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EXECUTIVE SUMMARY 
 

The design of the buildings in which we work and live can profoundly affect our well-being, 

psychology, attitudes and behaviour.  The discipline which studies human interaction with the built 

environment is called environmental psychology.   

As humans, we evolved in natural surroundings.  Although we now spend more of our time inside 

man-made buildings, our genetics and psyche retain a deep need to interact with nature.  This 

means we should aim to design our buildings in a way which allows people inside to experience a 

connection with the natural world outside, with windows for views, natural light, and incorporating 

natural materials, shapes, patterns and colours in the structure itself.  Designers of offices, hospitals, 

schools and prisons are increasingly recognising this connection and the resulting buildings are 

making significant improvements to the lives of users. 

Farmers are fortunate to enjoy a lifestyle that involves more time in natural surroundings than most 

professions, but livestock farming increasingly involves full time indoor rearing of animals, in a way 

that separates farmers and animals from the fields, trees and wildlife which surround them.   

Modern livestock buildings have evolved to a relatively standard design, developed as practical tools 

in which to run efficient, productive systems.  This is understandable given the pressures on cost of 

production, but some livestock housing designs have become so focused on production that they 

compromise the well-being of farmers, their animals and the relationship between the two.   

The place of animal farming in society is evolving and there are other topics running in parallel to 

this study which are inextricably linked to it.  These include animal welfare, social licence, 

sustainability in construction, carbon footprint of farming operations, public health and changing 

diets, water quality, soil health, the need to mitigate the urgent threats of climate and biodiversity 

breakdown, whilst feeding a growing population. Which livestock rearing methods fit with the need 

to farm sustainably, building ǎƻƛƭǎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ōŜƴŜŦƛǘǎΣ ƎƛǾŜƴ ǘƘŜ ¦Y ƎƻǾŜǊƴƳŜƴǘΩǎ 

imminent shift to paying farmers only for public goods? 

As many farmers have been driven to specialise, intensify and scale up their livestock rearing 

operations, others are turning to a lower input, more agroecological way of farming, with animals 

rotated around land as part of a return to mixed farming principles, with soil health at its heart.  At a 

time of financial incentives to plant trees and hedges, growing knowledge of agroforestry and 

silvopasture, can we successfully and viably rear animals on land with only natural shelter?    If we do 

need man-made structures for livestock, should they be portable or permanently sited?  What 

should they look like and how should we build them? 

Whatever we choose to build, for farming to be sustainable long term, our buildings will need to be 

good spaces for people, animals and socially acceptable to our fellow citizens.  They also need to 

tread more gently on our environment, in the construction process itself and once operational.  With 

engagement with other architecture and construction sectors, we can learn from those already 

leading the way and change our farms for the better. 
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Chapter 1:  Introduction 
 

I grew up in Wakefield, West 

Yorkshire, the son of a chartered 

surveyor and a bank employee.  

We lived on the edge of 

countryside, often walking the local 

ŦƻƻǘǇŀǘƘǎ ŀǊƻǳƴŘ ŦŀǊƳŜǊǎΩ ŦƛŜƭŘǎ, 

but I never knew or really spoke to 

any farmers and so at 32 years of 

age when I started my current role, 

I am embarrassed to say I ŘƛŘƴΩǘ 

know the difference between hay 

and straw.  This either says 

something about my own life 

choices, our education system, or 

how disconnected the average 

person is from their local farmer and 

what grows in the fields they pass by.   

After school I studied law at Newcastle University, before training as a chartered surveyor, valuing 

commercial buildings throughout the UK and latterly in central London.  I returned to Yorkshire in 

2014 and joined J & E Dickinson (Longley Farm) to manage their property and land estate, with the 

majority of daily duties focusing on works at an estate in Barnsley called Tyers Hall Farm.   

Design and sketching have been passions since childhood and I am fortunate now to have the 

opportunity in my work to design various items on the farm, whether benches for local footpath 

users, feed troughs for pigs, or the new farm building concept which led to this Nuffield study topic.  

I also feel fortunate to work in the countryside and I am increasingly fascinated by the farm as an 

ecosystem, particularly the interaction of soils with grazing livestock and the carbon cycle.  At Tyers 

Hall we farm Jersey cows (whose milk is made into dairy products at Longley Farm in Holmfirth), beef 

cattle, pigs (which consume dairy waste from Longley Farm), cereal crops and forages.   

Since I started working in agriculture, I have been saddened by the disconnect between farmer and 

consumer, which I see from both sides, having been the uninformed consumer for most of my life.  I 

have great admiration for many livestock farmers, who are under pressure to rear animals ever more 

cheaply in a polarised world of increasing transparency and misinformation, growing popularity of 

plant-based diets, being asked to feed a growing population without damaging our natural world and 

to help tackle our societƛŜǎΩ largest, most immediate threat ς climate change and biodiversity loss.    

