net 

zero” which is misguided to a long term sustainable building practices. 

In order to achieve a positive building foot print, we need to move from cradle 

to grave paradigm which supports reduce, avoid, prevent fossil fuel energy use to a 

regenerative paradigm that aims to increase, support, and optimize the use of 
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renewable energy resources. A regenerative sustainable building seeks the highest 

efficiency in managing combined resources and max. generation of renewable 

resources. 

The term “Regenerative” refers to process that repairs, recreates or revitalizes 

its own source of energy. In a sustainable society it shapes the needs of community, 

its needs and its balance of nature. Thus, the concept of regeneration occurs by 

creating a series of circle of consumed materials is balanced by creation of products 

or by-products. Applied to architecture a building will integrate a number of 

constrains inside its loop and there by on a whole it will be able to reproduce and 

recreate all of its resources it consumed to be rebuilt to perform and function. Safe 

and Healthy materials, Material Reuse, Renewable energy and Carbon 

Management, Water Stewardship, Social Fairness are the necessary framework that 

needs to be addressed at conceptual stage while designing a regenerative building. 

Selection of construction system, defining of design elements and their 

performance, enhance air quality and human health, energy saving, renewable 

energy production, water management, designing with nature, choice of regenerative 

materials to be used are some design criteria to be followed while formulating a 

design idea. 

 

 

 



 

12 

 

Fig 2.1 A Diagram depicting a typical circular economy 

 

2.3.1 PRINCIPLES OF CIRCULAR ECONOMY 

A Circular Economy is Looking beyond current existing model. A Circular 

model economy aims to refine growth, focusing on positivity and society vice 

benefits. 

 

 

Fig 2.2 A Diagram of cradle to grave system 
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The 3 Principles of a circular Economy 

include, 

 Design out waste & pollution 

 Keep products & material in use 

 Regenerative natural system. 

A Circular Economy builds & Rebuilds the 

overall system health there are 4 stages of 

circular economy which includes, 

 Purchase of resource 

 Usage of Resource 

 Repurposing of used resource 

 Redistribution of used resource  

 

1) Purchase: 

 Circular economy starts with 

purchase. 

 Anything that undergoes a 

circular lifestyle is designated for 

disassembly. 

 E.g. Consumer purchase 

recycled metals, plastic for 

energy purpose and irrigation 

system buys recycled water.  

 

Circular  
Economy 

Fig 2.3 A Diagram of cradle to cradle 

system. (Circular Economy) 

 

1 

2 

3 

4 

Fig 2.4 A Diagram of Circular Economy 
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Use: 

 Materials in circular economy don’t just age as time passes by, they get 

consumed for what they are designated to offer. 

 This must not only be a resident level but also at an industrial level so that it 

makes sure that we deplete a resource before discarding it. 

 E.g., Refineries use sulfuric acid to produce alkylate, a compound in gasoline 

that is used to improve fuel efficiency. Partner companies such as Veolia 

reclaim this spent acid and regenerate it back into the original state to make 

more alkylate. 

2) Repurpose:  

 This process gives resources another life.  

 This process may not have the same product but a by-product which can be 

re purposed. 

 E.g., Combined Heat and Power plants generate and form green steam that 

makes affordable, low carbon alternative to independent heating systems in 

buildings. 

3) Redistribution: 

 It is critical to make a circular solution sustainable end to end. 

 Communities need a way to capture the repurposed product and deliver it 

to the next consumer. 

 E.g., A town’s garbage collector can team up with manufacturers like 

plastic, metal, paper, glass so that redistribution occurs 
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2.4 PERMACULTURE ARCHITECTURE 

David Holmgren and Bill Mollison devised the word permaculture in 1978. The 

original meaning of the word permaculture is to refer "permanent agriculture", but 

was expanded to stand also for "permanent culture", as it was understood. As 

Masanobu Fukuoka’s natural farming philosophy inspired, the social aspects were 

integral to a truly sustainable system and the Regenerative design is integral to 

permaculture design. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Robert Rodale coined the term ‘regenerative organic agriculture. The term 

defined a type of farming that is more than ‘sustainable’.  To regenerate when 

disturbed, the Regenerative organic agriculture “takes advantage of the natural 

tendencies of ecosystems. In that perspective, it is differentiated from other forms of 

agriculture that may be either against or ignore the results of those natural 

tendencies”. This kind of farming is defined by "tendencies towards greater diversity 

 

Fig 2.5 A Diagram of Permaculture 
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in the biological community, greater reliance on internal rather than external 

resources, more perennials and fewer annuals, and closed nutrient loops." 

