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Introduction


It is time for change in the field of interior design. With our daily lives saturated with talk of climate change, interior designers need to join other construction industry professionals in tackling this and other environmental issues. Building has a significant impact on the environment, and interior projects are no exception. Fortunately, interior designers—with their focus on renovation projects, lighting, and materials—are well placed to instigate change.


Change can be effected by a combination of relearning lessons from the past and embracing new technologies. There is much inspiration to be taken from traditional buildings and iconic designers from the past few centuries, whose good design inadvertently produced sustainable results. Meanwhile, new products, such as LED lighting, prefabricated components, and veneers, can be exploited to complement basic sustainable design principles. The results need not conform to an “eco” style: sustainability can simply be part of any good design.


It is vital that interior designers first consider how to approach designing sustainably. This involves overcoming potential barriers to environmentally conscious design, considering the consequences of design decisions, and knowing what questions to ask during the design process. Designers can even opt to use a formal assessment system to ensure a rigorous approach.


To inform their approach, interior designers must understand the principles underpinning sustainable design and how these should influence their choices of energy and water systems, materials, and construction methods. They must also gauge how to apply their knowledge to different types of interior project—whether temporary, flexible, or long-term—to ensure the most sustainable outcome possible.


A band of pioneering designers around the world already leads the way. Their work demonstrates how sustainability can be incorporated effectively in interiors, without compromising aesthetics or design quality. This book aims to equip and inspire other designers to follow suit.
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In this visualization of Nature Café La Porte in Amsterdam (Netherlands), RAU architects depict natural materials such as bamboo dominating the interior, showing a sustainable approach during the design process.


The book is set out in four chapters that guide interior designers through the sustainable design process:


Chapter 1, Context, introduces the principal environmental issues, and explores how today’s interior designer can learn from historic examples of sustainable design. The chapter also counters unhelpful preconceptions about sustainable design and affirms why this book is a useful tool for interior designers.


Chapter 2, A Sustainable Approach, suggests how to go about designing to achieve sustainable results. This involves being willing to compromise, foreseeing the consequences of design choices, asking oneself key questions, and using design assessments.


Chapter 3, Key Issues to Understand, explains how to select energy and water systems, materials, and construction methods to limit an interior’s environmental impact. The chapter sets out valuable sources of independent guidance for more detailed research.


Chapter 4, Putting Sustainability into Practice, presents a selection of exemplary recent interiors from around the world. These are categorized into temporary, flexible, and long-term projects, and show how their designers have incorporated sustainability to suit the project type.


Case studies and step-by-step illustrations are used throughout the chapters to clearly demonstrate the issues being discussed.


The book closes with a glossary of important terms and suggestions for further reading, including contact details for featured designers, manufacturers, and organizations.
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Yeshop fashion boutique in Athens (Greece) by dARCH Studio features reused materials and low-energy lighting. The walls are made from layered cardboard sourced from packaging.
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Incubation retail unit in Melbourne (Australia) by Matt Gibson Architecture + Design is built for flexibility, with reconfigurable hinged panels and the ability to be subdivided.




[image: img]







CHAPTER 1 CONTEXT







INTRODUCTION


THE PROBLEMS


SUSTAINABILITY AND THE ROLE OF INTERIOR DESIGNERS


HISTORY FORGOTTEN


RELEARNING


DISREGARDING PRECONCEPTIONS


WHY THIS BOOK IS REQUIRED









Introduction


Interior designers can relearn important lessons from the past to understand how to create sustainable designs. This chapter will explain the environmental issues we face today, review historic examples of sustainable design, and discuss how the interior designer can apply past principles to address today’s issues. This chapter also dispels prevailing myths surrounding sustainable design and confirms why this book is required by contemporary interior designers.


Carbon emissions per person per year (tons)
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Graph comparing carbon emissions per person for key countries.
(Source: US Department of Energy, based on UN statistics.)


Share of world’s carbon emissions (%)
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Graph comparing share of total world carbon emissions for key countries. (Source: US Department of Energy, based on UN statistics.)