Equally, I do acknowledge that our sector has a responsibility to respond to different views evolving 

in wider society, to understand the ecological impacts of different farming practices and to find a way 

of farming profitably, with happy customers and care for the planet we all share.  

Figure 1:  The author at Kees {ŎƘŜŜǇŜƴΩǎ ǇƛƎ ŦŀǊƳ ƛƴ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎΦ 
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Chapter 2:  Background to my study topic 
 

At Tyers Hall Farm, we keep pigs to sustainably digest waste from the Longley Farm dairy and as a 

source of natural fertiliser for the land.  Our main motivation is to be a sustainable, circular business 

in terms of coproduct and nutrients.    

We also want to provide an environment where our pigs can have a good quality of life and express 

instinctive behaviours.  Five years ago, we closed our indoor breeding unit, sourcing pigs from an 

outdoor unit instead.  We then began designing a building to replace the existing fattening sheds, 

arriving at a bespoke straw bedded design with liquid feed and slurry managed by gravity.   

During the design process, I thought about the users of the building.  Firstly, I wondered how my 

colleagues on the farm would feel about it as a place to work and interact with the pigs.  I wondered 

whether the livestock buildings in which we spend our time are good, healthy working environments 

and how the working day of a modern livestock farmer differs from that of our predecessors. 

Secondly, I thought about the pigs, which spend the majority of their lives in the building.  Animal 

welfare standards tend to focus on practical aspects such as size of laying area, drinker places, 

lighting etc, but I wondered how pigs feel about the building and whether the visual appearance of 

their surroundings is important to them.  Do they feel happier in natural surroundings, or can they be 

behaviourally fulfilled within a man-made structure?   

Thirdly, we wanted the ability to show the new building to visitors and so I designed a mezzanine 

deck overlooking the pigs, giving us the option of constructing a viewing room later.  I wondered 

what the public might think of the building, not just how the animals looked, ōǳǘ ǘƘŜ ǎǘǊǳŎǘǳǊŜΩǎ 

shape, materials, colours, lighting and what the whole operation says about our business.   

Throughout the design process, with visits to numerous other UK farms, I became increasingly 

conscious that the appearance of modern livestock housing has become quite industrial.  I feel 

uneasy about this, not least because it feels like the general public are becoming instinctively 

uncomfortable with large scale indoor animal production and this may be driving the rise of plant-

based diets, alongside environmental concerns.   

Scott Cook says άŀ ōǊŀƴŘ ƛǎ ƴƻ ƭƻƴƎŜǊ ǿƘŀǘ ǿŜ ǘŜƭƭ ŎƻƴǎǳƳŜǊǎ ƛǘ ƛǎ ƛǎΧΦΦƛǘ ƛǎ ǿƘŀt consumers tell each 

ƻǘƘŜǊ ƛǘ ƛǎΦέ   With this in mind, in my opinion, if we wish to be successful and sustainable as an 

industry long term, our livestock housing will need to be designed to provide a genuinely positive 

environment from four perspectives:  

1. The farmer 

2. The animal 

3. The farmer-animal relationship dynamic 

4. The visiting public. 

These are all large topics, so for this study I decided to focus on livestock housing as a working 

environment for the farmer.  
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Chapter 3:  The Study Tour 
 

Some of my travels involved visiting farm buildings, both conventional and innovative, but some 

involved learning about completely different areas of expertise.  My study travels were therefore a 

tale of two journeys running parallel: 

Firstly, I needed to understand the principles of how buildings affect people and how to design a 

good working environment in practice.  I kept an open mind and arranged various meetings in the 

USA and the Netherlands, visiting examples of buildings which demonstrate this knowledge and 

meeting some experts working in relevant fields, namely: 

¶ Psychologists and architects working on the design of hospitals, prisons, offices and factories 

¶ A feng shui consultant 

¶ Zoo architects. 

Secondly, I set out to find examples of innovative livestock building designs, whether in shape, 

materials used, or distinctive design aspects.  I wanted to find farmers who have chosen 

unconventional designs, understand the reasons why, how they now feel about their buildings as a 

place to work and for their animals to live.  I chose to visit the Netherlands, USA and Canada to see 

various examples I had found online during early research.  

