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Objectives of Study
Tour

1 Tolearnhow and whybuildingdesignaffects people as
users and to understand what makes a good building

1 To reflect on livestock housing design specifically and itg
impact onthe psychologyand weltbeing offarmers, the
farmer-animal relationship and public perception

1 Tounderstandaims & objecties when designinlivestock
housingandwhether these conflict with user welleing

1 Toidentify howto make design improvementsvithin a
viable and sustainable farming model.

Countries Visited

Netherlands Germany USA Canaddextensive UK visits also)

Messages

T

T

Building design profoundly affectise wellbeing,
behaviour and psychology people and animals.

In manyconstruction sectors, this well undersbod
andisbecominga core part of the design approach,
resulting insomedifferent architecture

Livestock housing mainlydesigned by farmers and
contractors, seeing these buildings a practical toab
rear livestockefficiently and cost effectively
Modernlivestock housing achievesacticalproduction
aims but farmerandanimal psychological welleing
are sometimes compromised

Adifferent design approacks neededalong withwider
consideration of wheter a sustainable farming future
needsa fundamertal changeo our livestock systems.




EXECUTIVE SUMMARY

The design ofthe buildingsin which wework and live can profoundly affect our well-being
psychologyattitudes and behaviour The disciplinewhich studies human interaction with the built
environmentis called environmental psychology.

As humans we evolvedin natural surroundings Although we now spend more of our tinmside

man-made buildings our genetics and psyelretain a deepneed D interact with nature. This
means ve should aimto designour buildingsin a waywhich allows people insideto experiencea

connectionwith the natural world outside with windows forviews natural light,and incorporating
natural materialsshapespatterns and colours in the structure itselDesigrersof offices, hospitals,
schoolsand prisons are increasingly recognising this connection and thasulting buildings are

makingsignificant improvementto the lives of uses.

Farmersare fortunate to enjoya lifestyle thatinvolves more time in natural surroundings than most
professions but livestock farnng increasingly involvehill time indoor rearingof animals in a way
that separates farmers and animal&om the fields trees andwildlife which surround them.

Modern Ivestock buildinghiaveevolvedto arelatively standad design,developedas practical tod
in whichto run efficient,productivesystens. This is understandable giveine pressureson cost of
production but somelivestock housinglesigrs havebecomeso focused on productin that they
compromi® the wellbeing offarmers, thér animalsand the relationship between the two.

The place of animal farming in sociésyevolving and therare othertopicsrunning in parallel to

this study which are inextricably linked to it. These include animal welfare, social licence,
sustainability inconstruction, carbon footprint of faring operations,public healthand changing

diets, water quality, soil health,the needto mitigate the urgent threas of climateand biodiversity
breakdown,whilst feeding agrowing populationWhich livestock rearing methods fit with the need

to farm sustainablybuildingd 2 At & YR LINRPGARAY3I SYDBANBYYSYydlf o°¢
imminent shift to paying farmers only for public goods?

As many farmershave been drign to specialise, tensify and scale up theilivestock rearing
operations others are turning to a lower input, moreagroecologicalvay of farming with animabk
rotated aroundland as part of a return to mixed farming principlesith soil health at its heartAta
time of financial incentivego plant treesand hedges growing knowledge ofagroforestry and
silvopasture can wesuccessfully andiablyrear animals on land with only natal shelte? If we do
need manmade structuresfor livestock, should they bgortable or permanently sited? Kt
should they look like andow should we build them?

