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ABSTRACT

Thedevastating effectghat unsustainablelesignpractices have othe natural world and
other speciesvith whomwe share thigplanethave gained widespread awareness ard
the driving force behind attemptt develop moresustainabledesignapproaches. These
efforts tend to focus onminimisingthe negative effects thatlesignhas onthe natural
world by reduced material and energy usagdoweverthe possibility thatdesignmay
have aractiverolein mitigatingthe erosionof biodiversityhasonly enteredthe discussion

in recent years and remains a margiaativity for design

Following an ongoing paradigm shift callfing the incluson ofa greaterdiversityof wild
animalswithin humandominated habitats &s away of addressing bottihe erosionof
biodiversityl Y R K dzY' I y { A Yy R Qraturk) fthis &gearchprapgses ThaltBeve
is a growingneedfor adesignpracticecapable & respondingo the needs ofwild animals

while addressing questions Gfumartanimalinteraction

In this thesisMultispeciedDesignis proposedanddeveloped as #heoreticalframework
for supportingthe shift to more biodiversehumanhabitats The resarchaddresgsboth
the physicaland sociocultural requirementsof such a shiftThree distinct views define
this emergingdesignapproach:recognisinganimalsas clients ofdesign recognising
humananimal interactions as designed experiencasd the view of manmade

systems as further extensions efological systems

The methodologicalimplications of Multispecie®esignhave been exploredin a case
studydesignprojectconcerned withthe ecologicaenhancemenbf acoastaloutfall pipe
on ahighlyfrequented beach in Cornwall, URhecase studyexploredwaysof designing
to addresghe needs oboth people andbf wild animalspeciesas well agshe interactions
betweenthe two groups It focused on identifying andkvelopingdesignapproaches and
tools for studying and representingvild animalsin design projectdo facilitate their
integration into built environmens. Thesetools were further refined in a series of

workshopswith designandart studentscarried outduring the PhDesearch

The insightdrom the practi@al work together withthe theoretical frameworldeveloped
alongside themhave led tothe developmentof Principles of Multispecies Desigand

practical and conceptudlools for Multispecies Design






ACKNOWLEDGMENTS

| would like to extnd my deepest thanks to everyone who has supported me in the

journey of researching and writing this thesis.

To my Director of Studies Justin Marshall who has been the best supervisor | could wish
for, giving me the right amount of guidance and freedoneé¢ded to develop this work,

and always helping me keep calm and motivated. To my other supervisors, Larissa Naylor,
Richard Thompson and Drummond Masterton for their invaluable knowledge and
support, each in their own field. To Larissa | owe a speciakth#or always pushing me

forward with her enthusiasm and support of my work.

| would like to thank Oren Kolodny and Yoav Bartan for introducing me to Reconciliation
Ecology; Martin Coombes for giving me my first intertidal ecology lesson and for all his
help since; Rosalyn Maynard and Michael Shachrur for sharing their knowledge of BMC
with me; Malaika Sarec@homas for sharing her movement practice and knowledge with

me; Caitlin Kight for helping me understand how ecologists (and birds) think and operate;

| owe much gratitude to everyone who has helped in setting up and monitoring the
Hannafore tests. To Abby Crosby for suggesting the site and putting me in contact with
the LMCG; to Heather Buttivant and Amelia Bridges as well as all the others at tlie LMC

to Steve Pound of South West Water, Neal Curnow and his colleagues at NJC Building for
their support in installing the tiles; and to Louise Firth and Richard Thompson for their

help on the last day of the trial.

| would also like to thank Elsa Coimbfana Petersson, Mirjam Norinder, Malaika and
Richard Sarcdhomas, Su Vernon, Daro Montag and Drummond Masterton for helping
set up the workshops as well as all the students and practitioners who took part in these

workshops.

I would like to extend a waritthanks to my friends and colleagues at Falmouth University,
Lucy Frears, Annabel Banks, Nikos Antzoulatos, Carolyn Arnold, John Hartley, lan Biscoe,
Gemma Anderson and Fan Young for taking photos, coming on field visits with me,
reviewing bits of writingpointing me in new directions and helping me refine my thoughts
through countless discussions. And a very special thanks to Jemma Julian who walked me

through all the administrative steps of this PhD with a smile.



| am very grateful to John Metcalfe a@¥cilia Henry for their patient and professional

proofreading work and for helping me find the flow in my sometimes chaotic writing.

A very warm thanks to my parents Tsiona and John, my sister Karen and brother Tom for

their endless love and support.

Andfinally, to my amazing wife Rona and wonderful boys Lotem and Tal, for being there

in every step of the way and filling my life with joy, love and wonder.



Table of Contents

A B S T R A C T . ittt ittt ittt it sttt ee iree st et et ees s ee s ee s ee s ee s eneeeseeeesseaseasensesteessessnrensensenseessensd
A CKN O L E D G M E N T S . L ettt it ittt ettt ts trre s eeteseeteuseseaseseaseessrnrsasessetesseseasesesenense 1
LIS T OF FIGU RIS . it titiiititiit ittt irttete s tetete st aee st seststetntstetstesssteassteatesessessrmnsenses IX
1 BEYOND HUMARENTREDESIGN. ... tuitiuitiuieieieueeseameeesessesenrencnrenseseasesenns 1
1.1. DESIGN FORONHUMANS . ...uutttttnttnttntetestnstntsesssse st tnsenseasss st rerenrerresnen 2
1.2, MULTISPECIBESIGN. .t ttttttntentententensesiesensensenressssstssessssesentsresreaesaeenrenres 5
1.3. RESEARCHYPOTHESKSND QUESTIONS . ...uuituiitniitniitnieeneeimieneetneeansesneesnsesnsesnnns 8
1.4, AIMS AND OBIECTIVES . it uitnienieniintintesiesesensesesstsstsseseesestntsresreaesneenrenres 8
R = @ 1T 1 1 [ R 10

2. METHODOLOGICAL FRIMMI. ...t iitiitiitiitiieiieieuirieeteeseeseeasesresrenteereerrnmensenss 13
N T = 7Y ] =10 10 N o T 14
2.2, BPISTEMOLOGICAL STENC ... tutttutetntenestenesimrenessensesesreaesseassreeesrereaereaens 14

P2 T | ] = T ] 00 ] 0 1 7 16
P2 |V s 7Y ] =S 11 17
2.5, RELATIONSHIP WITH TR ettt teeet et ettt et e e s e e e ent e ea s e e e en e e enimr e enrenenns 18
2.0, THESIS STRUCTURE ...t ttetttt ettt tees s tme sttt en e ss st es st ettt e e reneans 20
2.7. RESEARCH STRATEGY MEDHODS .. ..t teutttneetntetnsentatnsesssees s 25
2.7.1. STAGH: PRELIMINARY RESEKRC. .. cuuttnttneteetesesimteteeassaseaseserensennenns 25
2.7.2. STAGE2: RESEARGHHROUGHDESIGN ...uivuisiienieeeeineensesieeeesesenseneenaenns 26
2.7.3. STAGE3: REFLECTION AND OOMES. ....cuirtrirereeneensemrensesaesneeasenrenses 29

3. DESIGN EXPLORA T ION S, ...ttt ittt ttetiesieiesseetesseeteeseeseeseesseareneereereesseasenses 31
R 0 I 1 Vi =T 6 [ [ 32



|

S.

Vi

3.2. ECOLOGICAL ENHANCEWMEN COASTAL STRURHS).....ccvuieiriieeeineeeenneeineeanneanens 32

3.2.1. GENERAL PRINCIPLER EGOLOGICAL ENHAMERT. ........cccvreereeeaneeenennes 34
3.3.  INITIAL THEORETICRAMEWORK FOR THE IBEB. ....ceiuvveeeneeeeaieeeesseeneeesnseeeenens 36
3.4, HANNAFORE PROJECT . ..ccutteeiuteeesseeeessinseesasseeeassneesssseeesssesssmssseessnssessnseeens 37

3.4.1. FINDING A LOCATION ....uuuuuuuuunnniiimr e e s e e e e e e e eeeeeeaeaaeaaeeeesamsnnnnnnnnnnnns 38

3.4.2. FIELD RESEARCH ....ctttitiiiiiiiiiiiiies e e 41

3.4.3. FRAMING THE SCOPE HA®IR DESIGN INTERVEMN........cceeviiiiiiiiieeeeeee e 46

3.4.4. KEEPING THE ANIMALEENT DURING CONCEBNERATIQN.......cveiveeeanenees 46

iA.5. WAVE. .. 47

4.6, URCHIN ... .iiiitii ittt ettt e et e e e et s emra e e e e e e e e erna e e eennan s 51

3.4.7. SETTING UP THE FIHIEDAL.....cuvveeeteeeesseeeesneesamsaseseaseeeasenesnsseesnssnmeenns 55

3. 4 ASBESSING THE DESMBEIPOSALS......vvtiiiireeieeeassreemeessneeesseeesseessnseeens 57

3.4.9. RESULTS AND DISCUSEIQ . .ceuvvreinrreeaueressmseeessseeessenessseesssseessmesssees 60

3.4.10. CONCLUSIONS...ccctvteateteaitereasnteemsesseeeaseeeassseeassseeessimseeesnseeeaseeeanns 73

WILD ANIMALS AND ANROPOGENIC SYSTEMS.....coceveiiiiiiiiiiiiieeeeee, 75
4.1. BIODIVERSITY EROSKMD ALIENATION OF MANKIND FROM NATURE................ 76

4.1.1. THE BOUNDARIES OF GURNET......cuvteerrreeirereesseeansesseeeanseneansnneasssneans 77

4.1.2. LOSTINATURE ...tttti ettt ettt e em e ettt e ettt e e e ettt e am e e e e eeta e e e eennnas 81

4.1.3. THE ANIMAL TURN ....cetittiteiuteeeanieeeaimneeeesseeeeanseeeanseeeanseeeamanseeeanssesennes 84

414, SUMMARY. ...ttt e ettt e e et e e e et et e ettt e ane e e et e e e era e eeenand 86
4.2. NEW PARADIGMSREDISCOVERED NATURE. ......ccciiiiiieeiieeeimnnieeesneeesnneeeaneas 87

4.2.1. CONSERVATION EVERYWREE .....ccciuuieauereanteeeesimeeeesseeeanseeesnseeeanneens 87

4.2.2. CONCLUSIONAMULTIDISCIPLINARFFDRT. ....ccuvveeiutereaneeeeaneeneeenneeeanneeas 94
4.3, WHEN ANIMAL MEETS T ..uuuiieeeetieeeitiiae e et e e et e eeetb e e eamei e e e e 96
4.4, DESIGNING THE SHIET....citttuuieiietiiieeienimreri e e eenn e et e e e e e e e e 100

PRINCIPLES OF MUPHGIES DESIGN....cocvvuiiiiiiiiiiiiiceeiiiceeieiiiceeieeieee, 105
5.1, INTRODUCTION. . .uuuettettueetentiteeteinretestis s e e eer s e e e e e e s erne e e e e e renne e erennenas 106
5.2. ANIMALS AS CLIENTSBIEFSIGN. ... .eettteturunueeeeeteerinraeeeeeerentniaaaaeeeeeeensineeaes 106

5.2.1. KNOWING THE ANIMAL....cetttitiuiieeeeeieeentimeeeeeeetttiias e e eeeeeeennnnmeeeeneee 107

5.2.2. REPRESENTATION.....ciitiiiiiiiiiiiiii ettt 113

5.2.3. BROADENING PARTICIRBT.......cciutiiaiuiieasteeaantineeanneeeanseeeasseeeanneneannns 114



5.2.4. ASSESSING THE DESIREAM AN ANIMAL PERSFTIVE.....ccvveveieeeieeeeeeees 115

5.3. HUMAN ANIMAL INTERACTIOS A DESIGNED EXPERIE.........ccccvveerieeeannenaanans 117
5.3.1. BRINGING NATURE THETFOREFRONT OF URBAING........ccccvreeriureaniennnns 118
5.3.2. SOFT RESERVATION...ccittteitereaieeeasinseessseeeasseeeessneeesnneessmnsenesnseeeans 121
5.3.3. EXPANDING EMPATHY.....cittiiiiiiiiiiiiiiiietiniiiiineseinseesssseensenssniee e 122
5.3.4. DESIGNING ENCOUIREE .......uuuuuuuuuinninininniiimnaaaaaaseassssssssssssssssssssmeeeeees 123
5.3.5. DESIGN AS A MODE GEANSLATION....cciiiiiiiiiiieieeeee e e 125
5.3.6. RESPECTING BOUNDARIES......cutttttiiiiiiiiiirinnnnnnsnnssssssssssssss e 127