African Swine Fever compromised some study visits, as did the coronavirus pandemic.  My travels 

were as follows: 

 

Where When Comments 

Iowa, USA March 2019 (1 week) bǳŦŦƛŜƭŘ /ƻƴǘŜƳǇƻǊŀǊȅ {ŎƘƻƭŀǊǎΩ 
Conference 

Netherlands August 2019 (2.5 weeks) Farm visits and meetings 

Berlin, Germany January 2020 (0.5 weeks) Livestock housing architecture 
exhibition 

USA ς Colorado, 
Michigan, Indiana, 
New York, Seattle & 
Bainbridge Island 

October 2019 and March 2020 (4.5 
weeks total) 

Various visits and meetings 

Vancouver, Canada March 2020 (0.5 weeks) Architecture and farm visits 

UK March 2019 ς February 2020 Various meetings and visits 
throughout my study period 

 

I have included a chart (chapter 17 Appendix) of all the places and people I visited; however not all 

are mentioned in this report.  
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Chapter 4:  Motivations for the study topic ς focusing the mind 
 

The title of this report, άǿŜ ǎƘŀǇŜ ƻǳǊ ōǳƛƭŘƛƴƎǎΣ ǘƘŜǊŜŀŦǘŜǊ ǘƘŜȅ ǎƘŀǇŜ ǳǎέ is a quote from a speech 

made by Winston Churchill during WW2, when parliament were discussing how to rebuild the 

recently bombed House of Commons.  Some MPs were keen for a more collaborative semi-circular 

design, but Churchill was keen to retain the adversarial layout because he believed this had 

influenced the format of the ¦YΩǎ ǇŀǊƭƛŀƳŜƴǘŀǊȅ ŘŜƳƻŎǊŀŎȅΦ 

Architecture and design have been my passions since childhood and I am fascinated by how people 

feel about buildings and interact with them.  We are profoundly affected by the spaces in which we 

spend time, but often without our conscious perception, as we go about our busy lives.  

 ά!ǎ Ƴŀƴȅ ŀƴ architect will tell you, human behaviour changes according to the 

ŜƴǾƛǊƻƴƳŜƴǘΦέ  tŜǘŜǊ DŀōǊƛŜƭ 

Happily, architecture is becoming more focused on the needs of people, with some architects 

working closely with psychologists and neuroscientists.  Within the world of offices, healthcare and 

education, the focus is on creating good spaces for people to use, often with specific aims such as 

productivity, focus, creativity or relaxation, depending on each ōǳƛƭŘƛƴƎΩǎ ǇǳǊǇƻǎŜ.  I was keen to 

understand the theory behind this design approach and see some practical examples. 

As other sectors are considering the human element more, livestock housing design has 

(understandably) evolved to prioritise production efficiency and practicality, resulting in a standard 

shape and increasingly industrial appearance, with building size also continuing to grow.    Modern 

livestock housing often consists of relatively enclosed spaces, aimed at efficiently rearing large 

numbers of animals, but what impact are these working environments having on farmers and the 

farmer-animal relationship?  How does a modern indoor livestock ŦŀǊƳŜǊΩǎ working day compare to 

that of their peers who still have a life of moving animals around land?   If we designed a livestock 

building with health and well-being of equal priority to productivity and efficiency, how might it look 

and feel?   

Before I begin, I wish to clarify my motivations for this study.  It is absolutely not intended to be a 

criticism of farmers.  Wherever I have travelled, I have met hard working people who love farming 

and care deeply about their animals.  All over the world, these farmers are working hard to make a 

living under increasing financial pressures, responding to market demand, and they deserve our 

respect and support, especially in our buying choices.   

My intention is to learn about building design and psychology, to understand the good and bad 

features of current livestock housing design and how we might improve our buildings to ensure 

farmers have a good, healthy working environment.   

  



 
 

We shape our buildings, thereafter they shape us Χ  by Chris Harrap 
! bǳŦŦƛŜƭŘ CŀǊƳƛƴƎ {ŎƘƻƭŀǊǎƘƛǇǎ ¢Ǌǳǎǘ ǊŜǇƻǊǘ Χ  ƎŜƴŜǊƻǳǎƭȅ ǎǇƻƴǎƻǊŜŘ ōȅ The John Oldacre Foundation 

 
 

| 5 

Chapter 5:  Looking outside farming ς a journey into environmental 

psychology, design and architecture 
 

Firstly, I stepped away from farming completely, seeking to understand the principles of what makes 

a building a good space for people to spend time in.  