Whateverwe choose to buildfor farming to be sustainable long term, our buildings will need to be
good spaces for people, animals and socially acceptable to dawfeitizens. They also need to
tread more gently on our environment) the construction process itsedind once operatioal. With
engagementwith other architecture and construction sector&e can learn from those already
leading the way andhange our farms for the better.
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Chapter 1:Introduction

| grew up in Wakefield, West

Yorkshire the son of a chartered

surveyor anda bark employee

We lived on the edge of

countryside often wakingthe local

F220L K& | NBdzyR T N

but I neverknew orreally spoke to

any farmers andso at 32 years of

agewhen | started my current role,

| am embarrassed to sayRA Ry Qi

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 locdarmer and

Figurel: The authoratKeef OKSS LISy Qa LA I T N
what grows in the fields they pass by

After schooll studied law atNewcastle Universitybefore training as a chartered surveypvaluing
commercial buildingshroughout the UKand laterly in central London Ireturned to Yorkshire in
2014 and joinedJ & E DickinsofLongley Farmijo manage their property and land estate, with the
majority of dailydutiesfocusing orworks atan estatein BarnsleycalledTyers Hall Farm

Designand sketchig have been passios since childhoodand | am fortunate now to have the
opportunity in my work todesign various itemsn the farm whether benchedor local footpath
users feed troughdfor pigs, orthe new farm buildingconceptwhich led to thisNuffield study topic

| alsofeel fortunate to work in the countrysideand | am increasinglyfascinated by the farm as an
ecosystemparticulatty the interaction of soils witlgrazinglivestock and the carbon cycle. Ryers
Hallwe farmJersey cowénvhose milk ismade into dairy products at Longley FaimHolmfirth), beef
cattle, pigs(which consumelairywastefrom Longley Farincereal cropgnd forages

Since | startedvorking in agriculture, have beensaddened by the disconnect between farmer and
consumerwhich| see from both sideshaving been theininformedconsumer for most of my lifel
have greatadmirationfor manylivestockfarmers,who are under pressuréo rear animalsver more
cheaplyin a polarisedworld of increasing transparen@nd misinformation growing popularity of
plantbased dietshbeing askedo feed a growing populatiowithout damaging our natural worldnd

to helptackke our socief Sla@rgest,mostimmediatethreat ¢ climatechangeand biodiversityloss

Equally, | do acknowledge thaur sector has a responsibility tespond todifferent viewsevolving
in wider societyto understandthe ecological impacts of different farming practi@sto find a way
of farmingprofitably, withhappy customers andarefor the planet we all share.

We shape our buildings, thereafter they shapeXuby Chris Harrap | 1
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Chapter 2. Background to my studgpic

At Tyers Hall Farm, weeep pigsto sustainablydigestwaste from the Longley Farndairy and as a
source ofnatural fertiliser for the land.Our main motivation i$o be asustainablegircularbusiness
in terms ofcoproductand nutrients

We alsowant to providean environment where oupigscan have a good quality of life and express
instinctive behaviours Five yearsago,we closel our indoor breeding unit,sourcingpigs from an
outdoor unitinstead We then begardesigninga building to replace the existing fattening sheds
arriving at a bespokstraw beddeddesign withliquid feed and slurry managety gravity

Duringthe design process,thought aboutthe users of the building.Firstly,| wondered how my
colleagues on the farrwould feel about it as a place to work and interact with the pigs. | wondered
whether thelivestockbuildings in which we spend our time ageod, healthyworking environments
and how the working dagf a modern livestock farmer differs frothat of our predecessors.

Secondly, | thought about thpigs which spend the majority of their lives the building Animal
welfare standardstend to focus onpractical aspects such as size of laying area, drinker places,
lighting etc, butl wonderedhow pigsfeel about thebuildingand whether the visual appearance of
their surroundingss importantto them. Dothey feel happier innatural surrounlings, orcan they be
behaviourally fulfilled withira man-madestructure?

Thirdly,we wanted the ability to showhe new buildingto visitorsand sol designed a mezzanine

deck overlooking the pigsgiving usthe option of construcing a viewing roomlater. | wondered

what the public might think of the building, not jushow the animalslooked,6 dziT G KS & G NXzO{
shape, materials, colours, lighting and what the whaperationsays about our business.