The problems


We face unprecedented challenges today. The issues of climate change, diminishing resources and biodiversity, waste, allergies and stress, and water scarcity have come to light in recent times and increasingly affect our lives. These environmental issues are reaching crisis point and are, rightly, a major topical issue. All of these issues have been compounded by population growth, magnifying human impact on the planet, and all will have disastrous consequences if they continue unchecked. The construction industry is a major contributor to environmental damage, which interior designers are well placed to mitigate through championing sustainable design.


This section explains the key environmental issues and their implications. It then describes how the construction industry, and specifically interior design, contributes to them.



Climate change


Climate change, often described as global warming, is perhaps the most alarming of the environmental issues we face. Human activities—such as burning fossil fuels for energy and transportation, cutting down trees for wood or agriculture, and allowing waste to decompose in landfill sites—have produced excess greenhouse gases, particularly carbon dioxide (or carbon) and methane. As a result, quantities of these gases in the atmosphere have soared to unprecedented levels, intensifying the natural greenhouse effect. The greenhouse effect is the process by which naturally occurring greenhouse gases—such as water vapor, carbon dioxide, and methane—absorb radiation from the Earth’s surface, keeping our atmosphere warm and our planet habitable. But excess greenhouse gases strengthen this effect. They build up in the atmosphere, forming a thick “blanket” around the Earth that gradually heats it up, causing overall warming and affecting climate patterns.


It is important to stress that, according to most mainstream climate scientists, there is overwhelming evidence that climate change is happening now and is caused by human activity. The Intergovernmental Panel on Climate Change advises that climate change is unequivocal, and manifested by an increase in global air and sea temperature, widespread snow and ice melting, and rising global average sea level. The 12 warmest years in recorded history were 1995 to 2006, and the Earth has warmed by 32¾°F (0.4°C) since the 1970s. The average extent of Arctic sea ice has decreased by nearly 3% every decade, while global average sea level has risen at an average rate of around 1/8 in (3mm) per year since 1993.




STEP BY STEP CLIMATE CHANGE


The following diagrams explain how man-made climate change happens:
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The effects on our weather patterns are already apparent. In recent years, precipitation in the northern hemisphere, drought in the southern hemisphere, and extreme weather events such as heatwaves and heavy rain are believed to have increased. The number of cold days has decreased, while the number of hot days has increased. There is also evidence of climate change affecting natural systems and human activities: for example, crop seasons and disease patterns.


It is interesting to note that developed countries have the highest carbon emissions per person: the United Arab Emirates, then the US, then Australia being the top three. But the emerging developing countries dominate the highest total carbon emissions, China being the top offender and India ranked third—with the US remaining in second place.


If we fail to act, greenhouse gas emissions are projected to increase by between 25 and 90% by 2030 from 2000 levels, causing warming of 32½°F (0.2°C) per decade. This would cause increased coastal flooding; wetter, warmer winters and dryer, hotter summers in the northern hemisphere; and more frequent storms, drought, and heavy rainfall worldwide. Such changes would affect humans, as well as wildlife and ecosystems.














	1

	The process begins with human activity, including burning fossil fuels, felling trees, manufacturing, storing waste in landfi ll sites, and driving vehicles. As the human population grows, so this activity increases.
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	These actions release excess greenhouse gases, such as carbon dioxide, methane, and hydrofluorocarbons, which accumulate in the atmosphere.
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	As a result, a “blanket” of greenhouse gases forms around the Earth, strengthening the natural greenhouse effect and trapping too much heat within the atmosphere.
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	The Earth consequently warms up, causing changes in Earth’s climate and rising sea levels, affecting humans and unbalancing ecosystems.












Diminishing resources and biodiversity


Humans are using up natural resources—including forests, fossil fuels, and minerals—faster than they can be replaced by nature, creating an unsustainable situation. Some resources, such as fossil fuels and stone, are finite or replenished only over millennia. This means that once they are used up, many of the resources we depend on will not be available for future generations. Valuable fossil fuels —including coal, oil, and natural gas—are steadily running out, leading to rising energy prices, and concerns over energy security when their supply is under the control of particular countries. Loss of forests and other habitat for wildlife is diminishing biodiversity (the variety of living things on Earth), with certain species and the ecosystems that depend on them becoming vulnerable or extinct.