5.1 Environmental psychology and biophilia research: 

9ŀǊƭȅ ƻƴΣ L ŦƻǳƴŘ ǘƘŜ ŦƛŜƭŘ ƻŦ άŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǎȅŎƘƻƭƻƎȅέΣ ǿƘƛŎƘ ǎǘǳŘƛŜǎ relationships between 

humans and the spaces in which they live and work.   I first spoke with Birgitta Gatersleben, Course 

Director in Environmental Psychology at the University of Surrey.   I learned how a significant 

proportion of environmental psychology involves άōƛƻǇƘƛƭƛŀέ ŀƴŘ άōƛƻǇƘƛƭƛŎ ŘŜǎƛƎƴέΣ ǿƘƛŎƘ ǎǘǳŘƛŜǎ ǘƘŜ 

benefits for humans of interactions with nature and how to leverage this in building design.   

ά.ƛƻǇƘƛƭƛŀΣ ƛŦ ƛǘ ŜȄƛǎǘǎΣ ŀƴŘ L ōŜƭƛŜǾŜ ƛǘ exists, is the innately emotional affiliation of human 

ōŜƛƴƎǎ ǘƻ ƻǘƘŜǊ ƭƛǾƛƴƎ ƻǊƎŀƴƛǎƳǎΦέ  9ŘǿŀǊŘ h ²ƛƭǎƻƴ 

I then attended a biophilic design conference at the Building Research Establishment (BRE) in 

Watford.  We learned how the human speciesΩ ŜǾƻƭǳǘƛƻƴ within natural habitats means we have a 

deep bond with nature and we need to continue connecting with the natural world in our daily lives 

in order to stay healthy.  Successful building design is about creating spaces which enable people to 

enjoy nature whilst inside a building, rather than being separated from it.  Windows to allow views 

and natural light, indoor planting, use of natural materials, patterns, shapes and colours that echo 

the natural world beyond the man-made walls are all a good thing.   

I travelled to New York to meet Bill Browning and Catie Ryan, from biophilic design consultancy 

Terrapin Bright Green.  Terrapin publish research and advise clients on building design in practice.   

 

Figure 2:  The author with Catie Ryan and Bill Browning of Terrapin Bright Green. 
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Figure 3:  Self-explanatory.  Image from Terrapin Bright Green. 

In summary, the above 14 elements are driven by a desire to provide the building user with a 

continuing experience of the natural world outside from within the space, to build the structure itself 

in a way which mimics or pays homage to nature and to replicate the choices we have when out in 

the landscape, within the building.   

²Ŝ ǘŀƭƪŜŘ ǘƘǊƻǳƎƘ ŜȄŀƳǇƭŜǎ ƻŦ ¢ŜǊǊŀǇƛƴΩǎ ƻƴƎƻƛƴƎ ǇǊƻƧŜŎǘǎΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜd working with a large 

bakery facility, where moving images of natural landscapes are projected onto indoor walls to reduce 

stress for workers and other projects looking at office spaces in New York, where indoor planting and 

roof gardens are increasingly popular. 



 
 

We shape our buildings, thereafter they shape us Χ  by Chris Harrap 
! bǳŦŦƛŜƭŘ CŀǊƳƛƴƎ {ŎƘƻƭŀǊǎƘƛǇǎ ¢Ǌǳǎǘ ǊŜǇƻǊǘ Χ  ƎŜƴŜǊƻǳǎƭȅ ǎǇƻƴǎƻǊŜŘ ōȅ The John Oldacre Foundation 

 
 

| 7 

 

Figure 4: The offices of Cook Fox Architects, New York, designed in collaboration with Terrapin. 
Photo from Terrapin Bright Green. 

 
By comparison, previous design priorities of maximising the number of people in an office to reduce 

occupancy costs resulted in cubicle designs, originally conceived in the 1970s, an example of which 

can be seen here:  

 

Figure 5:  An office space with cubicle layout.  Photo by Mark Jayson Aranda (Wikimedia). 

Offices designed to maximise occupancy rates tend to result in staff becoming stressed, unproductive 

and in some cases ill.  
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5.2 Visiting examples of a new design philosophy: 

The three best examples I visited of biophilic design were the Eden Project in Cornwall, the Amazon 

Spheres in Seattle and Vandusen Botanical Gardens in Vancouver.   

The Eden Project pursues a άōƛƻƳƛƳƛŎǊȅέ approach when designing 

their structures, looking to nature for inspiration for shapes, forms 

and construction methods which have evolved over millennia.  Some 

natural structures are far more efficient and stronger than anything 

humans can design, so we can study what already exists and replicate 

it in our own buildings.    

9ŘŜƴΩǎ main structures, the biomes, are made from skeletal steel 

framework with ETFE plastic membrane stretched between and 

inflated.  A domed overall form is the most efficient ratio of roof area 

to floor space and the skeletal frame involves hexagonal shapes, 

inspired by the honeycombs made by bees.  