Throughout the design process,ittv visits to numerous otherUK farns, | becameincreasingly
conscious thatthe appearance ofmodern livestock housinggas becomequite industrial. | feel
uneasy aboutthis, not least because it feels likkne general publicare becoming instinctively
uncomfortable with large scalmdoor animalproductionand thismay be drivinghe rise of plant
based diets, alongside environmentaincerns

Scott Cooksays I 0N} YR A& y2 f2y3ISN ¢KI (tcandimaisSdl achO2 y & dzy
2 (0 K S NJ Wiil this & @ménd, m my opinion,if we wish to besuccessful andustainableas an

industry long term our livestock housingvill need to bedesigred to provide a genuinelypositive
environmentfrom four perspectives

Thefarmer

Theanimal

The farmeranimal relationshiglynamic
The visiting public.

powbde

These are allarge topics, sofor this studyl decidedto focus onlivestock housingas a working
environment for the farmer

We shape our buildings, thereafter they shapeXuby Chris Harrap | 2
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Chapter3: TheStudy Tour

Some of my travds involved visiting farm buildings both conventional andnnovative, but some
involved learning aboutcompletely differentareas of expertise My study travels wergherefore a
tale of two journeys running parallel:

Firstly, | neededto understandthe principles of how buildirggaffect people and how to designa

goodworking environmentn practice | kept an open mind and arraeg various meetings in the
USA and the Netherlandwisiting examples of buildings whiclemonstrate this knowedge and
meeting some experts working in relevant fields, namely:

9 Psychologists and architects working on the design of hospitals, prisons, offices and factories
1 A feng shui consultant
1 Zoo architects

Secondly,l set out to find examples of innovative dstock building designs, whether in shape,
materials used, or distinctive design aspects. wdnted to find farmers who have chosen
unconventionaldesigns understandthe reasons whyhow they now feel about theirbuildings as a
place to work and for theianimals to live. | chose to visit the Netherlands, USA and Canada to see
variousexampled hadfound onlineduring early research

African Swine Fever compromisd some study visits as didthe coronavirus pandemic My travels
were as follows:

Where When Comments

lowa, USA March 20191 week) bdzZFFASER [/ 2y 0G5S
Conference

Netherlands August 20192.5 weeks) Farm visits and meetings

Berlin, Germany January 20200.5 weeks) Livestock housing architecture
exhibition

USA ¢ Colorado,| October 2019 and March 202@.5 | Variousvisits and meetings
Michigan, Indiana| weeks total)
New York, Seattle 4
Bainbridge Island

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

UK March 201 February 2020 Various meetings and visi
throughout my study period

I have included chart (chapter 7 Appendi) of all the places and people | visitdibwevernot all
are mentioned in this report
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Chapter4: Motivations for the study topic¢ focusing the mind

Thetitle of this report,d S a K LJS 2 dzNJ 0 dzA f RA y B Fuotd ioBeNsPdech i S NJ i K
made by Winston Churchill during WW2, when parliament were discussimgto rebuild the

recently bombed House of Common&ome MPs were keen for a more collaborative sgroilar

design but Churchill was keen to retain the adversarial ldybecause B believedthis had
influencedthe format of the! Y Q& LI NI Al YSYy il NB RSY2ONJ} O& o

Architecture and design have beemy passims since childhoodand | amfascinated by how people
feel about buildings and interact with themWe are profoundly affected by the spacasahich we
spend time but often without our conscious perception, as we go about our Biveg.

%%

al a Y | yaghitett yvill tell you, human behaviour changes according to the
SYGANRYYSYy (G de t SGSNI DI 6 NR St

Happily architecure is becomingmore focusedon the needs of people with some architects
working closely withpsychologists and neuroscientistVithin the world of offices, healthcare and
education, he focusis on creatinggood spacesfor people touse often with specific aims such as
productivity, focus, creativityr relaxation depending oreacho dzA £ RA y 3.QavaskddrNthJ2 & S
understandthe theory behind this design approach aseke some practical examples