5.4. MANMADE SYSTEMS ARFHER EXTENSIONEOBSYSTEMS ....ccvvvieiiieerinenns 129
5.4.1. OPENENDED AND EVOLVINEIIGN. .....ccctiuureatreeanneeesmueessnneeesneessnnees 129
D42, COMPLEXITY ettt e et ittt e ettt e e et me ettt e e ettt s e e ettt e e e e etme e e et e e e eean e aaee 131
5.4.3. CONNECTIVITY .eeeiutieeitereaieeeateremsesssesassseesssneesssseessssensessssseesnseessses 132

5.0, SUMMARY Lttt et a e e e aa e 133

5.6. TOOLS FORIULTISPECIEIESIGN ... ..eeeiuvieesseeeesseesesimsseseaseeesssneessseeesnsensanens 133

6. CONCLUSIONS AND CRMUTIONS. . ..ottt 137

6.1. ADDRESSING THE RESEAQUESTIONS AND BIM.......cceiuvreeinreeasnreeaeeseeesneens 138

6.2. MAIN CONTRIBUTIONSTHE THESLS ...eeeiuvreeiiiieesireeesnrineeesseeessseeesnseessnsenens 140

6.3. TOWARDS MULTISPECIEXESIGN APPROACH. ... ..cciituieeiiiieeniieeaeaieeeseeee e 140

6.4. CONTRIBUTIONS TO THELD OF ECOLOGIENHANCEMENT OF CONSSTRUCTUREA?

6.5. RESEARCH LIMITATIONDNURTHER DEVELOPMENTS .....vvveeiiieeeiieeesinneeeenee 143

LISTOF REFERENCES......ciiuuuiiiiiiiii ettt 145
APPENDIX 1: HANNAFORUPPORTING DATA. ..t 159

1. PRELIMINARY RESEARCH ...ccttteittteeiiieeesimteeeateeeanneeeanseeeasneesameaneeeesnneeeenees 159
1.1, TECHNIQUES USED.....ccuiiitiiitiiitieit e iie it ee e et e et ee et ae et se et e e snran e eaneeaneeannas 159
L 2. RESULT S ittt ittt et ettt e et e e e e et 160

2. QUESTIONNAIRE TEMPEAT. ..cttttuettettiieetetinsesreseeeestnseeeetnnseesessnsemsaseeeesnnnsns 161

3. TABLE SUMMARIZING SPES COUNTS GMNNAFORE SITE VISITS......oeeiivieeeeenenn 167

4. HANNAFORE END OF TRBURVEY. ...ccuuieiertunieeeerieeimrseeeenineesennaaeesennneeannaes 169
4.1. SPECIES FOUND ON TMEVE TILE ....ciiiiiiiieeieeeeeeeeeee e 169
4.2. SPECIES FOUND QIRCHIN TILE ...ciiiiiiiiiiiiiiiiiiiieccesiiiiiiies 170

vii



APPENDIX 2: ADDITIONPRACTICE. ...ttt 172

1. SCIENCIDESIGN COLLABORATION....ccuvrietereessteeesmeseeesnseesesseneessneeessseeneesnnes 172
2. GROOVES ... it ittt ettt ettt e e et e e e ettt e e e e e e e e e eaneaae 173
3. ENCRUSTATION . ...ciiitiieeiitieesiteeesninseeeasseeeesseeeesnseeaanneessmasseeeanseeeanseeeenseeesnnes 176
4. DISCUSSION.....cttiiiiiiiiiiiiiiiiii et iei e s e e e e e e e e e e e e e e e e e s ams 178
APPENDIX 3: WORKSHBOPR, .. ..uuuiiiiiiiiiiiiiiiciti ettt 180
1. INTRODUCTION ..cetutteiuteestesanteesntansasseeanseeanseessesansesssseameseeanseesnseenseesnsessnes 180
2. REFLECTION ON THE WSROPS AND STUDEREBBACK. ... .veeveeareeesseeenieeamnneeans 182
3. WORKSHOP FEEDBACK ...ettteteeasteessteesmseeasseesseeesseeassessseeessmsessseesssesansesns 183
3.1, LUND WORKSHOPFEEDBACK ... .ccuteitteeteeaseeessernsaseesseeesseeasessssesnsesamsneeens 185
3.2. FALMOUTHDESIGNVORKSHOP FEEDBACK. ... .cceiuviressreresseermresssneesnsneesssneeans 187
3.3.  ART& ENVIRONMENYWORKSHOPEEMBACK. .......uvveeierieesneeresnseineesnseeesaseeeenns 190

viii



LIST OF FIGURES

FG1.1PLACEMENT OF MUPHSIEBESIGN IN THE MEETRODINT OF THE ANIMAURNRECONCILIATION
ECOLOGY AND SUSTBINADESIGN. ... .uuuvvviiieeeeeeeeeeiieiiiisrsrseeeeeeeeeeeesaeassssssssssseeseeeesessesssssssssnid
FG 2.1 THESIS STRUCTURE ... .ctttttttiieeeteettaeeseestateseeeseataaaaeaestasasaasssstanaaesaesssnnaasesstnnsanaeees 23
RG3.1LOCATION OF THE FIRHANNAFORBEACH AND APPROXIBAROGRESSION OFFIFEIMAGE
SOURCESOOGLEEARTH. ... .uuttttitttieeeeesessssasnsenteeseeeeeaeesesasssstanstesseeeaeaeesssassnssssnennneeeaeaees 38
HG3.2THE NEW PIPE AT LOWETIN2012,PHOT@YTHE AUTHOR.....ceeetiviiiieeeeeeiiiieeeeeaeninseeeeeaennnnns 39

HG3.3VISITORS TO THE BEMSHG THE PIPE TALK TQOOHSLAD AT LOW TIHR012), PHOTO BY THE

AUTHOR . ..ottt it ittt e e e e e et e e e e e e e st e bbb bbb et e et e e e e e e e e s s e bbb s be e et e e e e e ene s 40
HG3.4 ALGAE GROWTH ON THRFEACE OF THE KREL2) PHOTO BY THE AUTHQR......evveeeiriiieeeeinas 40
HG3.5D.METCALA2012) DRAWING OF BARNACIBIRCK PEN GMPER.......ovtieiiiiiieeeiiiiieeae e 43

FHG 3.6 EXPLORING FEEDINGABEBUR OF BARNACLHROUGH MOVEMENT R@¥ISATIQNDANCE WORKSHOP
(2013) PHOTO BCAROLYMARNOLD.....cvvvvvrrnrnrnnnnnnnaseeseaaaaaeaeererereresessssssnsnsnnnnnanaaasasesaaeess 44
HG3.7LUMPETS CAN MANIFEERRITORIAL BEHA\R@IND ARE KNOWN $HEEHIDVER GRAZING GROUBBS
ATTEMPTING TO FLACH OTHER OVER THE PHOTO DANCERE STUDYING THIBBEOUR DURING A
WORKSHO2013) PHOTO BTAROLYMARNOLD. .....iiiiieeeeeeeeeeeeeeeceeeeeesaeesnnnnnennnnnn s seeeaeaaeaas 45
HG3.8 RESIN BOARD MODELTBIEWAVE TILE INDICATIREE DIVISION OF TSHACE BETWEEN WAGKAND
HABITAT ZONEBO13) IMAGE BY THE AUTHOR .....eeutttiiiieeteeeeeeessssennnneeeneereeseeessssnansnnsnnnnees 48
FG3.9BEHAVIOURAL FORCERWIRG ON PEOPLE /ANBILS IN TMZAVE TILE DESIG013) IMAGE BY THE
AUTHOR ¢ttt e et e e e e e ettt ettt et ee e ae bbb oo o4 e a2 e e e e e e e e teeeeeeeeeeene e b e b e b n b e a e e e 49
HG3.10VISUALISATION ®¥AVE TILE LAYOUT OREFDURING RECEDMEH2013) IMAGE BY THE AUTHGR
FHG3.11VISUALISATION OF ADUIMPET PROTECTEDVAVE TILE GRO®2813) IMAGE BY THE AUTHQR 50
FHG3.12ASSEMBLEIOR AND EXPLODERIGHYVIEWS OF THIRCHIN TILE2013) IMAGE BY THE AUTHORL
HG3.13DETAIL OF TEXTURERRA\CE GBRCHIN TIL2013),[CNCGVILLED RESIN BOAREHOTO BY THE
AUTHOR . L.t ettt ettt e e e e ettt e e e et ettt e e e e et e ea e e e et et baa e e e e et eee b e e e e eebba e e e e e e eebbreeeeeernnnes 52
HG3.14VISUALISATION QRCHIN TILBTEPPING STANEAYOUT ON THE OUNERIPE AT RECEDINIE2013)
IMAGE B THE AUTHOR. ..ceetttttteeetittteee e s sttt e e s atbee e e e s ambe e e e e s saabbe e e e s anbeeeeeeanbeeeeeesnnnbeeeeeannees 53
HG3.15SruDY OF THE SHAPR FBE POOL AND CONER EIGHT POSSIBIFIGURTIONS OF TRIRCHIN TILE
(2013) IMAGE BY THE AUTHOR. ....tttttttaaeaaaaaaiatttbeeteeetaaasasaaasabbssseeeeaeaaaaeeesaaannnbesseeeeeees 54
FG3.16 SLICONE MOULDS OEWAVE TILE AND BOTHRPA OF THERCHIN TILE READY EORCRETE CASTING
(2013),PHOT@BY THE AUTHOR: ....eveteeiitiieeesaiteteeeesannteeeesantteeeesansbaeeeesanbbeeeesansbeeeessnnnrees 54
HG3.17CONCRETE TILE BEINGED ONTO THE SURF@E THE OUTFALIER2D14) PHOTO BY THE AUTHB®

HG3.18THE TEST SITE ON MSATION DAZONCRETE RAMPS WEBRESTRUCTED ON EARB EO FACILITATE

WALKING ON ANDEFHE TILER014) PHOTO BY THE AUTHQOR .....eeteiiiiiiieeiiirieeeeesnniieeeeseneee 56
RG3.19TREATMENTA, BANDC(2014) IMAGE BY THEUTHOR.....cvtteeeeesirsuerrrtereeereeeeeeessnsnnnnsnnnnees 58
HG3.20THE QUADRANT USED EBRCIES COUN2814) PHOTO BY THE AUTHQR.......cveeiiirieeennnnne 59


file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428494
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428494
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428495
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428496
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428496
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428497
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428499
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428499
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428498
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428500
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428501
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428501
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428502
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428502
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428502
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428503
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428503
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428504
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428504
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428505
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428506
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428507
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428508
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428508
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428509
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428509
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428510
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428510
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428511
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428512
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428512
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428513
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428514

HG3.21PROFTHOMPSON ANDR HRTH GOING THROUGHE BEDIMENT IN THECHIN POOL AT THDEN
THE TRIAL PERIG2014) PHOTO BY THE AUTHOR. ....ceeeiiuttiteeaaitrteeeesstieeeesaireeeesanrneeeesennens 61

HG3.22NAILS AND SEAWEEBRSBLING BY THE ENRRLE TO THIRCHIN POR014) PHOTO BY THE
AUTHOR 1.1ttt ettt e et e st e e ket e e st e e s ne e e st et e e am e e e s s et e s nr e e e amne e e nanreeenneennrneeennree e 62

HG3.23ANIMAL ABUNDANCE OVERE THE GRAPH SHOWS TEEAL NMBER OF ANIMALS COER IN TEN

25CM X25CM QUADRANTS FOUBRURS AFTER THE HBB LEFT THE TESEAABN TREATMENASB AND

PO 63
HG3.24 POLYCHAETE WORMS &TUC THE COVERUWCHIN TE(2014) PHOTO BY THE AUTHOR.......... 64
HG3.25 SNAILS AND SEAWEEDHE GROOVES OF WAR/E TILE2014),PHOTO BY THE AUTHOR.......... 65

FG3.26.OSE UP OF GROOYWBA/AVE TILE SHOWING BER ASSEMBLAGE @FRISAE ON VERTIGALLS

COMPARED TO THE ESIPHOTO BYOUISHHRTH (2014)....cciiiieeeeeeiiiiiiiieie e e e e e e e ee e 65
AG3.270GRAZING HAKGSURROUNDING A LIMIRETHENVAVE GROOVEZD14) PHOTO BY THE AUTHQR 66
HG3.28 AVERAGE SNAIL ABUNDEMS TIDE RETREMTSRCHINA), WAVE(B)AND FLAT CONCRECE.... 68
FHG3.29THEWAVE TILES BY THE BROHE TRIAVHILE THE GROOVEERE HEAVILY COLONIBHEE WALKABLE

CENTER REMAINED RREBIOCOLONISATI@014) PHOT@Y THE AUTHOR.......cvvvverirneininineeneea il L
HG4.1PLANETARY BOUNDARIBSGE CREDIAZOTHMAGESSTOCKHOLIRESILIENGEENTRE2009)........ 77
HG5.1GRANDII® BASIC CATTLE RANSFOUTCA 2008) THE WIDE CURVED LARESILITATE MOVEMEDH