 

 

 

 

Figure 7:  Exterior view of the biomes with other tensile fabric structures in the foreground.  Author's own photo. 

The biomes are designed to create different microclimates for plants, so they are translucent.  It is a 

wonderful environment to spend time in, not just for the natural light and the fact they are filled with 

vegetation, but because of the shapes within the structures themselves. 

Figure 6:  The Author with Sir Tim 
Smit, founder of The Eden Project. 
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Figure 8:  Interior view of the biomes showing the hexagonal skeletal structure.  Author's own photo. 

 

Figure 9:  A worker bee forms a honeycomb from hexagonal cells, maximising the number of individual cells on a surface 
with no wasted space between.  Photo by Dmitriy Smaglov/Thinkstock. 
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9ŘŜƴΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ ά/hw9έ ōǳƛƭŘƛƴƎ ƛǎ ƛƴǎǇƛǊŜŘ ōȅ ǘƘŜ ǎǇƛǊŀƭ ǎƘŀǇŜ ƻŦǘŜn found in nature. 

/ŜǊǘŀƛƴ ǎƘŀǇŜǎ ƛƴ ƴŀǘǳǊŜ ƭƻƻƪ άǊƛƎƘǘέ ǘƻ ǳǎ ŀƴŘ ōŜŀǳǘƛŦǳƭ ōŜŎŀǳǎŜ ǿŜ ǊŜŎƻƎƴƛǎŜ ǘƘŜƛǊ ǇǊƻǇƻǊǘƛƻƴǎ ŀƴŘ 

forms from objects we see all the time, 

such as flower heads, snail shells and 

even our own ears.  These proportions, 

ǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ άƎƻƭŘŜƴ 

Ǌŀǘƛƻέ ƻǊ άǎŀŎǊŜŘ ƎŜƻƳŜǘǊȅέΣ ŀǊŜ 

mathematically linked to the Fibonacci 

sequence.  HRH Prince Charles 

discusses these principles in detail in 

Ƙƛǎ ōƻƻƪ άIŀǊƳƻƴȅέΦ   

Various designers use the golden ratio 

as a tool to ensure their products are 

well proportioned and therefore more 

beautiful.  Aston Martin is a good 

example of this 

 

 

 

Figure 11:  Architectural model of Core building, Eden Project by Grimshaw Architects. 
Photo from Grimshaw Architects. 

 

Figure 10:  Spirals found in nature.  Photo by Sciencevibe.com. 
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Figure 12:  The Core building, Eden Project, during construction.  Note the spiral ς ŀ άōƛƻƳƻǊǇƘƛŎέ ŦƻǊƳ.  Photo by 
Grimshaw Architects. 

 

Figure 13:  Interior of the Core building, showing laminated timber sectional roof.  Photo from Grimshaw Architects. 
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The Spheres ŀǊŜ ǇŀǊǘ ƻŦ !ƳŀȊƻƴΩǎ office headquarters in Seattle and are a different kind of 

workspace/meeting place for their staff and visitors.  Designed by NBBJ Architects, they are domed in 

shape, made from glass with a complex structural framework involving patterns which mimic nature.  

The space is filled with plants and seating areas over multiple levels, while the transparent building 

envelope blurs the divide between the inner space and the city outside. 

 

Figure 14:  The Amazon Spheres, Seattle.  Author's own photo. 

 

Figure 15:  Internal photo of the Amazon Spheres ς a biophilic meeting space.   Photo by Amazon. 
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The Vandusen Botanical Gardens in Vancouver is an award-winning example of biomorphic forms and 

biophilic design.  The building involves curvaceous, flowing shapes, with clever use of timber strips to 

create visual complexity and extensive glazing.  The building feels special, inside and out. 

    

Figure 16:  Vandusen Botanical Gardens entrance hallway and central skylight.  Author's own photos. 

 

Figure 17:  Vandusen Botanical Gardens, biomorphic exterior shell structure.  Author's own photo. 

Spending time around such a stunning structure made me think of the Buckminster Fuller quote: 

ά²ƘŜƴŜǾŜǊ LΩƳ ǿƻǊƪƛƴƎ ƻƴ ŀ ǇǊƻōƭŜƳΣ L ƴŜǾŜǊ ǘƘƛƴƪ ŀōƻǳǘ ōŜŀǳǘȅΦ  .ǳǘ ǿƘŜƴ LΩǾŜ ŦƛƴƛǎƘŜŘΣ ƛŦ 

ǘƘŜ ǎƻƭǳǘƛƻƴ ƛǎ ƴƻǘ ōŜŀǳǘƛŦǳƭΣ L ƪƴƻǿ ƛǘΩǎ ǿǊƻƴƎΦέ   
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5.3 Prison design and the psychology of carceral spaces: 

I visited New York to meet Rich Wener, 

a Professor of Environmental 

Psychology at NYU Tandon, who 

specialises in the psychology of prison 

architecture and how design affects 

inmates and staff.   