John T. Lyle (1934–1998), a landscape architecture professor observed the 

relation between concepts developed by Bob Rodale for regenerative agriculture and 

the chances to develop regenerative systems for all other aspects of the world. While 

regenerative agriculture focused solely on agriculture, Lyle expanded its concepts 

and use to all systems. Lyle understood that when developing for other types of 

systems, more complicated ideas such as entropy and energy must be taken into 

consideration. 

Permaculture is a way to integrate Land, resources, people and mutually 

beneficial strategies that initiates no waste closed loop system as seen in natural 

systems. It is said that permaculture can provide solutions for rural as well as urban 

context at any scale. It is a multi-disciplinary technique that involves agriculture, 

water harvesting, energy, natural buildings, hydrology, forestry, waste management, 

animal systems, aquaculture, technology and community development. It is a 

integration of landscape and people in providing people with food, energy, place for 

living and material needs in a sustainable way with harmony. 

Permaculture design is basically a multi-faceted and fully integrated and 

environmentally harmonious method for defining designs for human-focused 

landscapes. The permaculture design environment will be capable of providing many 

essential necessities of a family unit or a community efficiently and with use of 

principles of sustainability. In integrated design, efforts are centered on inter-linking 

all elements in a system by successful arrangement of the outputs of one entity to 

the inputs of a second entity with more efficiency and zero waste. 

The Permaculture design works also with natural harmonies to revitalize poor 

yielding lands and construct natural systems to support human beings living on the 

earth. There are many different disciplines included in Permaculture, such as 

hydrology, soil science, biology, engineering, geography, climate, geology and 

architecture. The Permaculture designers are considered to be generalists 

possessing basic understanding of many disciplines and their practical use and 

relevance. This perspective enables these generalist designers to envision a broad, 

comprehensive view, or meta-picture of a large, interconnected network or system.    
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2.4.1 HOW PERMACULTURE DESIGN IS RELATED TO ARCHITECTURAL 

PLANNING 

Permaculture design has a basic connection to architectural planning and 

design because it is focused on the following essential design elements:  

• Mainframe Design:  

Mainframe design is often the starting point for Permaculture designs projects as it 

validates all dimensions of the big picture. The mainframe consists of study and 

designs for the essential characteristics of a future human landscape. The essential 

characteristics are water, structures and access. In Permaculture design, emphasis 

is given to optimize our interactions with water when it traverses through the 

landscape with the essential functions of slow, sink and spread. 

The fundamental rules for access design are traveling a landscape on contour when 

possible, crossing valleys along dam or pond walls whenever feasible and to avoid 

erosion, descending or ascending landscapes following ridge lines. In terms of 

structure, by allowing the pattern of a physical site to rule, we will have a well-

situated, efficient and effective dwelling in harmony with nature.     

    

• Sector Analysis: 

Sector analysis is done with the current of steady incoming energies to the 

site, that cannot be avoided. This is due to that the are exterior energies do not 

originate and they are not controlled onsite.      

• Zone Planning: 

Zone planning makes use of a location-related approach to elements that we 

may desire to include in a Permaculture design. It is not merely a manner of 

approaching and studying energy needs of components for proper placement in 

proximity to major habitation areas of the overall design, but requires a creative style 

of placement as well as scientific considerations. These zones are not fixed.  
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• Workflows:  

Workflows, or “life flows,” are important design aspects of creating an entire 

lifestyle, or Permaculture design. Designing for workflows entails using an 

imaginative viewpoint to envision how we might interact with this newly created site 

on a daily, monthly or yearly schedule.     

• Analysing and Connecting Components:  

Analysis and interlinking of components comprises of noting all of the 

requirements and products or functions of each component of a system. By this 

activity, we can easily comprehend how various components may interact so that we 

may begin to envision the connecting of these components to form a “holistic” design 

that is functionally integrated.   

 

2.4.2 PRINCIPLES OF PERMACULTURE ARCHITECTURE 

The 12 permaculture design principles include thinking tools, that when 

combined together, help us to creatively re-design our environment and our nature in 

a world of less resources and energy. These principles are universal, although the 

methods used to express them will vary greatly according to the situation and place. 