THE CATTLE INTO PEE IMAGESOURCE

HTTR// WWW.GRANDINOM DESIGABLUEPRINRANCHPROPERTYTML ......eeeeiviieeeeeeeeeeeesaaaannns 109
HG5.2 UEXKUL® REPRESENTATIONKEESME VILLAGE AS SBEN\ HUMANA FLY AND A MOLLU$834)

FROMA STROLITHROUGH THH/ORLDS OMNIMALS ANIMEN ......oiiiiiiieeieeeeeeeieeceeeeeeeeeeiieeee 110
FG5.3WOEBKEN ANDKADA(2008) ANT APPARATUSIAGE SOURCE

HTTR// CHRISWOEBKEOMWORK/ANIMAISUPERPOWERS.........ovviiiiieieeeeeeciieee 111
FG5.4CANAL& RVERTRUST2015) DUCK LANES ALONG FREEENTSANAL IMAGE SOURCE

HTTPS/ CANALRIVERTRUSRGUK ENJOYTHEWATERWAYSYCLIN®URTOWPATHCODE.............. 114
RG5.5QLINI212(2015) TiNY ROB SIGNS/INGIS PARKILNIUSIMAGE SOURCE

HTTR// WWW.CLINIR12 COM TINYROADSIEBNHTML ....vveeeeeeeeesssieneneieerreeereeeeessssnnnnnnneeeeees 119
HG5.6 KUIKEN2009).ROOFTOP BIRDHOUSE®GE SOURCHETTR// KLAASKUIKEW/ BIRBHOUSE......... 120
HG5.7 EREMIJENKENDWOEBKE(2008) BATBILLBOARDMAGE SOUROETTR// CHRISWOEBKEXOMBAT-

BILLBOARD.... ..ottt e e e et e e e e e e e e e e et e e e e e aa e aaaaes 126
HG5.8 DUNKERT((2015) BRDNESTINGBRICKIMAGE SOURCET TR/ WWW.AARONDUNKERT@OM BIRD

NESTINGBRICK ...t ieueitttttetee e e e e e e e e e s e e e bbb be ittt eeea e e e e e saaaaab e bbsbeeeeeaaeeesas e nnnnnnbebeeeeaaaaeeaaaan 131

FG5.9GREENBLUE2015) BEE BLOCKMAGE SOURCHETTPS/ GREENANDBLGRUK PRODUGBEEBRICK

HGA2.1COOMBESBRUSHED CONCRETE ATHE BEGINNING OF THREALN 2008AND TWO YEARS LATER

PHOTOS BVl GOOMBES ....coiiiiiiiiiiiitie ettt e e e e e e e e et e e e e e e e e e s s s e e e e e e e e e n e s e 174
HGA2.2RESINBOARD MODEL OF THEDOGVED TI(R014)PHOTO BY THE AUTHOR ....vvveerererreeennne 175
HGA2.3DETAIL OF THE SLOBESHE GROOVES MOPEL(2014),PHOTO BY THE AUTHQR............... 175


file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428515
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428515
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428516
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428516
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428517
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428517
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428517
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428519
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428518
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428520
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428520
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428521
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428522
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428523
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428523
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428524
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428526
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428526
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428527
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428527
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428528
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428528
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428529
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428529
http://klaaskuiken.nl/bird-house
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428531
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428531
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428531
http://www.aarondunkerton.com/bird-nesting-brick/
http://www.aarondunkerton.com/bird-nesting-brick/
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428533
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428533
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428533
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428534
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428534
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428535
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428536

HGA2.4RESINBOARD MODEL OF TRRERUSTATION T(2914),PHOTO BY THE AUTHOR......ccerureenee. 176
HGA2.5DETAIL OF MODEL HENCRUSTATION T(2914),PHOTO BY THE AUTHOR ...eeveriiiiieeeeiineen 177

HGA2.6PLASTER CASTS OFEWERUSTATION TILESTED SIDE BY S(B@15), PHOTO BY THE AUTHQR178

Xi


file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428537
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428538
file:///C:/Users/DM144_000/Google%20Drive/PhD/Thesis/Multispecies%20Design%2015.11.15.docx%23_Toc435428539




1. BEYONIHUMAN-CENTREIDESIGN

This chapter introducethe generalfocus ofthe thesis namely designinstances that
involve nonhumanspecies Theterm MultispeciedDesignis introduced and definedo

framethe specifidype ofdesigninvolvingnonhumanspeciesxploredin this work.



1.1. DESIGN FORONHUMANS

Theeffects ofhumanactivity on the natural world stretch outo all corners ofthe planet
Novel (nodifiedby humansg) ecosystemsirenow more common than naturacosystems
(Green, 2013xand eventhe remaining naturalones exist within the same modified
atmosphere anahangingclimate aghe restof the planetandare affectedbythese same

anthropogenic forcegHannah, 2015)

Nature conservation has traditionally focused on pristinewildernesgs and their
preservaton and protection fromhumanimpact. However,natural systemsalso existin
proximity to, and overlap human ones and the ecologicaland socialvalue of these
systemsis gaining increased attention from a wide range of discipliSesneof these
systemsare remnants of oldecosystemshat existedin the arealong beforehumans
arrived. Mostare noveland emergensystemscontairing hybrid assemblages of species
from different originsg setin landscapes influenceldy human activity. Thessystemsare
often ignored otbrushedasidein the designand development ohumanhabitats andare
often repressedn the act ofmaintaining themPhemiste(2010)suggestshey havebeen
keptseparate fromhumansystemsduetoour@ | £ dzA YAD GG LONERR G& YR &aAYLX A O
GsustainableF dzy O G A 2 y I £ A (i@ the plarRingZbbuNditiés @rd townsNature,

it was assumedwvould go on existing elsewhere whilge designour humanhabitatsto
suitthe needs ofhumansand a handful of othespeciesHowever there isa priceto pay
for this separation ohumansystemsrom naturalones A price paidin the constant act
of fightingbacknature, andin the perpetual war orspeciesve considerto be weeds or
pests A price paidin the loss ofecosystemservicesthat could be provided by these
emergentecosystemsA price paidin the alienation of people fromthe natural world.
Anda price paidn the loss ofhabitat for the manyspecieghat still subsistn the margins
and shadows obur built environmentsand many more whichre absent nowbut could,

giventhe right conditions, makeheir homes within these environments.

1The term Novel Ecosystems is generally used to describe ecosystems modified by humans, which

by some definitionsnclude allthe ecosystems on the planéWarris, 2011, p. 114)The authors of

Novel Ecosystems: Intervening in the New Ecological World @efieyee them as modified

ecosystems which exist withoutdtorical precedents, are sedfustaining and are irreversible to

their historical state(Hobbs et al., 2013)Even in this more narrow definitipflovel Ecosystems

are more common than natural ones, taking up around 36 ol KS 3f 2 0 §@eéen,SO2aeaiSya
2013)



If novelecosystemsre not without ecologicalalue, as many scientisase now realising,
then supporting them, allowinghem to emerge ande-imaginingtheir integration into
humandominated habitats holdsthe keyto a practiceof designwhich can gdeyond
just minimisingits negative effects orthe natural world to providingmore, and more

diversehabitats for other speciesin and amongshumanactivity.

Any act ofdesign intendedin a broad sensé, hasanimpact that g@sbeyondour own
species In procuring material resources foour designs we mine the earth and sea
therebyaffectingthe habitats of otherspecieswe harvest natural materials derived from
plant oranimalspecieswe pollute the air, soil andvater in our manufacturingorocesegs;
we use more resources and create more pollutiamthe use and maintenance obur
designedartefacts andwe create additimal wasteand pollution wherwe discard them.
Thenotion of anecologicallysustainabledesignpracticeis an elusive and often contested
one, whichtends to focuson minimisingthe negative effects thatiesignhas on natural

systemdby reducing, reusingrad recycling resourceda the designprocess

Rather than focusingnly on minimisingthe negative effects thatlesignhas on other
species(and the planetin genera), thisthesislooks atthe possibility ofintentionally
addressingwithin a designcontext, the needs ofnonhumanspeciesby promoting and

improvingtheir integration intohumandominatedhabitats.

While nonhumanspeciesare undoubtedlypresentin the world of desigr in the form of
material resources such asood, wool, cotton, leather and in the many forms of
inspiration they provide fodesigners(e.g. biomimicry)t they are neverthelessrarely
considered as potentidleneficiariesof the designed outcomeé This occurslespite the
fact that nonhuman speciesnake constant use ofechnical oljects within human
habitats, uses often unforeseen and unaccounteddpthe designers of these objects. A
myriad of species, from plants, invertebrates, basibirds, to small and large mammals
maketheir homesin and amongst builenvironmens; plans find their way into every

niche and crack unless theyre constantlyremoved, birds and bats nedt artificial

2 Design is not an easily defined term and for a broad definition it is sometimes easier to see how
it is defined in other fieldsNasson (200Q)or example, adopts the defiion of design as the act
of envisioning and giving shape to new, or modified, products and services.

3 There are exceptions to this that will be discussed in the following chapters.



constructionsanimalsshareour streets and homes and feed owr refuse. For themour
constructed environments represent free ecologicalhais whichcanbe exploited and
made into a home (Luniak, 2004)Unlikegreen areaswithin human habitats thatare
designed and set aside for other species, this encroachmerdtafeinto areasdesigned
for human use is often met wih dismay; it doesot conform, andin some cases
compromisestheir intended use or our aesthetic perception of the construction.
However,what if the needs ofnonhumanspecieswere integratedinto the designed
artefactfrom the planningphase? Couldve designour humanhabitatsto support a wider

diversityof speciesn a way that wouldenefitall?

Designhas always played an importardle in mediatinghumananimalrelations some
of the earliesttools createdby early humanswere usedor huntingand pocessingneat
and animal skin, determiningthe relationship between the human (hunter) andthe
animal (hunted) (Fry, 2012) Design has been, and still is, usedassertinghuman
dominance over othespeciesand as a tool for domesticatiorAs Dodington (2014)
points out, fromits early daysdesign andarchitectured K beien usedo delimit animal
spaces, contrahnimallife and reinforce anthropocentric values from a dominapéecies
ontothe 4 2 NI R | ld mediatiNg®Briarbanimalinteractiors, designhas worked
mainlyto the end of improvinghe humanconditionin the world. It hasbeen used aa
tool for delimiting and domesticatingNeverthelesscould it alsobe used as a tool for
reconciliation? For creeng interactions that promote respect and empathy between

humans andvild animal species?

Theshiftin designpracticesto includemore attentionto the needs ofwild animal species
represents avay of both sustainingnore biodiversitywithin humandominated habitats,
andcreating more opportunity fohumansto interact withother speciesn a meaningful
and respectfulway within humandominated environments.When it comes tdlora, it
seemghe shift isalready onits way. Theriseof the greencitiesmovement as well ashe
attention greeninfrastructure (Gl) is receiving boihthe scientific world andhe design
and planningworld, ishaving an #ect on cities around the world. New strategiesare
being developed and implemented for improvitig ecdogicalfunction, biodiversityand
socialvalue of land andvater resourceswithin built environments. These strategies,
however, focupredominantlyon plant life, while improvednimalbiodiversityis seldom
mentionedin the literature and oftenonly asa consequence dfmproved planthabitat

(Naylor et al., 2014However intentional ornot, asurban areasbecome greener they



become more attractive fowild animalspeciesvhichhavebeen showrto migrate into
urban areas around the world (Luniak, 2004)The population densitiesof some wild
animakin citiesexceedparallel populationsn the wild and,in spite of effortsto minimize
the phenomenonwild animalpopulationsin citiesaroundthe world is onthe rise (ibid).
Planning and facilitatinthe integration ofthesewild animalsinto urbanareascan help
reduce humananimal conflicts, improve urban biodiversity and provide richer

opportunities forcity dwellersto engagewith the natural world.

Thevision ofwild animalsroaming arounctitiesmay agpear improbable or undesirable,
but it often takes surprising and unexpected fonmaswill be illustratedin the following
chapters of this thesig.heidea isnot to promoteall wild speciedn built areas but rather

to introduce new sensitivities towards other species intoe planningof humanhabitats

to reduce humaranimal conflicts, which often arise when animals prolifeiiatareasnot
intended or not suitable for them.This shift requires findinghew socicecological
balancesit strivestowardshumansystemshat look and behave more likecosystems
and ecosystemsthat merge into human environments without being regarded as
valuelessin the chapters of thighesisl will try to breakthis vision down intasomeof its
varioustheoreticaland practical componentsvith a focus ortheir designimplications,
i.e. howthe designof built environments can support a transitictmmore bio-diverseand
biophilichumanhabitats This i9y no meansan exhaustiveeviewof this emergindield
but more ofanexplorationof itsimplications fordesignerslt is an attempto learn about
the process ofdesigningfor other speciesalongsidehumans As such, thdocus of this
thesis § onthe practice.lt is through practice thathe theoretical and methodological
implications of Multispecies Desigare considered Specificallythrough acase study
designprojecttaking into consideration the nesaf bothhumanandnonhumanspecies

as well asvorkshops with art and design students focusing on designing for nonhuman
species.Theinsights as well aghe conceptual and practical tools emerging from these
practices are grouped together and presented &sinciples oMultispecies Desigat the

end of this thesis.