If we allow this trend to continue, there will be scant natural resources for future generations to use for survival and enjoyment, bringing human conflict. Wildlife and wilderness will steadily decline, unbalancing ecosystems and diminishing access to the natural world for human pleasure and relaxation.
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Unsightly, polluting mountains of waste are a routine by-product of our lifestyles.


“Our world has enough for each person’s need, but not for his greed.” MAHATMA GANDHI



Waste


Many of our production methods are inherently wasteful, as is our habit in the West of throwing things away and buying anew. Our waste takes up space in landfill sites. Here it either degrades to release pollutants, including greenhouse gases, into the soil, water, and atmosphere; or, in the case of plastics, remains indefinitely, taking up space in unsightly waste “mountains” or islands of detritus at sea that are harmful to wildlife. In 2001, landfill sites produced a quarter of the UK’s methane emissions.



Allergies and stress


We spend 90% of our time indoors, where off-gassing from chemicals in finishes and furniture exposes us to allergies, asthma, and Sick Building Syndrome. US studies show indoor levels of air pollutants to be almost three times higher than outdoor levels. Meanwhile, our hectic urban lifestyles, disengaged from the calming surroundings of the natural world, often cause stress.


Failing to address these issues will result in diminished human health and well-being.




CONSUMING RESOURCES


“If everyone lived like a North American we’d need five planets to live on.


If everyone lived like a European we’d need three planets to live on.”


One Planet Living, a global initiative based on ten principles of sustainability developed by BioRegional and WWF
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Water scarcity


We are using more and more water in the developed world, both for personal use and within the products we use. In the UK, water use has been rising by 1% every year since 1930: daily use now totals 40 gallons (150 liters) per person for essential needs, and more than 900 gallons (3,400 liters) when one factors in the embedded water in all the products we consume. Besides being wasteful, there is a significant amount of energy associated with treating and delivering potable water, which in turn contributes to greenhouse gas emissions and therefore climate change. In the US, the energy used to provide clean water represents 13% of the country’s energy use and 5% of its carbon footprint.


Meanwhile, in the developing world, many people face daily problems of access to clean water, not least in Africa and Asia—exacerbated by pollution from intensive farming, urbanization, and poor sanitation. More than 40% of the world’s population experiences water stress, and almost 1 billion people in rural areas have no access to clean water. Consequently, as well as the obvious threats to human health and well-being, many freshwater species of wildlife are declining or facing extinction. Developed countries are also affected, with parts of the US, Spain, and Australia prone to water shortages.


Water scarcity is a regional, national, and international issue. Water is needed for manufacturing and energy production, where the end product may be used far from its source. Our global economy means developed countries rely on exports from developing countries, where water supplies are more likely to be under pressure.



Population growth


Medical advances and quality-of-life improvements mean that people are living longer than in the past, leading to population growth, especially in less-developed countries. The global population of 6.8 billion people is up from 6 billion in 1999 and projected to exceed 8 billion by 2025. Put simply, more humans mean more human activity, magnifying the environmental problems outlined above.
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The global human population is growing steadily, putting more pressure on the Earth’s resources.



The construction industry


The construction industry has a massive ecological impact and the decisions designers make are major contributors to the environmental problems described above.


With respect to climate change, buildings account for up to 30% of global greenhouse gas emissions. They are the main source of carbon dioxide emissions in the developed world, producing almost half of world emissions. For example, buildings create 30% of the US’s total greenhouse gas emissions and half of the UK’s carbon emissions.


Much of this impact is attributed to the energy we use within buildings. Buildings are responsible for 40% of global energy use, more than any other industrial sector. Another significant factor is embodied energy in buildings, from the extraction, processing, and manufacture of new materials. In addition, greenhouse gas emissions are associated with transportation to deliver materials to and from site. Construction materials account for 30% of all road freight in the UK, where the manufacture and transportation of construction materials represent 10% of carbon emissions.