RichΩǎ Ƴŀƛƴ ƳŜǎǎŀƎŜ is that design of 

any building depends on the designerΩs 

aims, arising from their perception of 

the ōǳƛƭŘƛƴƎΩǎ ǇǳǊǇose.  If a prison 

designer views criminals as dangerous 

individuals from whom society should 

be separated and protected, the 

resulting design will look and feel very 

different to one designed by someone 

who sees prisoners as human beings 

who have lost their way and need to 

be rehabilitated.   

This was a lightbulb moment for me, as 

I realised the designs of modern     

livestock buildings are a direct result of 

our increasing focus on production 

efficiency and output.  Perhaps we should first question if we are managing animals in the right way, 

and what the most mutually beneficial, symbiotic role is for them on our farms.  Asking such 

questions first would inevitably influence the purpose, design and feel of livestock housing.  

5.4 Healthcare architecture and psychology: 

In Rotterdam, Netherlands, I met Gemma Koppen, an architect and psychologist who specialises in 

design of healthcare ŦŀŎƛƭƛǘƛŜǎΦ  DŜƳƳŀΩǎ ŀƛƳ ƛǎ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ŀƭƭ ǳǎŜǊǎ ƻŦ ǘƘŜ 

building, from arrival, through treatment and recovery.  

Gemma sees the external appearance of the building and the approach to it as very important.  In 

healthcare, this involves designing a route to the building and an exterior appearance which is 

calming, reassuring and gives the patient confidence they are entering a caring, professional and 

stress-free environment.   This made me think about the external appearance of livestock buildings 

and our approach to them.  If we walk across a concrete yard towards a large, angular building made 

from man-made materials, how does it influence our perception of our animals, the nature of our 

work and the farmer-animal relationship?  

 

 

 

Figure 18:  The author with Professor Rich Wener, NYC. 
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5.5 Zoo architecture/design 

In my opinion, in order to be sustainable and socially acceptable long term, livestock housing will 

have to be designed in a way that provides a good environment for farmers, animals and which looks 

and feels acceptable to the general public.  Zoo 

designers are one group of professionals who 

design spaces in a balanced way to meet the 

needs of animals, staff and the public, so I 

visited Bainbridge Island off the coast of 

Seattle, where a number of these specialist 

firms are based.   

Becca Hanson has her own practice; Studio 

Hanson Roberts, which I visited to see her work 

and discuss how zoo architecture has evolved.  

Becca explained how a dramatic shift in zoo 

design started in the 1970s, in response to 

shifting social licence and animal welfare 

concerns.  Designs changed from being visitor-

led, with animals housed in a way that best 

suited public viewing, to more of a replication 

of natural habitats, where the public would 

then have an immersive ƧƻǳǊƴŜȅ ǘƘǊƻǳƎƘ ǘƘŜ ŀƴƛƳŀƭǎΩ ǎǇŀŎŜΦ  ¢Ƙis improved ǘƘŜ ŀƴƛƳŀƭΩǎ ƭƛǾƛƴƎ 

conditions and ability to express instinctive behaviours.   

 

Figure 20:  Werribee Open Range Zoo, Melbourne.  Photo:  Studio Hanson Roberts. 

Figure 19:  The author with zoo designer Becca Hanson at her 
studio on Bainbridge Island, Washington. 
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Figure 21:  Concept image for design of jungle habitat at Auckland Zoo.  Photo:  Studio Hanson Roberts. 

Becca and I talked about her design objectives: to create spaces which give animals as natural a life as 

possible, whilst enabling the public to see them in this setting.  The animals have to live, and live 

happily/healthily, but there are no other design objectives which conflict with this, whereas farmers 

have other aims of efficient feed conversion and minimal cost of production, to remain profitable 

within a financially challenging marketplace.  These conflicting aims can sometimes compromise our 

building designs where human and animal well-being is concerned.  

5.6 The animal sciences professors: 

I was fortunate early on in my studies to speak to renowned animal sciences and philosophy 

Professor Bernard Rollin, from Colorado State University.  Bernie and I talked about buildings, how 

we house animals and the dynamic between the farmer and the animal. 