They can be applied to our social, personal, economic and political reorganization. 

The ethical foundation of permaculture supports the use of these design tools, 

assuring that they are utilized in appropriate ways. Each principle can be considered 

as a door that opens into a whole system of thinking. They provide a different 

perspective that can be understood at varying levels of depth and application. David 

Holmgren, the co-originator of permaculture, redefined permaculture principles in his 

seminal book, Permaculture: Principles and Pathways Beyond Sustainability. When I 

started giving talks about permaculture to all sorts of different audiences, I decided to 

write my own explanations and apply the principle not only to designing gardens and 

farms but to business, society and culture. Every principle comes with David's 

'proverb' and is followed by an explanation. 

http://www.green-shopping.co.uk/books/pp/david-holmgren-1/permaculture-principles-pathways.html
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1. Observe and interact 

2. Catch and store energy 

3. Obtain a yield 

4. Apply self-regulation and accept feedback 

5. Use and value renewable resources and services 

6. Produce no waste 

7. Design from patterns to details 

8. Integrate rather than segregate 

9. Use small and slow solutions 

10. Use and value diversity 

11. Use edges and value the marginal 

12. Creatively use and respond to change 

Fig 2.6 A Diagram of Principles of Permaculture 
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• OBSERVE AND INTERACT: 

“Beauty is in the mind of the beholder” 

The element of observation and stillness and constructs the basis of 

permaculture design. This is a world of instant makeovers, where every-thing 

is fast, having the ability to observe the seasons, monitor the changing micro 

climates on a piece of land, to understand how the patterns of wind, weather 

and slope affect the frost pockets and plant growth, is a chance to learn the 

major aspects of Earth Care. It also makes us more capable of making wise 

decisions about how we design or eco-renovate our houses and plan our 

gardens and farms. 

• CATCH AND STORE ENERGY:  

“Make hay while the sun shines” 

Closely connected to observation is the art of capturing energy in a 

design, so that we can reduce the need to acquire resources from the outside. 

In a garden this is like excluding planting young seedlings in frost pockets in 

spring or increasing the solar energy, and it can be achieved by either a 

conservatory or a greenhouse. By this approach, we are trying to retain the 

resources like heat, water, sunlight, biomass, fertility and soil. This will make 

us more self-supportive.  So, we can extend the season and increase the heat 

in a house with passive solar gain. 

 OBTAIN A YIELD:   

“You can’t work on an empty stomach” 

Food is so important as much as one third of our ecological footprint. 

Hence it makes sense to grow as much as possible, even if this is constraint 

to the sprouted grains on the windowsill of an apartment. So a permaculture 

garden is an edible landscape accompanied with good floral plants. This will 

attract beneficial insects, and a building is a potential heat store and structure 

for solar panels. But the concept of 'yields' is not merely about renewable 

energy or veggies; it can be a social capital. It is good to see people changing 

their lives for the better, building community links and reducing their carbon. 
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• APPLY SELF REGULATION AND ACCEPT FEEDBACK:  

“The sins of the fathers are visited on the children of the seventh generation” 

When the fossil fuels are burnt, CO2 is released into the atmosphere. 

This will trap the heat and increase the temperatures on the planet surface. 

This causes ice to melt which leads to loss of reflective surfaces, leading to 

more absorption of sunlight and even higher temperatures. We must accept 

responsibility for our actions. 

• USE AND VALUE RENEWABLE RESOURCES AND SERVICES:   

“Let nature take its course” 

Whenever possible, permaculture tries to utilize the renewable 

resources. This is not only applicable to energy but also to soil conservation, 

coppicing, ecological building and the planting of annual food crops, as well 

as perennials with seed saving. The dangers of relying on non-renewables, 

technological fixes and speculative money are becoming ever more evident. 

 PRODUCE NO WASTE:  

“Waste not, want not”  

In the UK, the equivalent of 24 bags of sugar per household per week 

are to be thrown away.  14.1 kg per week is equal to 29 million tons per year 

approximately. There is a favourite saying that the landfill of today will be the 

'mine' of tomorrow. There should not be any waste collection and the 

business is to be designed on permaculture principles. Things must be reused 

first and then recycled in all possible materials:  cardboard, paper, glass, 

textiles. All organic materials, from kitchen waste to shredded paper are to be 

composted. The subsequent compost feeds the edible container garden and 

provides a medium for growing plants for other projects at the Sustainability 

Centre. 