As other sectors are considering the human element mardivestock housingdesign has
(understandablykvolved to prioritise production efficiency and practicalitgsulting ina standard
shape andncreasingly industrial appearanc&ith buildingsize also continuing to graw Modern
livestock housing often consists of relativelyenclosedspaces aimed atefficiently rearing large
numbers of anima but whatimpact are these working environments having ofarmers and the
farmer-animalrelationshif? How doesa modern indoor livestock | NJYv&Nibgday compareto
that of their peerswho still have a life of mvinganimals aroundand? If we designed a livestock
building with health and welbeing of equal priority tgroductivity and efficiency, how mighit look
and feeP

Before | begin, Wishto clarify my motivationsfor this study. It is absolutely not intended to be a
critician of farmers. Wherever | have travelled, | have met hard worgemple who love farming
and care deeplyabout their animals.All over the world, these farmerare working hardto make a
living under increasing financial pressuragsponding to market emand, and they deserve our
respect and supportespeciallyn our buying choices

My intention isto learn aboutbuilding designand psychologyto understandthe good and bad
features of current livestock housing design and how we might improve our buildings to ensure
farmershave a good, healthy working environment

We shape our buildings, thereafter they shapeXuby Chris Harrap | 4
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2

Chapter5: Looking outside farming a journey into environmental
psychologydesignand achitecture

Firstly, | steped away from farmingcompletely, seeking to understand the principles of what makes
a building agood space for people to spend time in.

5.1 Environmental psychology and biophilia research:

9FNI & 2yzI L T2dNeRY YSKSI I TA SR OK? frefalodifis betvicdnOK & U c
humansand the spacef which they live and work. | first spoke with Birgitta Gatersleben, Course
Director in Environmental Psychology at the University of Surrelylearned how asignificant

proportion of environmental psychologgvolvesd 6 A 2 LIKAf Al € YR GO0A2LIKAEAO |
benefits for humans ahteractionswith nature and how tdeveragethis in building design

G. A2LIKAET AT ATF AdkistsSik thalidnatdly eiofidhal affiliabiod bff@@&s A
0SAy3a (2 20KSNIftAGAYy3I 2NHIYyAAYaDE 9Rg I NR h

| then attended a biophilic designconference at the Building Research Establishment (BRE) in
Watford. We learned how the human species S @ 2viitoiriinat@raf habitats means we have a
deep bond with nature and we need to continue conniegwith the natural world in our daily lives

in order to stay healthy.Quccessfubuildingdesign isabout creating space whichenable people to
enjoy nature whilst inside a building, rather thabeingseparatel 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 mamadewalls are all a good thing.

| travelled to New York to meet Bill Browning and Catie Rfram biophilic design consultancy
Terrapin Bright GreenTerrapinpublish researe and advig clientson buildingdesignin practice

Figure2: The author with Catie Ryan and Bill Browning of Terrapin Bright Green.

We shape our buildings, thereafter they shapeXuby Chris Harrap | 5
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Over the years, academics, researchers and others have identified
numerous design strategies for improving health and well-being
in the built environment. Terrapin has codified this research into

14 patterns of biophilic design:

NATURE IN THE SPAC

m

1. Visual Connection with Nature

2. Non-Visual Connection with Nature

3. Non-Rhythmic Sensory Stimuli

4. Access to Thermal & Airflow Variability
5. Presence of Water

6. Dynamic & Diffuse Light

7. Connection with Natural Systems

NATURAL ANALOGUES
8. Biomorphic Forms & Patterns
9. Material Connection with Nature

10. Complexity & Order

11. Prospect
12. Refuge
13. Mystery
14. Risk/Peril

ESE-J g 1

S

TERRAPIN

GREEN

Figure3: Selfexplanatory. Image from Terrapin Bright Green.

In summary, the abovd4 elements are driven by a desire fwovide the building userwith a
continuingexperienceof the natural world outside fromwithin the space, to build the structure itself

in a way which mimicer pays homage to nature and to replicate the choices we have when out in
the landscapewithin the builing.