1.2. MULTISPECIBESIGN

Theinvolvementof designwith nonhumanspecies can taken different forms. It may

include for exampledesignfor pets, for zoo owpark animals for farm animals for lab



animals and into probes for conservation projects such as nets, fences, costumes,

prosthetics.Thefocusin this thesisis onwild animalsand their inclusionwithin human
habitats.Specificallyl am interestedn designs that perform both aacologicafunction,
i.e. addressthe needsof one or more wild animal species as well asa function for
humans | proposethe term MultispeciesDesign(MD) to describe this specifitype of
designinvolvingnonhumansMultispecieDesigristhe practiceof designingsystemsand
artefactsthat addressthe needs ofhumansas well aswild animal speciesOne of the
consequencesf MD s that itinevitablydeals also withhumartanimalinteractiort more
specifically,it regards humananimal interaction as a designed experiencée. an
experience that an be managedto reduce conflicts and promote mutually beneficial
interaction. Although powerelationswill always existvithin these interactionsMD does
not aim to assert dominance obne speciesover the other in these relationshipsbut

rather usedesignas a tool foreconciliation, inclusion and promoting empathy

MultispeciesDesignexistsat the meeting point of sustainabledesignwith two major
contemporary paradigm shiftenein the humanities andnein naturalsciencegseeFig
1.1 below). The Animal Turnin the humanities(Ritvo, 2007)seesa growing focus on
animalsin fields previouslyconcernedmainlywith humanactivity. TheAnimal Turrgives
riseto hybrid fields such a&nimalGeographywvhichstudiesthe dwhere,when, why and
how nonhuman animals intersect with human & 2 OA S(UrbhaBi& £2012) and
MultispeciesEthnographywhichcentresonéK 2 ¢ | Ydzf G A (G dzRS 2 F
shape andire shapedby political,economic and cultural2 N &igsey and Helmreich,

2010) These emerging fieldsechallenginghe artificial separations betweenatureand

culture and are stressingthe interconnectedness and mutual dependencies between

humansand otherspecieson the planet (seefor example Wolfe, 201@. xv or Kirksey
2014p. 3). On the other handthere has beemshiftin the focusof conservatiorstudies
which until recently left humansand their environments out&le their scopes from
pristine, untouched wilderness (either through reservation or restoration), to
conservatioreverywhere Strategiesre being developedo improvethe ecologicavalue
of different habitats previouslyignored by conservationists: fromagricultural fields,
through private landand abandoned and eindustrial land all the way to the most
intensivelybuilt environmentdn terrestrial andmarinelandscapesAlltheseareascanbe
improvedin ecologicalterms, andall of them canacquirea conservatiorvalue (Marris,

2011; Rosenzweig, 20035trategies for daig this canbe grouped underthe term

2NBI YA&Y:



ReconciliatiorEcologyg K A OK A & thR @ddificgtiBriofanthdiopogenicsystemso

supportbiodiversitywithout compromising directise (Francis 2011).

At the meetingpoint of these two shifts ithe questionof humananimalinteractionand
the prospect of transforming anthropogenisystems in terms of both physical
infrastructure and shiftingystemsof cultureand belief to support a greatediversityof
speciesThis transformation has mangsignimplications. Endorsing it calls for &mimal

Turn of sortswithin the field of design Multispeciedesignis part of this transformation.

The Reconciliation
Animal Turn Ecology

Mutispecies
Design

Sustainable
Design

Figl.1 Placement of multispecies desig the meetingpoint
of the animal turn, reconciliation ecology and sustainak
design.



1.3. RESEARCHYPOTHESA®ID QUESTIONS

Recent years haveeena paradigm shift callinfpr the inclusion of greaterdiversty of
wild animalswithin humantdominated habitats as avay of addressing bottihe lossof
biodiversity and human alienation from nature. The hypothesisbehind thisresearch
project is that the transition to more bio-diverse human habitats has significant
implications for design as a discipline focused on shaping these hahialtgalldor the
development ofa designapproach capable of supporting this transitidoreover, itis
suggested that while such @esignapproach may alreadipe emerging more work is
neededto shape and structure ias well aprovide useful and appropriate toofer the
design communityto help them design with and for, nonhumanspecies. Asvill be
discussedmany pressing issues regardmgnaninteractionwith nonhumanspeciesand
naturalsystemgequire solutions that involve changtsthe wayanthropogenicsystems
are built and maintainedas well asnfluencinghumanand animabehaviouralpatterns.
As dfield that has alway®een concernedvith modifyinganthropogenicsystems andin
recent years, is developing specific strategies for influenbimganbehaviour(seefor
example Lockton, 2013Jesignhasthe potential of contributingto these pressing issues.
Theexamples presentedereafter denonstratethe potential of this contribution andhe
start of ashift in this direction.Nevertheless, orthe whole, engaging witmonhuman
speciesand their relationshipto human habitats remainsoutside the scope ofmost
designersandthe theoretical andmnethodologicatonnotationsfor this engagement have

not been fully exploreddeveloped or tested.
Based on thifiypothesisthe researchprojectsets outto explorespecifically

What role does the field oflesignhave in facilitating the shift towards mee bio-diverse
human habitats? Furthermore, what conceptualand practical tools are neededto

develop thefield in this direction?

1.4. AIMS AND OBJECTIVES

Theaim of this thesis i develop anddescribe a design approach capable of responding
to the needs ¢ wild animal species antheir interactions with humans and human
systems. It is atepaway from a design tradition concernegaclusivelywith the human

and represents a view of human habitats as artificial extensions of natural ecosystems



capable of spporting a wide diversity of life, rather thanewingthe two in isolation.To
better understandthe conceptual and methodological implications of such a design
approach a general framework for addressing nonhuman species within design is

proposed and naed Multispecies Bsign.

This thesis loakat which existinglesigntools and approacheare suitable for situations
involvingnonhumanspecies which existingools require modifications and whichew
tools canbe adopted from other fieldsThetools andframeworkare shapedby, and put
into practicethrough, acase studylesignprojectconcerninghe ecologicaenhancement
of an artificialcoastalstructure. Here the role of design, andts points of contact and
collaboration with other fieldsare explared in a project which takes into consideration
both human and nonhuman users @toncreteoutfall pipelocatedon Hannaforebeach
in Cornwall, UKIn addition tothe main case study for Hannaforkeach a follow-up
design explorationmvascarriedout duringthe PhDresearchio explore additional themes
absent fromthe Hannafore projectThisis describedin detailin appendix2 (page I6-
183).

The djectivesof the thesisareto:

1 Describe the ecological, philosophical and societal motivations behindtreaksfor
the inclusion of wider diversity of species within human habitats.

1 Describe the potential role of design within this shifghlight areas athe field where
design can have an impaand by doingthis, point in a possible directiofor the
emergence o new design practicg.e. Multispecies Design

1 Develop a case study design project for an intertidal context that explang
demonstratesthe process of designingstructurewith both a human and ecological
function.

1 Use thecase stug project to highlight various theoretical and methodological
implications of Multispecies Design and reflect on the methodological differences
between designingsolely for human and designingnultispecies products and
environments.

1 Propose a theoreticaland methodological framework for the application of
Multispecies Design based on insights frahe case studiesas well asthe

engagemenbf other practitioners withwild animals



1 Undertake a series of workshops with design and art students focused omithgsig
for wild animals to further developthe theoretical and methodological aspects of
Multispecies Desigfthe courseand outcomes otheseworkshopsare describedin
appendix3, pagel84-196).

1 Propose an initial toolkit for Multispecies Design basetheimethodological insights

from the practice and workshops.

1.5. POSITION

My intentionin this work isto propose a framework anthethodologyof designing for
animals andheir interaction with human systemslhe work sits withinthe emerging
landscape of exgqnding design principles from ID (Interaction Design), UCD (User Centred
Design) or PD (Participatory Desigminclude nonhuman specig¢seeFrawley and Dyson,
2014;J6nsson2014 p. 8;andResner, 2001p. 17 for exampleas well agnore generally
placing animals athe centre ofthe design proces¢see Mancini, 2013) Unlike other
attemptsto systematicallconsideranimals withirthe design processny focus istrictly

on wild animalsand their interactions with lumans and human systems. Thiglige in
part to the recognition that design has a strong domesticating pothiat shouldbe taken
into accountin designing fowild animals ifit is wished to respect andprotect their wild
nature;and in partto the fact hatthe motivation and theoretical grounding for this work
comesmainly from conservation science rather than pdatmanistic theory which is
often referenced ashe theoretical backgroundh other instances oflesigning withand

for, animals(seefor example Barnett, 2013odington 2014; Frawley and Dyson, 2014;
Jonsson 2014; Mancini, 2013While influences fronthe humanitiesare undoubtedly
presentin this workthere is a leaning towards conservation biology batlthe aims and
motivation forthe work (supporting biodiversity within human habitats) aindhe way
someinherent conflicts betweethe values of nature conservation and humanistic values
(Tsovel, 2015are navigated and addressed (although resog these conflicts iby no

meanswithin the scope of this work).

ACI (Animal Computer Interaction) appe#&wsbe the most comprehensive attemptio
develop a systematic method for designing for animalslate. Developedoy Mancini
(2011)asan expansionof / L 61 dzYl y / 2 Y LJdzi SNJ L tidieSphicit OG A 2 y 0

and systematic application of design principles thiicethe animal atthe center of an

Al
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broad definition,! / Lfd@uwsis on direct interaction between animals and technology

(Frawley andyson, 2014andtends to concerritself mainlywith pets and farm animals

(ibid). In line with a humanistic tradition, A@nds to focusmore onthe welfare of

individual animals (reducintpe suffering of farm animals for example), rather than on
congervation goals (providing habitat fawild speciesin areas where it is missing for

example). Alioughthe focusof ACI ion domesticated animals, it shoulbe noted that

Mancini (2011)does makereferenceto wild animalsinthe A Ya 2% ! /taY a&a! / L
inform the development ofnteractive technologi (that) producesonly negligibleside

effects onthe animals involvedn conservatimm studieg (Mancini, 2011)as well as

speculative considerations dhe useof ACto & & dzLJha¥edybiodiversity that sustains
us,byexploringtheRSaA 3y 2F O2YLJzi SNI Ay i SNIMenGii,2y a GKI (
2013)

Unlike AClthe focusof MDisexclusielyonwild animals andheir interaction withhuman
systems Themotivation and goalef the work come mainlyfrom conservationsciences
with the aim of sustaining more biodiversity within humalominated habitats My
intention in this work isto delve deeper intothe specifics of designing favild animals
andto highlightthe specific traits of such an activitiyat make it different from designing

for animals which havbeen domesticatedor human consumption or pleasure.

Oneother design practicehat does focuon wild animals,and that alsotakes its goals
from conservation science, is Conservation Design. Desdiip@dotBernstein and Ladle
(2010)asthe design of djectsdusedto interact with or control animals oto influence
the interaction of animals withtheir SY A NRYYSyYy 1 &aé ® [/ 2y aASNDIF GA2Y
designing products fouse within specific conservation projects such fas example
helpingwild animals breed or rear yourig cagivity, or preparing them for release back
into the wild by simulating predators (ibid)n contrast, my focus with Multispecies Design
is on how elements dhe built environment, intendeariginallyfor humanuse, couldbe
re-conceivedwith an ecologicafunction in mind, addressinghe needs ofwild animals
already living within humardominated habitatsand inviting new ones in. Unlike
Conservation Desigit is not intended foruse inisolation from human activityirf nature

reserves for exampléjut focuseson weaving togeher animal and human activities

11
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2. METHODOLQGALFRAMING

This chapter discusséise methodologies and epistemological stances adoftethis
research for addressirfe research questions. A constructionistthodology rootedin
a tradition of research through designdsnsideredhe most appropriate.Thestructure

of the thesisas well aghe research strategy anspecific methodare outlined.