 DESIGN FROM PATTERNS TO DETAILS:  

“Can’t see the forest for the trees” 
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There needs to be an 'edge' between house and garden. And we must 

make both productive aesthetic and in terms of energy harvesting and food 

crops. The pattern of what sustainable living might be, with examples from 

other places, and then we refined our exploration into the detail appropriate 

for our particular site. We didn't make a 'shopping list' of individual items or 

projects and try to mesh them together in a hotchpotch of what might be 

regarded as 'green'. 

 INTEGRATE RATHER THAN SEGREGATE:  

“Many hands make light work” 

Using hard edges to design our spaces is a cultural tendency to 

separate veggie gardens from flower gardens. The gardeners know that the 

more integrated the orchard is with the wildflower meadow, or the vegetables 

are with flowers frequented by beneficial insects, the less pests will prevail. 

The same is true for people. Cultural diversity yields a robust and fertile 

culture, whereas a rigid monoculture of politics and religion can bring sterility, 

even social and political repression. 

 USE SMALL AND SLOW SOLUTIONS:  

“Slow and steady wins the race”  

Our society currently depends mainly on inputs of fossil fuels. But our 

biosphere is over-loaded by the output of fossil fuels. The more accessible 

and fixable our technology is, the more robust the system. This principle 

speaks of appropriate technology and of hand tools, that can easily be fixed. 

  If the fuel supply is interrupted, the shelves of super-market will go 

empty at an alarming rate. So it is better to build resilience into our systems 

by delocalizing our essential needs as much as possible, we must have 

technological alternatives so that we can fix. 

 USE AND VALUE DIVERSITY:  

“Don’t put all your eggs in one basket” 
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Biodiversity creates healthy and efficient ecosystems. Diversity in 

terms of energy sources, crops and employment, make for greater 

sustainability. Valuing diversity amongst people makes for a more peaceful, 

equitable society. Conflict and wars are the biggest slayers of sustainable 

development. 

 USE EDGES AND VALUE THE MARGINAL:  

“Don’t think you are on the right track just because it’s a well-beaten path” 

Examples of 'edge' in nature are: where river and sea meet land in the 

fertile interface of estuaries, full of invertebrates, bird and fish life; where 

canopy meets clearing in the woodland, inviting in sunshine and air and a 

profusion of flowers; where plains and water meet, flooding and capturing 

alluvial soils; where the banks of streams meet the water's edge and fertility is 

built with deposited mud and sand in flood time, giving life to a riot of plant life 

etc. 

Edge in nature is defined as increasing diversity by the increase of 

inter-relationship between the elements: air, earth, water and fire (sun). This 

phenomenon increases the possibilities for life in all of its forms. In human 

society, edge is seen where we have cultural diversity. It is the place where 

creative thinkers and so-called 'alternative' people thrive. where new ideas are 

encouraged to develop and ageless wisdom is respected with its rightful 

freedom. 

 

 CREATIVELY USE AND RESPOND TO CHANGE:  

“Vision is not seeing things as they are but as they will be” 

In nature, there is a process of succession. Bare soil is colonized by 

weeds that are in turn superseded by brambles. Then pioneers follow; like 

silver birch, alder and gorse which stabilize the soil. The latter two even fix 

nitrogen to create an environment that can host slow growing temperate 

climate species like oak, beech and yew. But nature is dynamic and 

succession can be interrupted by brow-sing animals, storms that fell trees and 
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create clearings or a changing climate that is less hospitable for certain climax 

giants like oak and beech. 
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CHAPTER 3 

METHODOLOGY 

 

3.1 INTRODUCTION 

This research work will mainly focus on restoring the equilibrium between 

nature and man-made structures. For this to happen it is necessity to have a 

thorough understanding of the local eco system, climate, flora, fauna, material 

properties, soil type, soil composition, water flow, biotic communities, critical 

habitat at risk species etc. of the selected city. 