28 GFf1SR GKNRdIdAK SEIFYLX S&a 27 ¢EwWwaNhgL ity Dlarge2 y 32 Ay
bakery facility, where moving images of natural landscapes are projected onto indoor walls to reduce
stress for workers andther projects looking abffice spaces in New York, where indoor planting and

roof gardens are increasingly popular

We shape our buildings, thereafter they shapeXuby Chris Harrap | 6
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COOKFOX

ARCHITECTURE STUDIO

i z*Vlews of the greenroof and copious dayllghtmg
throughout the oi‘ﬁce create an,intfiguing and
nwgoratmg space for employées and visitors alike.”
A Browning

»
Figure4: The offices of Gok 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:

Figure5: Anoffice space with cubicle layout. Photo by Mark Jayson Aranda (Wikimedia).

Offices designetb maximiseoccupancyatestend to result in stafbecoring stressed, unproductive
and in some cases ill.
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5.2  Visiting examples of a new design philosophy:
The threebest exampled visitedof biophilic design werethe Eden Project in Cornwall, the Amazon
Spheres in Seattle and Vandusen Botanical Gardens in Vancouver.

The Eden Projecpursues a ¢ 6 A 2 Y A appraddhivhien desigring
their structures looking to nature for inspiratioffior shgpes, forms
and construction methods which have evolved over millenriome
natural structuresare farmore efficient and strongethan anything
humanscandesign, save canstudywhat already exists anaeplicae
it in our own buildings.

9 R S yha&ira structures,the biomes, are made from skeletal steel
framework with ETFE plastic membrane stretched between and
inflated. A domed overalform isthe most efficientratio of roof area

to floor spaceand the skeletal frame involvelexagonal shapse
inspiredby the honeycombsnadeby bees.

Figure6: The Author with Sir Tim
Smit, founder of The Eden Projec

Figure7: Exterior view of the biomes witlother tensile fabric structures in the foreground. Author's own photo.

Thebiomesare designedo create different microclimates for plants, so theyare translucent It is a
wonderful environment to spend time imot just for the natural light and theatt they are filled with
vegetation, but because of the shapeihin the structures themselves.

We shape our buildings, thereafter they shapeXuby Chris Harrap | 8
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Figure9: A worker bee forms a honeycomb from hexagonal cells, maximising the numbearda¥idual cells on a surface
with no wasted space between. Photo by Dmitriy Smaglov/Thinkstock.
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Figurel0: Spirals found in nature. Photo by Sciencevibe.com

&
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f221 GaNRIKGE (2 dza |
forms fromobjectswe see all the time,

such as flower heads, snail shells and
even our own earsThese proportions,
a2YSGiAYSa NBEFSNNEBR
NI GA2¢ 2NJ aal ONBR
mathematically linked to the Fibonacci
seqguence. HRH Prince Charles
discusses theserimciples in detail in
KAa 0221 all Nxy2ye¢od

Various designers use the golden ratio
as a tool to ensure their products are
well proportioned and therefore more
beauiful. Agon Martin is a good
example of this

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

We shape our buildings, thereafter they shapeXuby Chris Harrap
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Figurel2: The Coréuilding, Eden Project, during constructiorNote the spirak & 6 A 2 Y 2 N1BKdtoby T 2 NI
Grimshaw Architects.

Figurel3: Interior of the Core building, showing laminated timber sectional roof. Photo from Grimshaw Arctstec
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The Spheresl NB LJ NI affice he¥dguaeysif Seattle and are a different kind of
workspacemeeting place for their staff and visitorResigned by NBBJ Architectsey are domed in
shape, made from glasgith 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 tliener space and the city outside.

Figurel5: Internal photo of the Amazon Sphere&sa biophilic meeting space. Photo by Amazon.
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The Vandisen Botanical Gardelis Vancouveis an awardwinningexample of biomorphic forms and
biophilic design.The building involvesucvaceous flowingshapes, with clever use of timber strips to
create visual complexity and extensive glazifige building &els specia)inside and out.

Figurel7: VanduserBotanical Gardens, biomorphic exterior shell structure. Author's own photo.