13



2.1. BACKGROUND

This PhD research projestas bornas an ESF (Europeancialfund) funded project
bringing together three academic institutions: Falmouthiversity ExetetUniversityand
Plymouth University and three corresponding academic disciplinesiesign
geomorphology andmarine ecology The aim of the project was to explae design
applicatiors that make use of scientific knowledge regardintpe colonisation of hard
coastal structure®y marine animals and plant®esignwas thoughtto be usefulin this
contextas awayof addresingthe aestheticsand appeal obio-colonisd surfacess well
as exploiing innovative surface digns intended for biocolonisation using digital
manufacturing technologs To support this process, the supervisory team was
comprised okexpertson the biocolonisatiorof coastal structures, both fro an ecological
perspectiveand a geomorphologicabne, as well asexperts in design and digital

manufacturing technologiés

At the time of the application,| had just started a personal research journey investigating
notions of designing withand for, wild animal species. What dreme to apply for this
researchopportunity was that it presented itself as a vital opportunityfurther explore
instances of designing fowild animalsin a case study project that involved a
comprehensive body of scientifkcnowledgeas well asthe support of experts from

corresponding scientific fields.

2.2. EPISTEMOLOGICAL STRNC

The epistemologicaland consequentlyalso methodologicalaspectsof this work stem
from its relationship withthe other disciplines it ign dialogue with, as well asits
relationshipto designaspractice Atthe starting point ofthe project is a body adcientific
knowledge andhe wish to engagevith this knowledgen new ways (i.e. througtine lens

of design thinkiny Thus, rather than mimiakg a scientific approadh searching fonew

4 The project was also conceived with a local business partner, ekpehe field of marine
concrete, capable of advising and supporting the manufaotditest samples. However, halfway

through the course of the project the company shut down their Cornish plant and contact was lost
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knowledge the research positions itself at an epistemological distance fronaditional
scientific approachwith the intention of complementingrather than opposing it.
Empirical observation andbjectivereasoning take a seadaryplaceand givewayto a
non-linear, reflective approachto knowledge generation, sitting withia tradition of
design research asraflective practicdSchon, 1983Feast and Melles (201@ysociate
this tradition within a constructivist epistemological positjatistinguishable from an
Objectivist tradition of design researcbncerned with design as rational problem solving;
anda Subjectivistradition concernedmainlywith the act of makingwithout subsequent

reflection.

It is importantto acknowledge, aBeast and Melles (201@p, that most design research
would incorporate elements ofall three epstemological positions. This is true for this
work as wel] thoughthe aim of generaing a contribution to knowledgeby means of
reflecting uporthe design procesas well aghe recognition othe role of the researcher
as a subjective entity influencinidpe research positionsthe work mainly within a

constructivist epistemological framework.

Cross (2007escribegshe emergence athis éepistemology of practigeasthe birth point

of design as an academic disciplingts own right, separate and complementaty the
scientificone, a culture suited for dealing with a different set of problen®soblems
wherenot allthe parametersare available and thuscannotbe addressedn a linearway.
Problemslocated in areas oféuncertainty, instability, uniqueness, and valu@ ¢/ Tf A O ¢
(Cross, 2007)rwin et al. (2015plso talk abouthe ability of designto address complex
problemsthat are often beyondthe domain ofone discipline, prblems thatare & Y dzf ( A
faceted/multiscalar,are comprised ofmany stakeholders with conflicting agendas and
becauseheir ¥ LJI dddinfei@onnected and intedependentthereisno single solutiog.
AsBuchanan(2009)noted before them they referto these problemsn the context of

design asvicked problems

This distinct epistemological positioning allows openipghe scientific knowledgdase
exploredin the case study design projetd new questions and modes of enquirjore-
frame the problems,it addresseshem in new ways rather than tryingo solve known
problems. Perhapmost importantly,this process of research through practice allows a
reflection onnew possibilities for desigito develop as a discipline, possibdg that go

beyond humarcentred design and sed& include other speciem the scopes of design.
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2.3. METHODOLOGY

Thenotion thatthere is knowledgdhat canonly be obtainedthrough practice, and that
the way of cultivating this knowledge is through reflémt on practice is centralto
different practicebased design methodologies. Although these hagen giverdifferent
names overthe years (see for example Wang andHannafin 2005; Zimmerman and
Forlizzj 2008)there are many overlapsn the scopes and methods they describe. An
attempt to group these approaches undene methodological umbrella haked to the
introduction of the term Constructive Design Research which appeaned book by
Koskinerin 2011.Thebook provides a wide overview of different design research prsject
from both academic and other sourcesl] of which have construction atheir core.
Constructiorin this context refergo prototypes, scaarios or concepts where production
isnot necessarilyhe final goalbut ratherthe notion oflearningby doing, to reveal things

of interest which may otherwise gannoticed (Koskinen, 2011p. 43) The author
describes three typologies of constructive design researoéferred to in the book as

programs theseare Lab, Fiel&nd Showroom

Labrefersto projects carried outn a controlled environment wherthe aim isto isolate
and studyone phenomenon at g&me. Empirical proof ishe main aim of this kindof
design research which borrows manyitsimethods from scientific experimental research

(Koskinen, 2011p. 51)

Fieldrefersto projectsthat aim to contextualize rather than isolatéhe designfrom its
sociocultural context. This program borrowsmethods from interpretive social science
and aimgo understand human systems of meaning rather than tryonfind general laws

for explaining human behavioiKoskinen, 2011n. 69)

Showroomrefersto research projects rooteth a tradition of criticaldesignwhere the
aim isto challengepeople@ view and experienceof the material world andpromote
change through debatand discussioifKoskinen, 2011p. 94). This program is linked
its aimsto critical theory as itviewstheory as a mean®f changingphenomera rather
than just describinghem (for the useof critical theoryin the context ofdesign research
seeCeschin, 2012. 55)

The work in this thesissits mainly within the field program though it also relates to
showroomin someof its aims andobjectives It adoptsmethodsof fieldwork and design

ethnogrghy and aimsto contextualizethe case studydesign projecby situatingit in a
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locdized eco-sociocultural context.In addition, the design process focaes on the
inclusion of dferent stakeholders, from scientistdpcal residents and commercial
companiego the local ecology orsite. At the same timethe case study project is also
critical it doesnot aimto study a localised phenomenon and desfgnit, but rather to
propose design interventions that challengfee existing relationships between human
and wild animalsin the specific context linking itto the critical scopes of showroom

programs

Thefield case studys used as way of criticallyreflecting on humaranimalrelationshifs
andmore specificallyonthe role design playi influencing these relationshipghework
canbereadas a critical overview @ghe humancenteredness ofurrentdesign activities
and aimsto offer ways of changing thiby promoting the inclusion ofmulti-species
perspectives into design practises. Knowledge is construeiid the intention of
influencingmethodological processasithin the discipline of designas suclhit can also

be placed withinthe framework of Metadesign.

2.4. METADESIGN

Dealing withthe OK I ft f Sy 3Sa 2F o0A2RAQOSNEAGE AYLROISNRAA
from nature requires a paradigm changin the way we as a society regarthe natural

world and our relationship with it. For designershis involves a shift from a human

centred design approacho a design approach that regards nlomman species as

potential clients and participania the design process. Such a shift suggesegiasigning

of desigrtheory and practice.

The term Metadesign hadeen usedto describe this ppcess of redesigning design

Manzini (2007)gives the definition of a S I RS & xh&8 ylesign %f adset tools,
methodologies and ways of doing capalbbesupport designersn a variety of design

LINE O S Bhis Sefinitidrseesthe useof the prefix W S (ids &source of transformation,

which is slightly differentfrom its original Greek meaning dsehindor after (Giacardi

2003: 72) A slightly different take on Metadesign haseen developedy JohnWood,

together with others at metadesigners.org(2011). They have been developing

Metadesign as a methodological frameworkifaitiatingand promoting paradigm change

(in societyas a wholg¢as well aglealing with complex design problem&¢od2011).Sq

while the LINB ¥ & &(ln@érstood as transformationna | YT AYA Q& R®FAYAGAZY
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the process of desiginWoodQ & R S T A y kdsackty at larje. NiEEadeSigikbe
understoodin this case as design ftre transformation of society. This is similarmany
ways to the objectives of critical desigbut while critical desigrtends to focuson
highlightingthe problems ofthe phenomenon itcritiquesto raisediscussion, Metadesign
focuses on proposing alternative visions of realBgth interpretations ofthe term are
relevantto this research as it seeks offer transformationgo the process of desigrby
meansof newconceptual and practical tools emerging fréime design processp enable
it to support transformations within societypy meansof supportinga paradign shiftin

our relations with wild animalg.

Althoughthe term has been around singbe 1980s(Giaccardi, 2003). 69) Metadesign

is not an established design practi¢Giaccardi, 2003;. 2) and couldnot be used as
single methodological framework for this research. Many tfe tools found on
metadesigners.ord2011), for exampleare still works in progress. Instead, this work,
while remainng within the framework of Constructive Design Research, adopts
Metadesign as a general approach for transformatimwell asadopting Metadesign

tools withinthe practicephase

Themain transformation this work aim$o introduceto design practices i regarding
non-human species as equal stakeholdiera design process. Metadesign offers a useful
framework for doing this by revisiting existing design methods from a perspectife o
flattened specieshierarchies: essentially treating wild animals as lents of design
alongside humans. This approaskes for example,the application ofethnographic
design methodg¢o non-human speciess well asa search fonew methods whenthe
existing onesannotbe applied.To support thisprocessthe work draws ortheoretical

frameworks deriving from other fields.

2.5. RELATIONSHIP WITH DR

Oneof the reasondor proposingConstructive Design Reseaahanew umbrella term
for describing design research through practitas beenaccordingo Koskinenthe lack
of recognitionin previous frameworks othe importance oftheory in shaping design
research(Koskinen, 2011. 5). While a design project doe®wt necessarijhaveto start

from theory, every design activity has a theoretical background. Products and services
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reflect integrated patterns of thought dhe society theyresidein and occasionallyalso

try to chalenge these notions.

A workshop highlighting how theory influences desigas carriedout by Philip Ross at
the Eindhoven University of Technolo@@008) Inthe workshops participants first learnt
about four different ethical systenfsand were thensplit into three groups Eachgroup
was askedo design twofunctionally similar products based on two different ethical
perspectiveqRoss, 2008p. 12¢17). In addition toshowinghow products with similar
functions can delivedistinctly different experiences when based on different ethical
systems,the workshop also highlighted how many tfe products and servicewe
interact with today reflect Kant's rationalistic ethics baseduniversal reasoning aride
notion of duty(Koskinen, 2011n. 127)

Similarly this thesiswould argue that many ofthe systemsthat humans design, and
through themthe way theanthroposphereis shapedare rooted in notions of human
exceptionalism(Haraway, 2007. 244) Although these systesconstantlyinteract with
nonhuman species and have implications that go beyondown species aall stages of
their life-cycle norhuman perspectivearerarelytaken into consideratioim the process

of design.

The maintheoretical background for teiwork comes fronrmew approachesand theories

in natural sciences andpecifically from shifts within nature conservation New
approachesto nature conservatione.g. Reconciliation Ecologjrosenzweig, 200[3)
focusing on hman-dominated habitats as prime sites for biodiversity protection, have
brought the field closerto the domain of design. They offemew challenges and
opportunities for designersandthe work hereis an attempto understandsomeof these
challenges anapportunities, respondto them in the case study proje¢tand develop
conceptual and practical tools for facilitatirige shift in design practiceso include a

multispeciegerspective.

5Namely: Confucianism, Nietzschithics, Kantian Rationalism and Romanticism.Raess (2008,
pp. 13x14)for a description of each ethical framework.
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2.6. THESIS STRUCTURE

This section describeabe different elementsmaking upthis thesis andhe relationships

between them geeFg 2.1 below).

As with anyproject, there are different possiblstarting points for describing this thesis
and the elementsof which it is constructedThe chapters of the thesis move from the
personal and specific (mgwn practice) to the more general and generalizable (the
contextual review and general principles of Multispecies Desighis structure was
chosenin part becausehe practice didn fact start very earlyn in the courseof myPhD
and influenced many ahe choicesl madein conductingthe contextual review, andn
part, because itallowed me to reflect onthe practice while developng the general
theoretical frameworkThepurpose ofthe diagram below iso showthe elements ofthe
thesis in a nortlinear way, to highlight the relationship between them and offer a

conceptual summary dhe different ideas, inputs and outputs of givork.

At the core of this work ishe process ofesearch through desigme. cycles of practice
and reflectionaidingthe development otheoryto addresghe research questionthat in
turn derive fromthe challenge and opportunitidentified. Feeding into this process of
research through desigare elements ofthe contextual reviewincludingthe scientific
knowledgebase acritical review of desigandthe ecosociocultural contexfor the work.
Deriving fromthe processare the different outcomesof the thesis includinghe design
outcomesof the casestudy andthe tools forMultispecies DesigiTherefore, within the

diagram the relationship between the elements belowilisistrated

CHALLENGE

Thebroad challenges addresség the work are those ofthe erosionof biodiversity and

Yl y 1 Aalerafioifrom nature andspecificallytheir interconmnectedness.