 The flow of this research focuses on restoring the equilibrium between nature 

and man-made structures. For this to happen it is necessary to understand the 

parameters of Regenerative design and how it influences the energy, water, 

material used over the environment. Analysis is done based upon case studies to 

understand the form, orientation, design elements etc. Qualitative study relating 

producing questionnaires, research paper study and Internet study will be done to 

understand the context of regenerative architecture. Quantitative details such as 

Water calculations, Electricity calculation, Food waste, Rainwater calculation and 

environmental simulations will be carried out. So the selected site will be 

incorporated with all the mentioned study to conclude with the design. 

  

This study will be a qualitative approach which focusses more on design elements 

to improve the quality of lifestyle of people and ecology within the site. For better 

understanding  
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3.2 IDENTIFICATION OF A CONTEXT 

The Banasura Resorts is claimed to be the largest mud resort in Asia at 

Vellamunda in the backdrop of Banasura hills, 18 km away from Mananthavady 

in Wayanad district, Kerala. The whole construction of the structure is done with 

mud and revolves around the gathering of materials that were available inside the 

site. 

Fig 3.1 Figure of Methodology Adopted 
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Regenerative Scope Identified: 

 No air-conditioners were needed as the mud walls act as an effective regulator of 

heat and cold. Moreover, there is a cooling stream flowing through the property. 

 The Site features a bio-gas plant that recycles organic waste and fires the resort's 

kitchens.  

 For extra Lighting CFL lamps are used as it minimizes energy consumption. 

These CFL lamps are used all over the site. Natural Lighting is used to its fullest. 

 The resort is built entirely with mud and materials that are available around the 

site. 

 Most of the woodwork is from recycled wood. To preserve its natural consistency 

cashew oil is used to treat the wood. 

 Thousands of Guadua bamboo saplings planted around the resort create bio 

fencing while improving the already pristine air quality. Soil erosion is controlled 

by planting Vetiver grass in critical areas. 

 

3.3  MATERIALS IDENTIFIED ON THE SITE 

The whole construction of the structure revolves around the gathering of materials that 

were available inside the site. Local construction techniques were implemented with the 

help of the local tribes who are living in and around the resort area. Terracotta tiles and 

Kurudis were outsourced with a local dealer but most of the materials used are only from 

the site.  

Mud Construction is adopted to reduce the impact on the environment staying true to the 

nature of the context. The architectural design of the resort follows a rammed earth 

construction technique. The structures of the resort are constructed using mud excavated 

from the site itself. The area of the entire structure is about 20,000 square foot which is 

made entirely out of mud, with bamboo roofing and coconut palm fronds. 
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Table 3.1: Materials Identified  

Materials used for Construction 

Walls Clay and Mud Plaster 

 Provides higher resistance to thermal radiation exposed 

to solar radiation. And thereby reducing the interior air 

temperature. 

 

 

Flooring Terracotta Tiles 

 The tiles are eco-friendly as it is made entirely out of the 

mud and has a good resistive property. 

 

 

Ceiling Thatch roof with Terracotta Kurudis insulation  

 In warm and cold weather, the thatch has air pockets 

that store air and thereby regulating the temperature 

inside the structure by keeping it warm in winters and 

cooler in summer. 

 Installing Kurudis below the thatch roof is also an added 

advantage to cut down excess heat that penetrates 

through and keeping the earth room much more cool 

during summer. 
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Mud Construction has a R - value of 0.35-0.70 Km2/W which varies according to the 

thickness of the wall and a U-value of 1.9 W/m2K and the thermal storage capacity is about 

1830 kJ/m3K. 

When It comes to mud construction they have an advantage of being cost effective 

and local resource but at the same time they are time consuming and labour intensive. The 

overall cost of the building will depend upon the design and the type of finishes one expects 

from it. The technologies that are implemented are cost effective as such. Two types of mud 

construction technologies can be taken into consideration in this context, which are 

Compressed Earth Stabilized Block (CSEB) and Stabilized rammed earth. For this structure 

they have went with stabilized rammed earth technique. 