We discussed how livestock housing design sometimes causes psychological problems for farmers, 

who have an inbuilt desire to care for animals and have a good, empathetic relationship with them, 

but are constrained in doing so at large scale or within a particularly unnatural environment.  Bernie 

also has concerns about the psychological well-being of vets, who choose their career to improve the 

lives of animals, but often find themselves treating sick animals in fundamentally unhealthy 

conditions or dealing with the harsh economic reality of commercial farming decisions regarding 

care. 

I was fortunate to meet Bernie in Fort Collins, Colorado, with his fellow professor Temple Grandin.  

Temple again talked of the importance of buildings being pleasant spaces for animals and people, as 

poor spaces cause stress to the farmer and their relationship with their animals.  She spoke about 

how much she dislikes dark, dingy barns and how important natural light is for circadian rhythm and 

the well-being of both people and animals.  Temple is a visual thinker so it was interesting to hear her 

comments, which echoed what I had learned from the architectural psychology experts. 
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Figure 22:  The author with Professors Bernard Rollin and Temple Grandin in Fort Collins, Colorado. 

5.7 Chapter summary: 

I gained a good overview of the principles of how buildings affect people and saw these principles 

applied practically in some pioneering buildings.  The key messages were: 

¶ Being able to interact with nature is key to our psychological well-being and where we can 

spend time outdoors, we should do so 

¶ If we need to spend time inside man-made buildings, we should design these spaces so we 

can still interact with nature, by following biophilic design principles 

¶ Whatever we are building, we first need to ensure our ethos is right for the activity taking 

place within the building 

¶ Public perception of our relationship with animals is an evolving concept and livestock 

rearing facilities may need design changes to maintain social licence 

¶ We should look to nature for inspiration in design and construction methods, as the natural 

world has already designed structures which are extremely strong, efficient and beautiful. 

The principles I learned about biophilic design are just as applicable to livestock buildings as any 

other workplace, so if we want farmers to have a good working environment, this knowledge gives 

sound guidance. 

I now felt better equipped to assess livestock housing designs.  
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Chapter 6:  An overview of UK livestock housing design ς the current 

position 
 

UK farmers rear livestock in a range of different settings, from animals roaming land with only trees, 

hedges, walls and earth banks for shelter, to portable structures such as steel arcs and polytunnels, 

straw bedded barns, through to fully insulated, climate-controlled buildings.   

The majority of permanently sited livestock housing has evolved to a standard shape, mainly steel 

portal framed, although plenty of concrete and timber framed structures still exist.  Very few 

traditional άǾŜǊƴŀŎǳƭŀǊέ ōǳƛƭŘƛƴƎǎ are still used for livestock housing, most having been converted for 

higher value uses. 

Externally, rooves are pitched, predominantly steel or fibre cement sheeted, with a ventilated ridge 

or even electric extraction fans.  Sides are vertical with steel, fibre cement or timber cladding, some 

incorporating ventilation panels or curtains.  Lower walls tend to be built from concrete blocks or 

preformed concrete panels.  Some buildings seeking to create a climate-controlled environment 

inside will involve a more enclosed design, using modular, insulated panels in walls and roofing. 

 

 

Figure 23Υ  !ǳǘƘƻǊΩǎ ƳƻŘŜƭ ŘŜǇƛŎǘƛƴƎ ǘƘŜ ǎƘŀǇŜ ƻŦ ŀ ǘȅǇƛŎŀƭ ǎǘŜŜƭ ǇƻǊǘŀƭ ŦǊŀƳŜŘ ƭƛǾŜǎǘƻŎƪ ōǳƛƭŘƛƴƎΦ   !ǳǘƘƻǊϥǎ ƻǿƴ photo. 

Internally, the use of plastics, steel, concrete and other synthetic materials has made livestock 

housing easier to manage, maintain, clean and more durable.  LED lighting is becoming more popular 

as an option for providing optimal light for animals, where there is insufficient natural light within the 

space.  Floors are either solid concrete in the case of bedded units, or slatted concrete in slurry-based 

systems, to allow manure to be captured beneath.   

Some buildings feel quite open, with plenty of natural light and airflow, being little more than a 

shelter to provide cover for bedded areas.  Some structures providing a fully enclosed, climate-

controlled environment for year-round precision animal rearing.   

I now include some photos of various examples of different housing systems in the UK: 
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      Figure 24:  A herd of beef cattle grazing in Derbyshire, with only well managed hedges and trees for shelter and shade.  
Author's own photo. 

 

  Figure 25:  Portable shelters on a Norfolk pig breeding unit, enabling rotation of sows around land.  Author's own photo. 
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Figure 26:  A modern dairy barn, Cheshire.  Photo from The Barnston Estate. 