OPPORTUNITY

Theopportunity comes from identyfing agapin knowledge/practicewithin design, i.e. a
lack of design tools and approaches for supportimg shift towards morebio-diverse

human habitats.
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RESEARCH QUESTIONS

Whatrole doesthe field of designhavein facilitatingthe shift towards morebio-diverse
human habitatsFurthermore what conceptuabnd practicatoolsareneededto develop

the field in this direction?

METHODOLOGY

The methodologydescribesthe way this thesis sets duto engaye with the research
questions.A constructionist approach is adoptedased onthe notion that there is
knowledge that camnly be obtainedthrough practice and thateflection upon practice

can advance theory

ECOSOCIGCULTURAL CONTEXT

Thecontextual framework for the work is an emerging paradigm shdalling for a better

inclusion ofwild animals within humasdominated habitatsIn short:

1. Biodiversity can and shoulge sustainedin proximity andoverlap with human
activity.

2. Thereis inherentsocial and ecologid valuein novel ecosystems.

3. Sustaining more biodiversity within human habitats can have positive impacts on

human physical and mental heallls well aproviding crucial ecosystem services.

4. There is aneed to re-imagine human habitas as part ofthe wider earth's

ecosystem.

CRITICAL REVIEW OFSOEN

Currentdesign practice imherentlyhumancentric Thereis aneedfor the development
of newsensitivities towards nonhuman species witttie field, as well agonceptual and

practical tools for engaging wittvild animals

SCIENTIFIC KNOWLEBISE

Consists oa body of scientific research intihe relationship between intertidal species

and coastal structuresn short:

1. lItis possibléo enhancethe habitat value of hard coastal strturesby increasing
their surface 3D complexitgnd watercapturing features.
2. Itis possibleo target specific spaes with specific features.

3. Colonising specianay have gositiveimpacton the structures theyinhabit
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PRINCIPALS MULTISPECIEXSGN

This is an evolvingheoreticaland methodological desiginameworkfor addressinghe
paradigm shift It focuses orthe changesdesignpractice should undergto realisethe
opportunity identifiedby the thesis. Theframeworkboth setsthe theoreticalreference

for the practice and is advancely cydes of practice and reflection.

CASE STUDYEBIGNPROJECT

Thisis a case study design project explorthg notion ofdesigning withand for, wild

animals, makingiseof the scientific knowledgbase

ADDITIONAL PRACTICE

This sectiondescribed imppendix?) describes additional practice conducted during this
PhDwork, highlightingsome aspects of working withwvild animals thatwere not fully

exploredin the case study.

WORKSHOPS

Workshops with desigand art studentgdescribedn appendix3) were usedto explore
the principlesof Multispecies Desigim a wider contextandwithout referenceto a specific

scientific knowledgdase

REFLECTION

This is phaseof reflection upon practice (takinglacethroughoutthe practicestagesin

orderto advancehe theoretical franework for Multispecies Design.

DESIGN OUTCOMES

Thesearethe productsof the casestudy project andhe additional practice.

TOOLS FORIULTISPECIEXESIGN

This is a summary dhe methodological aspects dhe Principles of Multispecies Design

in the form ofpractical tools that cabe usedfor designing withand for, wild animals.
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Challenge (Ch. 1)

Broadly speaking this work looks at the
problems of biodiversity erosion and
mankind’s divorce from nature and
especially their interconnectedness.

Opportunity (Ch. 4)

The opportunity comes from
identifying the gap in
knowledge/practice in the emerging
paradigm shift described in the
Sociocultural context,

In short: 1) Sustaining biodiversity
within and around human habitats
implies a role for designers. 2) Design
may have a role also in addressing
human animal interaction,

Research questions

(Ch. 1)

The research questions set the goals for
the thesis based on the opportunity
identified.

In short: What is the role of design in
the emerging paradigm shift?

Methodology (Ch. 2)

The methodology describes the way this
thesis sets out to engage with the
research questions.

In short: 1) There is knowledge that can
only be obtained through practice. 2)
Extracting this knowledge is done by
reflection on practice. 3) Design doesn't
only impact on how we interact with the
world around us but also, consequently,
on how we evolve as a species.

Contextual Review

Sociocultural context (Ch. 4)

The sociocultural context for this thesis is an
emerging paradigm shift in environmental
thinking and practice in regards to nature
conservation and human relationship with
other species.

In short: 1) Biodiversity can and should be
sustained also in proximity and overlap with
human activity. 2) There is inherent social
and ecological value in novel ecosystems

3) Sustaining more biodiversity (on all levels,
from DNA to ecosystem diversity) within
human habitats can have positive impacts on
human physical and mental health as well as
providing crucial ecosystem services, 4) there
is a need to reimagine the place of humans
in the wider earth's ecosystem.

Critical review of the
human-centeredness of

design (Ch. 1)

This is a critical review of the
human-centeredness of design practice.
It looks at theoretical and
methodological limitations within the
field of design which could prevent it
from developing into a multispecies
arientated practice.

Research Through
Design

reflection.

N

The theoretical framework is an
hypathesis regarding the way in which the
practice of design fits into the paradigm
shift as well as the changes the practice
should undergo in order to fulfill the
opportunity identified by this thesis. This
hypothesis both sets the theoretical
reference for the practice, and is
advanced by it in cycles of practice and

Specifically it describes a design activity
capable of: 1) fitting into a wider
ecosystem by embracing complexity,
being open ended and seeking synergies.
2) Reimagining the role of humans in the
wider earth’s ecosystem. 3) Enriching
peoples lives through encounters and
interaction with other species 4) regarding
non-human species as equal stakeholders
in a design process.

Theory

A body of scientific research into the
relationship between intertidal species
and coastal structures.

In short: 1) It is possible to enhance the
habitat value of hard coastal structures
by increasing their surface 3D
complexity and water capturing
features. 2) It is possible to target
specific species with specific features. 3)
Some biocolonisation may have a
protective role on these structures

Design for biocolonisation (Ch.

5)

This phase is made of two case study
projects of applying the
within the initial

The projects focus on ecological
enhancement of concrete coastal
structures. They vary in location and
explore collaborations with different
stakeholders.

In this phase of research through design,
practice is used to generate knowledge,
developing further the theoretical
framework and extracting insights on
multispecies design by reflecting on the
practice.

-

Practice

Workshops (Ch. 6)

Workshops with design and art
students are used to explore the

in a wider
context of design involving wild
species and without reference to a
specific set of scientific knowledge.
The workshops are based on insights
and initial conceptual tools
developed in the process of
reflecting on the Design for
biocolonisation projects and lead to
a further development of the
theoretical framework for
multispecies design.

Reflection (Ch. 5-7)

advance the

Reflection

This is a phase of reflection upon
practice (taking place throughout
the practice phases) in order to

Fig 2.1Thesis structure

Structure

Outcomes

Design outcomes (Ch. 5)

These are the concept products and
tests from the two projects of design for
biocolonisation.

Tools for multispecies design

(Ch.7)

This phase regards the development of a
set of practical and conceptual tools for
designing for wild species.







2.7. RESEARCH STRATEGYMRERTHODS

Theresearch is structurethto three mainstages:

1. Astage of preliminary research to review tleientific knowledge base
andto setout an initial theoretical framework for the practice
2. A researchthroughdesignphaseinvolvingthe case study projecand
additional practice,the workshops and the further development of the
theoretical framework for Multispecies Desidmsed on insights fronthe
practice
3. Afinal phaseof reflectionand synthesis, bringing together insights from
the previous stagesas well asA Yy aA 3KG& FNBY NBGASgAy3a 2
involvingwild animals, and grouping these togetherRsnciples of Multispecies

Designand Tools for Multispecies Design

Following isa description ofhe different methods usedh eachphase

2.7.1. STAGH: PRELIMINARY RESHARC
REVIEW OFHESCIENTIFIQNOWLEDGBASE

This stage ia review ofthe scientific literature regardinghe biocolonisationof coastal
structuresthat is the scientificknowledgebasefor the practicein stage2. It consisted of
a literature review, meetings, talks amsite visits wth expertsin the field, leadingto an

extraction ofthe ecological principleto be usedin the design process.

INITIALTHEORETICAL FRAMEWOR

As discussed earlier, any design activity lIidssto theory whetherthis is explicit onot.
It placessomevalues over others, follows a moral and ontological position andlzEan
highlypolitical.In somecasesthe design mirrorghe values othe society itresidesin, or
the communityfor whichit is being designedn others, it sets outto challenge existing

behavioural norms oto introducenew valuesto an existing value system.

Scientific knowledge calbe appliedin different ways accordindgo different objectives,
giving precedencéo somevalues over othersfFor example, knowledge of how marine
speciescolonise coastal structures cée used tominimise this colonisatioas isdone

in the caseof boats or tidal energy turbingsor it can beusedto maximise colonisation
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on a structurejn which case decisiorfsaveto be madeas towhat speciesire promoted:
local species, species at risk, species with benefits for humetos A theoretical
framework can help navigate these decisipitsdoes not necessarilypoint to one

universal decisiobut gives context antharkersfor evaluatingdifferent designoptions.

In this stage an initial theoretical framework fothe practice is proposedlheaim isto
put the scientific knowledgeébaseinto context and propose a settingithin whichto
engage with itin orderto addressthe aims and research questionsf the thesis This
theoretical stating pointis used asa provisional knowledge regimeetting an initial
intention for the design which then evolves and unfolds alongsitie material design
proposalinto a grounded theoretical frameworkn her practicebased PhDJdnsson
(2014p. 18)uses a similar model for developing theory and pradiiceonjunction The
author cites Brandt et al. (201®ho suggestdthis methodis usefulwhendesignis used
to critically reflect on the present and make suggestions about alternative possibilities
(much likethe goals ofMetadesign) Brandt et al.stress thatin this approachdesign
experimentsdo not follow theoryto test, prove or disprové, but areawayof developing
theory, by focusing orthe exchanges betweewhat they callthe program (theory) and

the experimentsdesign manifestationg)bid).

2.7.2. STAGE2: RESEARGHHROUGHDESIGN

Thefocusin this stageis on practice ad research throughiesign.It includesone main
case study design projecas well astwo additional projects,involvingthe scientific
knowledgebaseand initial theoretical frameworkroposedin stagel, as well as series

of workshops with design aratt students.

Case wdy research is an empirical inquiry that investigates a contemporary phenomenon
within its reallife context(Yin, 2012)It isespeciallyuseful when studyingewtopic areas
where little literature is availableand to gain a holistic iew of complexphenomera

(Eisenhardt1989)

Theaim of this stage it gain insights, through mgwn practicein the first stage and
work with studentsn the second, orthe process of designing fevild animals.It seeks ®
explore and further develop the theoretical frameworky reflecing on the

methodological imptation of Multispecies Design.
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HANNAFORE PROJECT

Themaincase study focused on ecological enhancements of an outfall pipe on Hannafore
beachin WestLooe(Conwall). Itwasaimed at exploringhe ecological enhancements of
the structure withinthe framework of Reconciliation Ecolodyy looking atthe human
function andthe potential ecological functiom an integratedvayrather than separating
them. A structue was choserwithout an existing goal or requirement for ecological
enhancementto leavethe brief opento the design response, rather than working
specific regulatory requirements. Thias doneo allowan exploration ofarious aspects
of the theoretical frameworkwith a higher degree of creative freedom thawould be
foundin a project with alreadyset goals. Additional consideratiavas giverto choosing

a structure with a potential for ecological enhancemanan area ohighhuman activity,
in order to explore notions of interaction ahsynergy between human and nomman

functions.

Specificallythe project explores:

1 Designing for ecological enhancement while maintaitirggdirect useof coastal
structuresby humans.

1 Seeking synergies betwedme different uses ofhe structures (ecological analy
humang and allowing for crosspecies encounter® occur.

T Workingwith scientific inputs.

1 Working with a business partner (the company owning the outfall pipe) in
installing test samples on locatio

1 Workingwith local partners in implementing and monitoring the test samples.

1 Collecting feedback from a range of stakeholders regarding the prototypes.

Attention was giverto taking into consideration different stagesthie designprocessas
they would appearin a design projectto seehow each othem changes when regarding
nonhuman speciesn addition to humans Theseare describedin detail in the next

chapter.
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ADDITIONAL PRACTICE

Duringmy PhD studigsdditional practicevascarriedout that explored sometopics that
did not fit into the main case study Topics includingdesigning for specific ecological
requirements, designing for a scientific research project, designing for bio
geomorphological processemndusing digital technologio reproduce experiments that
were previously donenanually allowing fora new focus a repeatability and aesthetics.
In collaboration with Dr. Larissa Naylor fronthe School of Geographical and Earth
Sciences ahe University of Glasgowwb tiles where developd and manufacturedbr a
five-year research study currently in development that would investigate different
aspects of barnacle colonisatioBeingtied to a specific research study with set goéte
brief for these tiles was more specific than tluditHannafore andillowedareflection on
the process of workingn tighter collaboration with a scientific parthneHowever,the
lengthytimeframe for this project meant that resulisere notobtainedbeforethe end

of myown research period, making it pdbte to reflect onthe designprocessbut not on

its outcome.