The built environment’s impact on resources and biodiversity is equally harrowing. Buildings account for 20% of global materials use. Construction in Europe consumes more raw material by weight than any other industrial sector; in the UK, this translates as 350 million tons of material each year. In the US, buildings account for 30% of raw materials use. Construction’s reliance on the logging industry is a major area of concern; in some countries, 80% of wood is sourced illegally, implying unmanaged habitat loss and contribution to climate change. With buildings using a quarter of the world’s wood harvest, the construction industry has a responsibility to address the situation.


The construction industry also contributes greatly to waste, producing 20% of the UK’s and 30% of the US’s. This situation is not helped by a culture of over-ordering on building sites and a dearth of markets for recycled-content products.


As for our health, in the UK the Building Research Establishment has shown that volatile organic compounds (VOCs), released by paints, adhesives, and furnishings, cause headaches, eye and airway irritation, and tiredness. In addition, mold growth in interiors is known to trigger asthma and allergies. Conversely, better daylighting and natural ventilation in buildings result in people suffering from fewer headaches and less stress.


Buildings also contribute to potable water use, using as much as one-sixth of the world’s clean water. In the US, buildings account for 12% of the country’s clean water use.


“Insist on the rights of humanity and nature to coexist in a healthy, supportive, diverse, and sustainable condition.” WILLIAM MCDONOUGH (US ARCHITECT) AND MICHAEL BRAUNGART (GERMAN CHEMIST)



Sustainability and the role of interior designers


Both for reasons of self-interest and a moral obligation to other species, we need to address these issues. We must act to safeguard our own survival and sanity by ensuring that humans always have access to food, energy, clean water, and the natural world. In parallel, we arguably have a duty to protect ecosystems and other species, since we have caused the problems, and we alone have the intelligence, communication skills, and knowledge to solve them.


The key to solving these problems is sustainability, or meeting today’s needs without compromising those of the future. In the construction industry, this needs to be brought about through sustainable design, which applies this principle to all design decisions. While sustainability has social, economic, and environmental aspects, this book focuses on the environmental ones.


Given the construction industry’s huge impact on the environment, designers can easily make a positive difference to environmental problems through their design choices, and indeed they have a responsibility to do this. Interior designers in particular can help, as they often work on renovation and residential projects, carefully select materials and finishes, and frequently choose lighting and appliances. Most interior designers are failing to embrace sustainable design, so progressive interior designers must take action to catch up with other designers in the construction industry. By 2013, around 50% of firms in the industry expect to be largely dedicated to sustainable building, so interior designers should be wary of getting left behind.




SUSTAINABILITY IS…


“…meeting the needs of today without compromising the ability of future generations to meet their needs.”


United Nations World Commission on Environment and Development
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Interior designers are routinely involved in renovation, and are therefore ideally placed to address the built environment’s biggest problem: its existing building stock. In the US and Canada, existing buildings account for 40% of carbon emissions, rising to 79% in New York. In the UK, existing buildings hold the greatest potential for reducing carbon emissions. And a study by the Athena Institute has found it is better to renovate existing buildings to improve their energy performance than to demolish and rebuild them. This makes sense, as even the most energy-efficient new building would take 20 years to cancel out the embodied energy expended in its construction.


Besides, renovation can make a real difference, creating an opportunity to upgrade a building’s energy and water systems, and improve the thermal performance of its external envelope. New York’s Empire State Building is being renovated to generate an energy saving of 38%, while renovating nineteenth-century homes could reduce their energy consumption by as much as 80%. More than 70% of current commercial and residential buildings are expected to still be standing in 2050, so sustainable renovation is vital.


“Sustainability is like teenage sex. Everybody says they’re doing it, but very few people actually are doing it. Those that are doing it are doing it badly.” ANONYMOUS, RELAYED BY ANDREW MAYNARD (AUSTRALIAN ARCHITECT)
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Renovation projects, such as the Power House by Cannon Design in St. Louis (US), offer excellent opportunities to improve an existing building’s environmental performance.


When needed, new-build offers a unique opportunity to create a sustainable fit-out with few limitations. It is reassuring that building sustainably can reduce emissions by 30 to 50% without a significant cost increase.


Frequent involvement in residential, and indeed hotel, projects means that interior designers can influence how we live. Simple design decisions such as including recycling bins, space to dry washing, and secure bicycle storage encourage occupants to follow a sustainable lifestyle.