 

 

Figure 27:  Exterior of a modern dairy barn, Cheshire.  Note the angled layout of boarding to reduce timber wastage.  
Photo from The Barnston Estate. 
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Figure 28:  Internal photo of a modern straw bedded pig shed, Norfolk.  Author's own photo. 

 

Figure 29:  External photo of a modern straw bedded pig shed, with automated side curtains for ventilation and 
temperature control.  Author's own photo. 
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Figure 30:  Modern indoor farrowing areas within a pig breeding unit.  Photo from CŀǊƳŜǊΩǎ ²ŜŜƪƭȅ. 

 

 

Figure 31:  A modern pig shed for fattening, with slatted floors.  Photo from FŀǊƳŜǊΩǎ ²ŜŜƪƭȅ. 
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Figure 32:  A typical modern poultry (broiler) house in the UK.  Photo from The Times. 

 

 

Figure 33:  Modern poultry housing.  Photo from CŀǊƳŜǊΩǎ ²ŜŜƪƭȅ. 
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Applying the principles of environmental psychology and biophilic design to existing building designs, 

a few first thoughts are: 

¶ Those farmers who rear animals in pasture-based systems have a good working environment 

¶ Those who house only in winter (grazing seasonally) also have more time in a natural setting 

than those who house all year round 

¶ Buildings which feel more open are preferable to those enclosed on all sides 

¶ Natural light and ventilation are preferable to artificial lighting and mechanical ventilation  

¶ We should use natural construction materials wherever possible  

¶ We could design more structures with more curves, instead of straight lines and angles 

¶ Large expanses of stark materials like concrete, plastic or steel could be replaced by 

alternatives which appear more natural and visually complex 

¶ Using natural colours in man-made materials (such as the widely used dark green cladding) 

does improve their appearance 

¶ We could experiment more with plants or trees within buildings 

¶ The natural, complex appearance of straw bedding makes a space feel more pleasant  

¶ Small numbers of behaviourally fulfilled animals with plenty of space look different from 

large numbers of animals at a high stocking density and their behaviour also affects how the 

farmer feels about the working environment 

¶ If a building is a poor working environment, we might consider reducing the amount of time a 

farmer spends inside it, perhaps by using some automation.   

I planned my travels to try to find examples of livestock designs which look and feel different, to see 

what already exists. 
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Chapter 7:  Out on the farm: in search of innovative livestock 

buildings: 

7.1 The Netherlands: 

7.1. a. The Varkenshoff όάǇƛƎ ƎŀǊŘŜƴέύ: 

Anne Marie NoordmanΩǎ pig farm is home to a building called the Varkenshoff, which translates as 

άǇƛƎ ƎŀǊŘŜƴέ.  This building was constructed by ID AgroΣ ǿƘŜǊŜ !ƴƴŜ aŀǊƛŜΩǎ ōǊƻǘƘŜǊ aŀǊŎƻ ƛǎ ŀ 

director.   

 

Figure 34:  The Varkenshoff building.  Author's own photo. 

The building has a first-floor education room overlooking the pigs, used for school groups and other 

visitors.  Annemarie loves to sit there and watch the pigs, which often helps her notice any problems 

arising where she needs to intervene.  Annemarie acknowledges the Varkenshoff is not as profitable 

as the other buildings on their farm, but she sees it as a valuable tool in welcoming visitors to the 

farm. 

 

Figure 35:  Panoramic photo of the Varkenshoff interior, taken from the first-floor visitor room.  Author's own photo. 
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Inside, the space feels light and airy, with steel skeletal framework, tensile translucent fabric roof and 

polycarbonate side walls.  There are various planters inside the building, which looked stunning when 

the building was first completed and certainly improves the look and feel of the space. 

 

Figure 36:  Interior of Varkenshoff building when first completed.  Photo:  ID Agro. 

Although most of the original plants have not survived, Annemarie is learning which types of plants 

can manage and intends to replant these.   

7.1. b. ID Agro design and construction: 

I visited the office of ID Agro and met Erik Lindeboom, a director.  Erik is passionate about creating 

innovative buildings and showed me pictures of some of their designs, the cow lounge, cow garden 

and roundhouse.  I loved how the designs incorporate curved shapes like their arched roof structures 

and the skeletal framework looks much more complex and interesting than a traditional structure.  

The roundhouse, a circular design with partially domed roof, was my favourite. 

L5 !ƎǊƻΩǎ ōǳƛƭŘƛƴƎǎ ǘŜƴŘ ǘƻ ōŜ ƻǇŜƴ-sided or at least have the ability to open the sides and their use 

of translucent materials enables a strong visual connection to the outdoors.  Their buildings provide 

good natural light, the roofing being made from light diffusing tensile fabric.   


















































































