Designing these tilesadsomeinfluence orthe development ofhe theoryand principles
of Multispecies Desigrthese willbe discussedater onin the thesis. Overall however,
their importancewasminor in comparisorto the maincase studydue to the lack of test
results. The description ofhis additional practice hatherefore been includedin the

appendix rather tharin the mainbody ofthe thesis.

WORKSHOPS

Design workshops have becomeapular methodin design researchséefor example
Ceschin, 2012; Lockton, 2013; Ross, 20@8jesign workshopsdesigners (or design
students) are asked to brainstorm and generateconcepts respondingo a design
challengeby following someguidance fronthe workshop facilitator. This can involtee
application ofa toolkit to test its effectiveness and practicality &s the case ofCeschin
(2012) and Lockton (2013)r to test a typothesis asn the case oRoss (2008yvho

wantedto seehow different ethical frameworkaffect design outcomes. Workshopse
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a form ofaction researchwherethe researcher introduces adea, procedure oartefact,
which attempsto changethe way participants act(Lockton, 2013p. 100) They carbe
used togeneratenew ideas orto test the relevance of artefacts or concepts dhe

process of generating idegandthe kind ofideas being generated

In this stage four workshops with design and art studentsere carriedout to test the
applicability otthe theoretical frameworkn a different setting frommy own case studies,
involving different species and different contextbhe students were introduced to
elementssof the theoretical frameworl(as itwas developefland askedo respondwith a
conceptual project regarding wild animal of their choice.In other words,they were
askedto comeup with a design intervention for helping an animaklegir choice better
subsist within human habitats, while focusing on regarding both humans and animals as
clients of the design and promoting interaction betweerthe two. Analysis ofthe
workshopswas doneboth through participant observatioand feedback foms filledin
by the participants themselveslhe asessmenfocusedon how participantsresponded
to the theoretical framework, highlighting strengiland weaknessess well aareasin
need of further development.In addition, the relevance and appealfdVvultispecies
Design as a practicgas assessetthroughthe feedback formsTheworkshopsas well as

their assessmentare describedn appendix3.

2.7.3. STAGE3: REFLECTION AND OOWES

This stage involves a retrospective reflection and analysheantire research project, a
refinement ofthe theoretical frameworkpresented as nhciples of Multispecies Design
and development ofthe Tools for Multispecies Desighased on insights gained

throughoutthe PhD period.

6 Action research describes situations where the researdies an active involvement in the
phenomenon being researched, promoting change in it rather than solely describing or attempting
to understand it (Lockton 2013). For more on action research as a social science methgskdogy
Crotty (1998).
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3. DESIGNEXPLORATIONS

This chapter recountghe courseof a case studydesign exploration focusing dhe
meeting points and interactions between humans, intertidal species, and coastal
structures. Tis case studylesignproject isusedto reflect upon specific and situated
aspectsof design involving nonhuman speca® highlights areas of thisactivity that

needfurther developnent.
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3.1. INTRODUCTION

Work onthe case studyesignproject, whichmakesup the mainpracticalportion of this
practicebased PhD, started very eady in the courseof my researchin the first weeks

of my enrolment as a PhD student at Falmouth University. iMais donefor both
methodological reasons (@ngagingn practice haveen mymaintool for learning about
the prospectsfor designing fowild animalsand their interactions with human systems
as well apractical reasonss(ichasfinding a location, setting up a field project and having

enoughtime to obtainan ecological responge the design).

At the time, the only fixed anchors | had fahe project were a body of scientific
knowledge regardinghe biocolonisationof hard coastal structuregjivento me by the
science partners of this research, and own wishto learn more abouthe process of
designing withand for, wild animal speciesThe designproject wasa way of exploring
and highlighting different aspects die unfamiliar practicewhichwould later develop
into Multispecies Design, and how it may differ from desigsiolglyfor humans.In this
respect the following chapter willanticipate and lay the foundation for some of the
themes explored later oim the thesis that will include a deeper reflection practiceas

well asa more general contextual review of fielddatingto Multispecies Design.

Althoughthe design exploratinsand contextual reviewere developedn parallelduring
the courseof my researchl havechosen to includehe practicebefore the contextual
reviewin the writing of the thesis. Thisvasto allowthe contextual reviewto expard on
themes emerging fronthe practice that maynot have received full attention durinte
design explorationsThetwo exceptiors to this are the review ofthe field of ecological
enhancement, which ishe scientific backgroundo the case study projectand has
therefore beenincludedin this chapter, and a preliminary theoretical framework setting

out the initial objectivesof the practice.

3.2. ECOLOGICAL ENHANCEMBER COASTAL STRWRES)

The scientific literature in the field of ecological enhancement of artificial coastal
structures has been developed over the past decade and a half, mainly within the fields

of marine ecology ananore recentlyalso geomorphology. This literature describes ways
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of enhancing the habitat value of coastal structures by manipulating their surfateee

and/or material properties to attract colonisation by a diversity of marine species.

The importance obiodiversity and healthy ecosysteritssupporting human life othe
planet, through various ecosystem servicespasticularlyimportant regardingcoastal
and estuarine ecosystems. Arouttte world, these ecosystems, which cowvarly 6% of
the global surface, contributéo about 38% othe total estimated value of ecosystem
services (Costanza et al. 1997 citeBrancis, 201)1 However, these coastal and estuarine
ecosystemsare under constant pressure ofirbanization that leadsto substantial
ecological degradatioffFrancis, 2011)This pressure is likely increase as further flood
defence and erasn control infrastructuresare built to maintain current levels of
protection againstthe effects of climate change such asrise in the sealevel and
increased stormines@Naylor et al., 2011)n addition tothe disturbanceto the ecology
during the construction phase once completed artificial coastal structuresio not
support the same diversity of plants and animals as natural rocky sh¢Bakeri and
Chapman, 2010¥rancis, (2011argues that mitigatinghe pressure causetb coastal
ecosystemslue to these constructions is more difficult than dealing, for example, with
problems of pollution, which cabe addressed through appropriate legistats. He
argues thatthe dominant conservation paradigm of preserving natural or seatural
ecosystems, or restoring theim the case otoastalbuilt environmentswould not be
practicalin economic terms and may alsmt prove resilientin ecological ¢rms.Instead,

he s1z3 3 Stheljpragmatic approach t® consider urban ecosystems (including estuarine
and coastal systems) as further constructed components within a manufactured
environment (ibid) and siteghis proposition withinthe framework of Recnociliation

Ecology.

The need to addressthe impact of coastal engineering on local ecologies leaisto
growing interestin ways of enhancinghe ecological function of these artificial
constructions. Untilrecently, researchin the field hasbeen carriedout mainly by
ecologists, withthe various work of Naylor and Coombé®r exampleCoombes et al.,
2011)representing additional inquiry inttine topic from a geomorphological perspective.
Ecological enhancement studitypicallyfocus on identifyinghe characteristics of coastal
infrastructure thatwould maintain or,in some casgsenhance biodiversity. They have
been groupedunderthe term Ecological Enhancemethiat, as explainedy Naylor et al.

(2011) & R 2nSt&eekto achieve complete rereation of natural conditionbut instead
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perform both a human function and an ecologicale.

To identify which features of structures coulde manipulated for ecological gain,
researchers oftenmake referenceto existing natural ecosystems with comparable
physical qualities filompson et al. 2002 citeth Naylor et al., 2011)When designing
ecological enhancements for a hard concrete structure, for example, reseanwbetd
look at ecosystems present on hard natural environments, such as stckgs as well
asthe specific material properties dhe rocky shorewith the aim of replicatingsomeof

these onthe artificial structure.

There are different scopes and motivations for enhancibgcolonisationon coastal
structures as can beread (sometimes betweerthe lines) in scientific papers orthe

subject. Enhancinghe ecological value of coastal structures cha undertaken to

promote general biodiversityCoombes et al., 2015; Firth et al., 201d)compensate for
damage causedy the construction, orto meet regulatory requirements regardin
compensation for lost habitafNaylor et al., 2011)It canbe undertaken toprovide a

habitat for targeted specieMoschella et al., 2005such as endangered species iar,
contrast,commerciallyaluable specie@Martins et al., 2010)It canbe undertaken with
ecosystem servicaa mind (Francis, 2011)such as water filtratioty encouraging filter
feeders (Wilkinson et al.,, 1996)Recent studiesare also lookinginto promoting

colonisation for bigprotection by promoting species capable of protectitige structures
they colonisgGombes et al., 2013)

3.2.1. GENERAL PRINCIPLER EOOLOGICAL ENHAMENET

Though many of these studiese specificto a location or specific species (for example
Martins et al. 201Q)somehave triedto applymore general ecological principles that can
be used on coastal streturesin different locations. An examplef thisisthe process guide
Including Ecological Enhancemeimsthe Planning, Design and Construction of Hard
Coastal Structurescreatedby Naylor et al. (2011)for the UK Environmental Agency
Moschella et al. (200%)Iso propose several criteria that chaintegrated intothe design

and construction ofow-crested coastal defence structures.
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Oneof the mainreasons artificial structuresupport less biodiversity than natural rocky
shores hago do with the complexity,in both geometric and composition terms, tifeir
surfaces. Artificial structurearetypicallybuilt of smooth, homogeneous surfaces such as
flat concrete Kostyleet al. (2005haveshownthat the importance osurface complexity

for biodiversity goes beyond juite increasein surface area creately this complexity.
Theprincipalreason that complex surfacese more beneficial ishat they offer a variety

of microhabitatsof different spatial scalethat can provide¢he needs of different species

or different stages othe life cycle of a specie@Naylor et al., 2011)These different
microhabtats have beercreatedas a result oflifferent conditions of dampness, exposure

to sun wind and waves (ibid). Complex surfaces also provide a range of refuge habitats

offering protection from predators and environmental conditions (ibid).

The presence dkatures on a structurgvhich arecapable of trapping water dw tide is

also important forthe diversity and abundancef specieson artificial structures. This is

even more important aboveneantidal level where theats of desiccatiorare higher

(Moschella et al., 2005Artificial rock pools (scale of M nn OY0 OFy G LINBOBARS
KFoAGFEG&a F2NJ NBONHA GYSyd FyR aSaidtSySyid 27
(ibid). Herethe authorspoint out an ineresting possible synergy betwetre useof the

structureby people andts ecological functiondt N2 Y2 GAy 3 aSdaft®yYSyd 27
averyuseful, cost effective anenvironmentallysensitive tool fodrasticallyreducingthe

abundance of nuisance egn algae thagenerallyflourish on disturbed habitats such as
frequently-maintainedmanmadestructures or slipways(ibid). On a smaller scale {<m)

Coombes et al. (201%)ave found that surface roughness increatiss colonization of

barnacles and that material choice influendég biologicallyfavourableproperties of

rock materials for colonisation oveime (Coombes et al., 2013aylor et al., 2012)in

addition, it has been suggesteih conversations wittDr. Coombes an®r. Naylor, that

encouraging barnde colonization of structures used as walkways may make them less

slipperyto walk on and therefore of benefib human userdy increasing safety.

Somestudies also detail different wayswhich surface complexity cdre integrated into
artificial coastastructures Chapman an@lockley (2009)show howto integrate artificial
rock pools into vertical wallswhile Naylor et al. (201) and Moschella et al. (2005) talk
about different ways of achieving gace complexity post constructioy drilling holes

into the structure for example) and preonstruction (for exampldy combining soft
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carbonate rocks into concrete structures thabuld weather and bio-erode faster than

the concrete).

Tosumup, thereis recognition ofhe importance ofnhancinghe ecological function of
artificial coastal structureso support more biodiversity and insure ecological services.
Researchin the field hasbeen focusednainlyon ecological aspects, and morecently,
alsointo geomorphological aspects. An exdmpf this isthe Bio-protection research
project that looks athe protectiverole of colonizing species on hard coastal structures
(Coombes et al., 2013)

It hasbeen recogniseé that there is aneedto further integrate these findings intthe
designphaseof coastal defences rather thadingthem as retrofitgNaylor et al., 2011)
Furthermore it hasbeen recognisethat there is aneedto look atthe societal aspects of
ecological enhancements such as aesthetics, perception and interaction with people
(ibid). Approaching this field from a design perspective may help add@se of the
undeveloped aspects difie field andpossiblyhighlightnew applicatiorsand prospectsn

the field. Thecase studyesign exploration describdtkreafterwas anattempt at doing

just that.