A finished Compressed Earth Stabilized Block (CSEB) is less expensive than a 

conventional wire cut brick or fired brick. Walls made out of CSEB masonry is already 

cheaper than a fired brick wall which is further more cost efficient when the same wall is 

built using a stabilized rammed earth technique. Which concludes that rammed earth 

technique is cheaper than CSEB. The material for both CSEB and rammed earth wall 

remains the same but the difference comes when the bricks has to be moulded made and 

cured on ground and later built by masons which is labour intensive when compared to 

rammed earth construction. So overall cost of a finished rammed earth wall is cheaper than 

a CSEB block work by about 20%-30% and 30%-50% for the same when it is constructed 

using fired brick. 
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3.4  TEMPERATURE AND COMFORT BAND 

 

Fig 3.2 Temperature Graph 

Summer - March, April, and May, are the months of summer. Temperature Ranges from 

34°C -36 °C. and the Humidity ranges between 73%-79% on average. 

Monsoon - The air temperature during the season of monsoon fluctuates between 24°C 

and 32°C. The annual precipitation ranges from 167mm on average. 

Winter - The air temperature during winter fluctuates between 22°C and 30°C.  

 

Fig 3.3 Humidity Graph 
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The Relative Humidity’s comfort band ranges from 30% - 60% According to ASHRAE 

Standard 55 Thermal Comfort Assessment. This Graph signifies that Waynad has a 

higher humidity level and does not fall under the comfort band. 

 

3.5  NICOL GRAPH 

To identify the Comfort band for temperature “Nicol Graph” is used. “Nicol graph” 

uses the comfort temperature for free-running buildings (Tcomf) calculated for each 

month. The comfort temperature is calculated from the mean outdoor temperature (Tom) 

which is derived from the monthly mean of the daily maximum (To max) and minimum (To 

min) temperatures from meteorological records. The comfort temperature is calculated 

using the equation. 

 

This equation is from the analysis by Humphreys and Nicol (2000) of data from 

comfort surveys. The Nicol graph allows us to compare the desired indoor temperature 

(To) with the mean and range of outdoor temperatures - suggesting possible passive 

cooling or heating strategies.  

                             

Fig 3.4 Nicol Graph for Waynad 
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Table 3.2: Nicol Comfort Band for Wayanad 

Nicol Comfort Band For Wayanad 

Temp/ 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Min 25 26 26 26 26 25 25 25 25 25 25 26 

Max 30 30 31 31 31 30 29 29 30 30 30 30 

 

The achieved temperature is the interior comfort band for Waynad. So, any 

temperature that falls in-between the range is considered as a comfortable temperature 

inside the structure. So on average, we can say that 25°C - 31°C is the Nicol comfort 

band for Waynad. 

 

3.6  ROOM TEMPERATURE ANALYSIS FOR THE EARTH STRUCTURE 

 

 

 

 

 

*Points 1 and 2 are the locations where the readings were taken for analysis. 

Point 1 – Common area, Point 2 – Inside an Earth Room.  

Fig 3.5 Plan of the Earth Structure 
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Table 3.3: Room Temperature Analysis 

Room Temperature Analysis 

Point 1 – Common Area Point 2 – Earth Room 

Here the Temperature tends to reduce 

gradually from 28°C to 25°C as the time 

passes by from 11 am – 3 pm and here 

we can see that the temperature tends to 

stay inside the comfort band suggested by 

Nicol Graph which is 25°C - 31°C  

 

Here the Temperature tends to maintain 

at 27°C as the time passes by from 11 am 

– 3 pm and here we can see that the 

temperature tends to stay inside the 

comfort band suggested by Nicol Graph 

which is 25°C - 31°C. 

 

 

Inference: 

The analysis was done on 22nd march 2021 which comes under the summer month 

which has the highest temperature range of 26°C - 35°C outside. When Comparing the 

interior air temperature against the exterior temperature we can see a reduction of 2°C 

- 3°C. The interior temperature tends to maintain at 28°C and the outside temperature 

is 2°C higher at the same time. 
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3.7 SURFACE TEMPERATURE ANALYSIS 

Table 3.4: Interior Surface Temperature Analysis 

Interior surface Temperature Analysis 

Point 1 – Common Area Point 2 – Earth Room 

  

 The Surface Temperature of wall 

and Floor materials tends to be 

below the actual room temperature 

which is averaging 25°C - 31°C. 

 The surface temperature of the 

wall ranges from 22°C - 24°C and 

the material identified is a mud 

plaster. 

 The Floor temperature is 

maintained at 22°C -24°C and the 

material identified is terracotta 

tiles. 