Spending time arounduch a stunning structun@ade me think of the Buckminster Fuller quote:

G2 KSYS@SNI LQY $2NJAy3I 2y | LINRPoOofSYZ L ySOSNI
GKS &a2fdziazy A& y20 0StdziATdA T L (y26 AlGQa ¢
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5.3  Prisondesignand the psychology of carceral spaces

| visited New York toneet Rich Wener

a Professor of Environmental
Psychology at NYU Tandonyho
specialies in the psychology ofrison
architecture and how design affects
inmates and staff.

RiclRa Y I A Y is YhétdesignDos
any building depends otine designe®
aims arising fromtheir perception of
the 0 dzA £ RA yo3eQ df a LpdsbidJ
designerviews criminals as dangerous
individuals from whom society should
be separated and protected the
resulting desig will look and feel very
different to one designed by someone
who sees prisoners as huan beings
who have lost their way and need to
be rehabilitated.

This was a lightbulb moment for me, as
| realised the desigs of modern
Figure18 The author with Professor Rich Wener, NYC. livestock buildingare a diret result of
our increasing focus on production
efficiency and output.Perhapswe shouldfirst questionif we are managin@nimalsin the right way,
and whatthe most mutually beneficial, symbioticole is for them on our farms Asking such
guestions firstvould inevitablyinfluence thepurpose,designand feelof livestockhousing

5.4  Healthcare architectureand psychology

In Rotterdam, Netherlands, | met Gemma Koppen, an architect and psychologist who specialises in
design of healthcar&f  OAf AGA Sa® DSYYIQa FAY Aa (2 AYLINRODS
building,from arrival, through treatment and recovery.

Gemmaseesthe externalappearanceof the buildingand the approach to ias very important In
healthcare, thisinvolves designinga route to the building and an exterior appearance which is
calming, reassuringnd givesthe patient confidence they areentering acaring, professional and
stressfree environment. This made me think about thexeernal appearance fdivestock buildings
and our approach to them. If we walk across a concrete yard towalatgi@ angularbuildingmade
from manmade materials how does itinfluenceour perception ofour animals the nature of our
work and the farmefanimalrelationshig?
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5.5  Zoo architecture/design

In my gpinion, in order to be sustainable and socially acceptable long term, livestock housing will
have to be designed in a way that pidesa good environment for farmers, animals and which looks
and feels acceptableotthe generalpublic. Zoo
designers areone group ofprofessionas who
design spaces in a balanced way to meet the
needs of animals, staff anthe public so |
visited Bainbridge Island off the coast of
Seattle, where a number ofhese specialist
firmsare based

Becca Hanson has her owpractice; Studio
Hanson Robertswhich | visitedo 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 andanimal welfare
concerns. Designschangedfrom being visitor
led, with animals housed in a way that best
Figure19: The author with zoo designer Becca Hanson at ~ Suited public viewing, to more of a replication

studio on Bainbridge Island, Washington. of natural habitats, where the public would
then have an immersiv€ 2 dzNy S& (G KNRdzAK (i Snprovgt KISt 3 QA X LIF Q8 P f
conditions and ability to express instinctive behaviours.

Figure20: Werribee Open Range Zoo, Melbourne. Photo: Studio Hanson Roberts.
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Figure21. Concept image fodesign of jungle habitat at Auckland Zoo. Photo: Studio Hanson Roberts.

Becca and | talked abober designobjectives to createspaces whiclgive animals a naturala lifeas
possible,whilst enabing the public to see them in this settingThe animals have to live, and live
happily/healthily, but there are no othetesignobjectiveswhich conflict with this whereasfarmers
have other aims ofefficient feed conversiorand minimal cost of productionto remain profitable
within afinancialy challenging marketplaceTheseconflictingaimscan sometimesompromiseour
building designsvhere human and animal wetleingis concerned.