Interior designers have the luxury of having plenty of time to choose materials and finishes for every element of an interior. Designers can use this time to consider the environmental impact of these materials; for example, by finding recycled-content materials, avoiding endangered tropical hardwoods, and limiting VOCs that harm human health.


Lastly, their role in choosing lighting and appliances means that interior designers can influence the energy efficiency and water consumption of buildings in use by selecting low-energy and water-saving products.
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On new-build projects interior designers have the freedom to create a comprehensive sustainable project. Carr created both a sustainable envelope and interior for its modular Country Victoria House in Kilmore (Australia).
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Koby Cottage in Albion (US) by Garrison Architects enables its inhabitants to adopt a sustainable lifestyle, for instance by including bicycle storage.
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Interior designers are expected to invest a lot of time in choosing materials, often preparing sample boards like this one.




STEP BY STEP DESIGN IMPACT


It is important to recognize that every project has an impact on the environment during each stage of its life cycle, and that these impacts can be mitigated by sustainable design:
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	1

	The interior designer creates a design.
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	2

	The materials reach the site, having used energy and water, and caused pollution and waste during their manufacture.
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	The design is constructed, using more energy and water, and causing more pollution and waste.
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	4

	The project is occupied. Running and maintenance require energy and water, and produce pollution and waste.
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	5

	The interior is demolished, using energy, causing pollution, and producing waste materials.












History forgotten


Sustainable design is an inherent part of good design. In this section, we will look back through history to see many examples of good design, from traditional building types to twentieth-century Modernist design, that include sustainable features. Traditional building methods and Modernist designers often produced sustainable solutions, even if these were not driven by environmental motives.



Traditional buildings


Many examples of sustainable design can be seen in traditional, vernacular buildings from around the world. These typically used local, natural materials, simple construction methods, and local skills; were responsive to the site and climate; and exploited passive design principles. The buildings were sometimes portable, giving flexibility, and people’s lifestyles were attuned to the local climate.


In passive design, the form, orientation, and internal layout of the building are used to derive free energy from the sun, daylight, wind, and building occupants. In hot climates, cool living spaces were often created at the base of tall spaces with high openings, which encouraged stack ventilation to remove warm air, while shutters and vines were used to provide shade from the sun. Conversely, in cold climates, living spaces were typically arranged around a hot core, such as a hearth. In both extremes, thick walls made of insulating materials were used to maintain a stable temperature inside. Rooms were sometimes arranged around courtyards, which would stay cool and shaded in summer but be warm and sheltered in winter.


Buildings were generally built in this way for practicality or out of necessity, using materials and skills that were readily available, construction methods that were easy to implement, and passive design methods that would assist survival. The result was sustainable, practical design with a simple beauty and regional character. While interior design was clearly not a primary concern, many of the principles are valid for interior design projects.


The igloo, Roman baths, Malay house, yurt, nomadic tents, and South Korean house are typical examples of traditional building typologies founded on passive design strategies.


The igloo is designed to exploit passive design for survival in the harsh Arctic climate. Its thick walls of compacted snow insulate the interior. Inside, an entrance lobby is formed to trap cold air, and living spaces are created on a raised shelf to take advantage of the warmer air toward the top of the space. Snow is clearly a natural material that is plentifully and locally available, while the simplicity of the igloo’s construction means it can be built quickly by local people.


Roman baths combined passive design with energy efficiency, having an underfloor heating system. This heating method recycled excess heat from fire-heated basins feeding the baths. The waste heat was ducted beneath solid floors, taking advantage of their high thermal mass to disperse heat into the rooms.
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This section through an igloo shows the thick walls protecting the interior from Arctic winds. The entrance lobby traps cooler air to prevent it reaching the inner living space. The living area occupies a raised shelf, benefiting from the warmer air toward the top of the space.
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Interior of an igloo showing the construction of compacted blocks of snow. This natural material is highly insulating, easy to build with, and locally abundant.
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Section through a traditional Malay house, which is designed to remain cool in the hot, humid climate.
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Sectional diagram of a yurt showing its simple construction and ventilation outlet.