 The Surface Temperature of wall 

and Floor materials tends to be 

below the actual room temperature 

which is averaging at 22°C - 23°C. 

 The surface temperature of the 

wall ranges from 20°C - 23°C and 

the material identified is a mud 

plaster. 

 The Floor temperature is 

maintained at 22°C overall and the 

material identified is terracotta 

tiles. 

Inference: 

In this comparison, we can see a difference in temperature between two specific 

spaces inside the same structure within a couple of meters apart. 
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The reason for this is the variation of construction techniques between spaces. 

The Common area has a roof treatment with only bamboo purlins and rafters with a 

thatch roof with insulation whereas for the rooms the same layer is followed but a 

layer of terracotta kurudis is added. This creates an air gap in-between further 

reducing the interior temperature inside the accommodation room. This kind of 

treatment is only done for the rooms. 

 

3.8  LIGHTING ANALYSIS 

Table 3.5: Lux Levels 

Lighting Analysis 

Point 1 – Common Area Point 2 – Earth Room 

  

The natural Light achieved in the 

common area is about 40 Lux on 

average. The reason for this is that mud 

tends to absorb the light in the 

atmosphere. 

The natural Light achieved in the hearth 

room comes to around 100 Lux. The 

minimum requirement of Lux as per NBC 

standards is 100 lux which gets satisfied 

here. 
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Inference: 

The Common area tends to receive a lesser lux level as compared to the earth room 

which receives 100 lux on average throughout the time. Since it is a common public 

area people won't use it more often so artificial lighting can be provided. And since it 

is double-height space ventilation and lighting are adequate without the need for 

artificial lighting. 

 

3.9  CONCLUSION 

We can see a significant reduction in the temperature and cost of construction plays a 

major impact on mud structures. In this research, we were also able to relate and compare 

how much temperature reduction can be achieved on a hot summer day. When comparing 

the interior air temperature with the Nicol graph we can conclude by saying that it is 

comfortable inside the structure as the temperature falls inside the comfort band. 

Moreover, when it comes to regenerative aspects, mud is a natural material that does 

not alter the property of the land from which it is excavated. So more than exploitation, it 

can be told like a change in the composition of mud without any toxic chemicals in the mud. 

This is a way of conserving the natural state of the land. Restoring habitat will happen 

automatically as there won't be any kind of toxic substance around the structure so by this 

way regeneration can be initiated. 
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CHAPTER 4 
STUDY OVERVIEW 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 
 
 
 
 
 

 
Fig 4.1 Site Location and Details 
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Fig 4.2 Local Materials Available 

 



 

38 

 

 

 

Fig 4.3 Climatic Influence in Nenmara 
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Fig 4.4 Climatic Influence in Nenmara 
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Fig 4.5 Envi-met Vs Hobo Data Logger Comparison 
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Fig 4.6 Nicol Comfort Band for Nenmara 
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Fig 4.7 Site Plan 
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Fig 4.8 Influence of Water Body 
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Fig 4.9 Pros of a Cylindrical Wall 
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Fig 4.10 Typology – 1 – Suite Room 
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Fig 4.11 Typology – 2 – Cottage 

 



 

47 

 

 

 

Fig 4.12 Typology – 3 -  Log House 
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Fig 4.13 Typology – 4 -  Dormitory 
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Fig 4.14 Admin Block 
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Fig 4.15 Bio Gas Plant 
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Fig 4.16 Water Calculations 
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Fig 4.17 Electricity Load Calculations 
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CHAPTER 5 

INFERENCE OF THE RESEARCH 

 

Table 5.1: Parameters of Regenerative Architecture Implemented - 1 
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Table 5.1: Parameters of Regenerative Architecture Implemented - 2 

 

 

5.1 INFERENCE: 

This thesis is an attempt to make the resort function as Regenerative design. The 

existing proposal can be further improved to a better design by focusing on various other 

parameters as well. Regenerative design is about thinking ahead, where one must design 

with the future in mind. It contradicts with sustainably designed buildings, which are based 

on the concept of only using the minimum resources you need, regenerative buildings are 

designed and operated to reverse damage and have a net-positive impact on the 
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environment. Buildings as trees, and cities as forests propose an evolution of modernist 

architecture paradigms from mechanical to organic and that changes everything. Where 

architecture is designed through regenerative processes that mimic ecological 

interrelationship. 
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