5.6  The animal sciences professors:

| was fortunate early on in my glies to speak to renowned animal sciences and philosophy
Professor Bernard Rollin, from Colorado State University. Bernie and | talked about buildings, how
we house animalandthe dynamic betweerthe farmer and the animal

We discussedchow livestock housinglesignsometimes causs 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 sat large scale owithin a particularly unnattal environment. Bernie
alsohasconcerns abouthe psychological webeing ofvets, who choosg¢heir career to improve the

lives of animals, but ofte find themselvestreating sick animals in fundamentally unhealthy
conditionsor dealing with the harskeconomic reality of commercial farming decisiorgarding

care.

I was fortunateto meet Bernie inFort Collins, Colorado, withis fellow professor Temple Grandin.
Temple again talked of the importance of buildings being pleasant spaces for animalecghel @s
poor spacesause stresso the farmer andtheir relationshipwith their animak. She spoke about
how much she dislikes dark, dingy beemd how important natural light is for circadian rhythm and
the welkbeing of both people and animals. Telais a visual thinker so it was interesting to hear her
comments, which echoed what | had learned from the architectural psychology experts.

We shape our buildings, thereafter they shapeXuby Chris Harrap |
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Figure22: The author with Professors Bernard Rollin and Temple Grandin in Faltin€, Colorado.

5.7  Chaptersummary.
| gained a good overviewf the principles ohow buildings affect people anshw these principles
appliedpractically in some pioneerirguildings The key messagegere:

1 Beingable to interact withnature is key to our psychological welbheingand where we can
sperd time outdoors, we should do so

1 If we need to spend time insidenanmade buildings we should desigithese spaces save
can stillinteract with nature, by following lophilic design principles

1 Whatever we are buildingye first need toensue our ethosis rightfor the activity taking
place within the building

9 Public perception ofour relationship with animalds an evolving concepand livestock
rearing facilitiesnayneed design changds maintain social licence

1 Weshould look to nature fomspirationin design and construction methodasthe natural
world has already designed structures which are extremely strong, efficiertteandtiful.

The principles | learned about biophilic design are just as applicable to livestock buildirays as
other workplace, so if we warfarmers to have a good working environmetttis knowledgegives
sound guidance

I now feltbetter equipped to assedwestockhousingdesigns

We shape our buildings, thereafter they shapeXuby Chris Harrap |
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Chapter6. An overview of UK livestock housing desigthe current
position

UK farmers rear livestock in a range of different settings, from animals roaming land with only trees
hedges walls and earth bank®r shelter, to portable sucturessuch as steel arcs and polytunnels
straw bedded barnghrough tofully insulated, climateontrolled buildings.

The majority ofpermanently sitedivestock housing has evolved to a standard shape, mainly steel
portal framed, dthough plenty & concrete and timber framed structures still exist. Very few
traditionald @S NJ/ I O dzf lamXtill WsettXof IiRgstgcH Bousing, most having been converted for
higher value uses.

Externally, rowesare pitched predominantly steel or fibre cement shted, with a ventilated ridge

or even electriextractionfans. 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 clirsatgrolled environment
inside will involve a morencloseddesign,usingmodular, insulated panslin walls and roing.

Figure23Y l dzi K2 NR& Y2RS¢ SLAOGAY3 (KS akKl LS 2F I+ phétdA OFf ad$

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 animalghere there is insufficient natural light within the
space. Floors are either solid concrete in the case of bedded units, or slatted concrete Hvahaaly
systems, to allow manure to be captured beneath.

Some buildingdeel quite open, withplenty of natural lightand airflow being little more than a
shelter to provide cover for bedded areasSome structures providing fally enclosed climate-
controlled environment for yearound precision animal rearing.

I now include some photos of variousaemples of different housing systems in the UK:

We shape our buildings, thereafter they shapeXuby Chris Harrap | 18
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Figure24: A herd of beef attle grazing in Derbyshire, witlonly well managed hedges and trees for shelter and shade.
Author's own photo.

Figure25: Portable shelters on a Norfolk pig breedingit, enabling rotationof sowsaround land. Author's own photo.
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Figure26: A modern dairy barn, Cheshire. Phdi@m The Barnston Estate.