The interiors of traditional Malaysian houses are cooled by natural cross-ventilation created by the door and window locations, bringing relief from the hot, humid climate. In addition, an opening at the top of the roof encourages natural stack ventilation. The interior is planned with a cool central core shaded by outer walls and a deeply overhanging roof.


In contrast, the traditional South Korean home uses passive design to keep its inhabitants warm. The building is arranged around a sheltered courtyard, and the external walls have high thermal mass for insulation. Hot smoke from the kitchen is ducted under the floor to heat the living rooms before being extracted through a chimney. The floor construction of waxed paper over clay on flagstones conducts the heat efficiently. The house comprises natural materials, including a wooden frame, clay floor, and clay or log walls.


The yurt (or ger) is used in many harsh environments, from Mongolia to Siberia. It retains heat well, thanks to its compact shape and insulating thick felt. An opening at the top of the space provides ventilation to release smoke from cooking and heating. Its simple pole-and-willow lattice frame uses natural, locally available materials and can be easily erected and dismantled. This brings flexibility, allowing the occupants to move on when the climate dictates.


Other nomadic tents are adaptable as well as portable. Those of the Luri people in Iran have a goat-hair cover, which keeps out the spring wind and rain, but is raised in summer to admit cool breezes and provide shade. The tents are moved from lower, warmer areas in winter to higher, cooler areas in summer.



Modernist design


While the principles of these traditional examples are valuable, today’s designers can perhaps better relate to more recent examples of sustainable design from designers practicing in the past few centuries. Many of the designers and design movements of this period incorporated sustainable measures. These included using local materials and skills; honestly expressing construction methods, materials, and function; responding to the climate; creating a link to nature; exploiting new technology; avoiding excess and waste; and building to last.


Again, concern for the environment was not the reason for these design decisions, which were made to follow a style or manifest the designer’s philosophy on patriotism, humanity, technology, or humankind’s place in nature. The outcome was stylish, well-designed buildings and interiors showing that appearance certainly need not be compromised by a sustainable approach. We continue to revere many of these designers as icons and pioneers of modern design. And their work, which typically aimed to create a total work of art covering the building, interior decoration, and furniture, is highly relevant to interior designers. Notable examples are Sir Edwin Lutyens, Charles Rennie Mackintosh, Frank Lloyd Wright, Walter Gropius, Alvar Aalto, and Charles and Ray Eames.


Lutyens English Arts and Crafts designers, such as Sir Edwin Lutyens (1869–1944), were inspired by the traditional, vernacular approach to construction described above. Reacting against industrialization, they advocated a return to craftsmanship and using indigenous materials. Lutyens used different natural materials to suit what was traditionally available near the site: tiles and wooden frames in Surrey; flint and red brick in Norfolk; local stone in Northumberland; and white-painted wood in Kent. As with the traditional buildings they followed, Arts and Crafts designs were built to last, reducing the need to consume resources for future repair and replacement.


Mackintosh Scottish architect and interior designer Charles Rennie Mackintosh (1868–1928) was identified with the Art Nouveau movement, which took nature as the inspiration for its decoration. Mackintosh’s interiors, not least the Willow Tea Rooms (1903–4) in Glasgow (UK), show an abstract interpretation of plants, such as roses, buds, stalks, and, of course, willow trees. This symbolism pervades all elements of the interior of the tearooms, including the furniture, light fixtures, carpets, signage, and stained glass. Simply depicting nature is perhaps a superficial approach to sustainable design. Yet, crucially, it serves to remind us of our connection with the natural world and its value to us, even when we are farthest from it: indoors and in an urban environment. Besides, Mackintosh went further with the Willow Tea Rooms. The project renovated an existing building, avoiding wasteful rebuilding. He used mainly natural materials, such as oak paneling, silk and velvet upholstery, and wooden furniture. The interior shows an economy of design, getting the most out of components to avoid waste. The dominant, high-backed chairs double as space dividers, thereby serving two functions with minimal materials. Mirrors are used to reflect natural light around the spaces, getting the most out of the daylight from the windows and roof lights.
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