Figure27: Exterior of a modern dairy barn, Cheshir&lote theangledlayout of boarding to reduce timber wastage.
Photofrom The Barnston Estate.
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Figure28: Internal photo of a modern straw bedded pig shedorfolk. Author's own photo.

Figure29: External photo of a modern straw bedded pig shed, with automated sidetains for ventilation and
temperature control. Author's own photo.
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Figure31: A modern pig shed for fattening, with slatted floorsPhoto fromA- NY SN & 2 SS{f &
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Figure32: A typical modern poultry (broiler) house in the UK. Photo from The Times.
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Applying the principles of environmental psychology and biophilic desigexistingbuilding designs
a fewfirst thoughtsare:

T

=

= =4 =4 4 =4

Those farmers wheear animals in pasturbased systembBave agoodworking environment
Those who house only in winter (grazsgpasonally) also have more time in a natural setting
than those who house all year round

Buildingswhichfeel more operare preferable tothoseenclosed on all sides

Natural light andventilationare preferable toartificial lighting andnechanicalentilation

We should use natural construction materials wherepessible

We coulddesignmore structures with more curvesnstead ofstraight lines and angles

Large expanses oftark materials like concrete, plastic or stembuld be replaced by
alternativeswhichappearmore natural and visually complex

Usingnatural colours imman-made materials (such as the widely used dark green cladding)
does improve their appearance

We could exprimentmorewith plants or trees withirbuildings

The naturalcomplex appearance ofraw beddingmakesa space feel more pleasant

Small numbers of éhaviourally fulfilledanimals withplenty of spacdook different from
large numbers of animals at a high stocking deresitgt theirbehaviouralso affects how the
farmer feels about the working environment

If a building is a poor working environmente might consider reducing the amount of time a
farmer spends inside it, perhaps by using some automation

| planned my travels to try to find examples of livestock glesiwhicHook and feel differentto see
what already exist

We shape our buildings, thereafter they shapeXuby Chris Harrap
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Chapter7: Out onthe farm:in search of innovativdivestock
buildings

7.1 The Netherlands:

7.1 a. TheVarkenshoff6 ¢ LJA 3 3+ NRSY €0

Anne Marie Noordmaf gig farm is homeo a building calledhe Varkenshoffwhich translates as

G LJA 3 3 ThisFaflding was constructedby ID Agra 6 KSNB ! yyS al NASQA 0 NJ
director.

Figure34. The Varkenshofuilding. Author's own photo.

The building haa first-floor education roomoverlooking the pigsused forschool groups and other
visitors. Annemarieloves to sit there and watch the pigahichoften helps her notice any problems
arisingwhere she neds to intervene Annemarieacknowledge the Varkenshoffs not asprofitable
as the other buildings on thefarm, but shesees it as aaluabletool in welconing visitors to the
farm.

Figure35: Panoramic photo of the Varkenshoff interior, taken frothe 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 ar&rious plantersnside the buildingwhich lookedstunning when
the building was first completednd certainly improves thimok and feelof the space

Figure36: Interior of Varkenshoff buildingvhen first completed Photo: ID Agro.

Although most of the original plants hawet survived Annemarie is learning which types of plants
can manage and intends to replant these.

7.1. b. ID Agrodesign and construction

| visited the officeof ID Agroand metErik Lindebooma director Erk is passionate about creating
innovativebuildingsand showed me pictures of some of their designs, the cow lounge, cow garden
and roundhouse | loved howthe designsincorporatecurved shapesike theirarched roof structures

and the skeletal frameworkooks much more complex and interesting thanraditional structure

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

L5 ! ANR Q& 0 dzA f Rdid¢daat lgaStyidve thezabilily $o opehIBe/sides and their use
of translucent materials enablessérong visuatonnection to theoutdoors Their buildings provide
good natural lightthe rodfing beingmade from light diffusing tensile fabric.
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