3.3. INITIAL THEORETICRAMEWORRKOR THBESIGN

Presented witha body of scientific knowledge and taking into considenaiis potential
applicationsas well asts currentlyunderdeveloped aspectsdecided on a setting within
which Iwould explorethe field of ecological enhancement of hard coastal structures. As
is often the case with other scientific experignts, studésin the field haveto-date tried

to distance themselves from human activityorderto assumecontrol over variablen
the experiment. In contrast my intention wasto explore where this world of
biocolonisatiormeets and mixewith the world of everydy human activityThegoals for
promoting biocolonisationhave beento sustain biodiversityin areas ofhigh human
activity. Aswe shallseg these initial goaldecameentangled and transformeat the
meeting point with human worlds, producingew, synepgetic ways of addressing
guestions othiocolonisationand interaction between humans, marine life and concrete

structures
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3.4. HANNAFORE PROJECT

The Hannafore project revolves around a concrete outfall pipeated on Hannafore
beachin WestLoog Cornwalllt explores ways of redesignitige surface ofthe pipeto
enhanceits ecological function (througthe creation ofhabitat for marine species) while
maintainingits secondaryuse as a walkwayby people and its primary function as a
sewage outfall pipe. wo different design proposals where developed, incorporating
different divisions othe space between ecological and human functiasswell aach
providing habitat for aslightly different range of species. Test samplestioé two
proposalswere manufatured from concrete and attachetb the surface ofthe pipe, to
observethe human and ecological respontethe designs ovethe courseof afive-month

trial.

As discussedhe design exploration is grounddd the scientific knowledgédaseof the
biocobnisationof marine structureslt involves a desir® explorethe field from a design
thinking perspective and addressmeof the gaps already identifiedy scientists working
in the field. In addition, it is an attemptto viewthe ecological and humafunctions ofthe

structurein a holisticway, rather than as isolated functional entities.

Thegrowing body of existing scientific knowleddgiee support of expertsn the field, as
well asa few examples of desigimsuseoperationallyaroundthe world, madeecological
enhancement a good case study for reflecting mireadlyon the processof designing
for wild animalspecieslit was also a chand® explore designing foa less recognized
animalclientele, often overlookedby the design communityAs isoften the case those
less engaged with animadge foundationalin an ecosystem and often provide habitat

which other, more charismatic @ommerciallyimportant, speciesuse

Thefollowing pages tethe storyof this casestudy and highlight hoiwhe initial theoretical
frameworkunfolded anddeveloped intahe foundation forthe Principles of Multispecies
Design Thetheoretical and methodologicahsights fromthe design process havaeen
groupedtogetherand describedn detailin the chapterdealingwith theseprinciples in
which | shall returnto reflect morebroadlyon the process of designing favild animal
speciesin this chapterthey are embedded withinthe context of myown design process

from which theyemerged.
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3.4.1. FHNDING A LOCATION

The first step in the project wasto find a settingin which to develop the design
exploration. Specifically,| was looking for a concrete structure (existing iarthe
developmentphase€), locatedin an intertidal zonewith accesgo people anda potential
for ecological enhancementheoutfall pipe on Hannaforebeachwas suggestetly Abby
Crosby othe Cornwall Wildlife Trust (CWif)a meetingwe hadin her office at Five Acres

near Truro.

Fig 3.1Location of the pipe on Hannafore Beach (left) and approxim
progression of the pipe (right)

Hannaforebeachislocatedin WestLoog Cornwall. It ipredominarily a rockybeachwith
shingle and small patches of samal1970 a 300 mmcastiron pipewas installecbn the

beachto divert storm overflow intahe seaand prevent flooding othe nearby town.

By 2008 the systemwas inadequately sizefdr dealing wih the volume of sewer flows
combined with surface water runoff frothe roads and pavements addé¢ao the network
in 1999 (Cornwall Wildlife Trust, 2009Dverflows and spillages had becomdadrly
frequent occurrence and raised concedlne to some potentially toxic substances they
contained which could harnthe delicate local ecosysteras well apose a public health

threat to what is a popular andell-used coastal area (ibid).

" Tapping orto a project in the development phase was ruled out as it would have imposed too
many limitations on the design exploration and could have taken longer than the time | had
available for the research project.
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In October 2008a new, higher capacity systenwas installedon the beachby the civil

engineering company BAM Nuttallhenew systemwas madeof precast concrete blocks,

sunk intothe ground and levelled witlthe rocks onthe beachd . ! a bdzi Gl f f Q&

strategy wago coverthe pipe with rocks and shingles asto hide it from sightand
integrate it into its surroundingsHowever,the covering materialvas washedaway by
waves and shifting tideshortlyafter completion othe work, andthe bare surfaceof the

pipe wasleft exposed

Fig3.2 The new pipe at low tide in 2012

My objectivefor the designat this point seemed straightforwardo make upfor the lost
habitat onthe pipe by adding complexityto the flat concrete surface. Howeveone of
the unexpected consequences tife covering material being wash off was thatthe
exposed flat surfacef the pipe, which resembled a walkway, was nbging used aene
by visitorsto the beach The pipewas usedo accesghe lower shore, launch kayakand
reachrock pools lower down orthe beachthat are richerin biodiversity thanthe ones

higherup.

Turningthe surface ofthe pipe intoa habitat for marine lifemight changethe useof the
pipe as a walkwayr expose colonising specigsarisk ofbeing trampled onln addition,
it turned out that having a deghated walkway orthe beachhad benefitedthe local
ecosystemin wayspossiblymore significant than added habitat dhe pipe would. As

explainedto me by Abby Crosbyn a later meetingthere was a sharedeelingby local
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marine conservation volunteerdat the concentrated human activity othe pipe had

taken pressure off other areas tife beachand benefitedthe local ecosystem.

Fig3.3 Visitors to the beach using the pipe to walk to
Looe Island at low tid€2012)

In addition, | learnt, somebiocolonisationhad in fact begunon the pipe, despiteits flat
surface, andhe problem nowseemedto be related to the genre of species that had

settled on the pipe andnot in the lack ofbiocolonisationper se.

Fig3.4 Algae growth on the surface of the jgi§2012)
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A postconstruction survey carried ouby the CWTin September 2009 found that
colonization had been underwgyrimarily by the marine algae Ulva lactuca and Ulva
intestinalis andthe brown seaweed Fucus serrat(Gornwall Wildlife Trust, 2009nd
concernsvere raisedegardingthe slipperiness othe surface causedly these colorsing
marine plantsBythe time | visitedthe pipe forthe first time, in March 2012, algae had
covered significant areas tife pipe andwere starting to posea potential safety hazard
to walkers.Biocolonisationwas inadvertently compromisingthe use of the pipe as a

walkway and | was learning a lessoriwicked problems

The intention of the casstudy design exploration shifted from designipgrely for
biocolonisationto addressingthe tension betweenthe wish to better integrate the
structure intothe surrounding ecosystem arttle wishto maintainit asa viable walkway
for the useof people(andthe surrounding ecosystejmin otherwords,it was becoming
a project aboutethinkingthe outfall pipe as anultispeciesstructure This more complex
redlity, which exposd the tension betweenthe needsof different speciesis typicalto
Multispecies Design. It raidea central question regardinthe design of environments
aspiringto addressthe needs ofmore thanone speciesCan humans and other spesie
betreated as equal stakeholderis a design procesaMy focusherewas, as withihe rest
of this thesis, on animal species rather than plant species, for reasons | disauised
introduction, although | recognise that plants play an important frathis storyas well
Toexplore thisquestion,| decided toexperimentwith giving animalsthe same attention
as humans throughouthe entire design processThisraised, in turn, a whole set of
related questions regardintpe application ofdesign processs and techniques intended
for humanson animalsfor examplehow do you perform ethnographic design research

on animals?

3.4.2. FIELD RESEARCH

With the location forthe project set and a general intention fathe design exploration
decided it wastime to see how humans and marine species werarently interacting
with the structure ofthe pipe,to gain insights intdhe needs ofthe various users othe
structure ando better framethe problem | was addressing. Tkias doneusing methods

of design ethnoaphy(Koskinen, 201p. 74¢75; Wasson, 2000hcluding observation,
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visual diaries, interviewsind photo and video recordingsAlthough these methodsad
been conceivd for human subjectsl found it was possibléo apply some of them to
animals as well Other methods needed adaptatiorto make them usable with
nonhumans andsomenew methods where needetb make upfor the innate species
gap present when designing foomhuman species. Oveahe course offive months |
visited the site and organised meetings with different actdrsthe story of the outfall
pipe: Members ofthe local Looe Marine Conservation GroupLMCG),a group of
conservation volunteers organisday the CWT,the asset manager from South West
Water who own the structure, marine biologists studying intertidal species, experts on
biocolonisation the local coasguardwho has an office omsite, and localresidentsand

holidaymakers frequentinthe beach

On every visito the beachl dedicatedtime to learning aboutthe local ecosystemBy

observing, drawing, photographing anthkingsound and video recordingiswas learning

a lot aboutthe animals and plants | hgateviouslyreadaboutin the scientific literature

more importantly, | was now learning about therm the local context 6the pipe on

Hannaforebeach Although | couldchot talk to and interview these animals and plants

noticed that with some of the people | met the conversationsvere more aboutthe

nonhuman thanthe human. This wasespecially notable with members ofthe

conservation group andome marine biologists.These pople saw themselves as

spokespersons fdhe local ecosystem or had been studying specific animals for years and

coud, to some extent, speak on behalf of these animals. Latevduld learn that

researchersin the field of Multispecies Ethnographgo 2 dza i G KI X GKS@& a&aLiSth
biologists, nature lovers and land managers abigtd LJS OA S& K &igkselB LINB & Sy G ¢
2014, p. 3), in order to introduce new, nonanthropocentric, pespectives intotheir

research.

Still, | felt that somethingwas missing fron my understanding of my animalients
comparedto my human onesNot because | waspending less time studyirtgem but
becausethere was so much more lknew about humans thar did aboutthese other
species; from being human myself, from being atdewalk onthe outfall pipe and
experience it as a human doeAlthough Iknew this discrepancyvould neverbe fully

resolved | was neertheless committedo trying t to seewhat new insightsthis trying

8 A list of the methods used and the findingsdze found in the appendix.
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mightbring forward. This wasfter all,an exercisén trying to treat animals and humans
as equal stakeholders the designprocess. This was fame uncharted territory andhere

wasnot much design literature | could reféw; | hadto experiment and rely on practice

-~

o7

Fig 3.5 Drawing of barnacles (2012).

from other fields such asomaticsandmovement practice$o find newways of gaining a

more intimateundersiandingof myanimal clients.

Designers ofteruse role-playingin their researchto learn abouttheir human clients
(McDanielJohnson, 2003)Thefield of Inclusive Design hasenthe development of
props and toadto aiddesignersn situations where clients have different physical abilities
than their own. TheUniversity of Cambridge Bngineering Design Centrioar example,
has developedpecialgloves that simulate reduced functional abilitytbé hands as wel

as glasses that simulate reduced eyesig@biniversity of Cambridgesa 2015) Various
toolkits and guidelines exist for making design more inclusteerever, nonethat | have

seenoffer ways ofgaining a nonhuman pepsctivein the design process.
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Inspiredby a 1934 monograpby Von Uexkull (1992)here he suggests ways of viewing
the world throughthe perceptive organs of ot animals (including molluscé)tried to
imaginethe world fromthe point of view of my animal clients. | found these experiments
particularly useful while snorkellingwhen my own perceptive organaere already
challengedy the surroundingseaandthe diving equipment | was using. Snorkelling also
gaveme a glimpse intahe lives of intertidal species (whichwlas usedo seeingonly at
low tide) duringhightide when they were more active. While it wpkysicallyimpossible
for meto bean intertidalcreature | found different embodied and somatic activities could
help getme closerto the feeling ofviewingthe world asone asa limpet for example.
Experimenting withexperiencinghe world from the perspectiveof an intertidal animal
also helpedme articulate andcontextualisethe scientific literature and assistedn the
cognitive learning ofhe scientific facts regardinthe animal. AfRRambuscland Ziemke
(2005)point out, @ O 2 3 y Méeply@obtedindand inextricablyintertwined with bodily

I O A Rehdamiigdanimal behavioead aboutin ecology books throughole-playing

helpedme embody andnemorisethis behaviour.

Theprocess of learning scientific facts through a cognitive processcansequentially
using a bodily activity such as movement or drawingembody that knowledge is
sometimesusedin dance practiceSpecificallyit is usedin the field ofBMC (Bodyind

Centring, developedby Bonnie Bainbridge Coheas away of, amongstother things,

teaching dancerthe anatomy and physiology ¢iie human body(Cohen, 1993)

Fig3.6 Explaing the feeding behaviour of barnacles throug

movement improvisation (2013)
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Dance improvisation can alde used as form of embodied researcln her pieceTwig
DancesMalaikaSarceThomas improvisewith the idea ofbecominga tree, a practice
aKS O ffa d&NBarcoBhoning ME2Pahddiih tRSéhses used aaway
of allowingseeminglyimpossible or contradictory propositiorte coexist to avoid (even
if just momentarily) exclusionism and binary thought (such the possibility ofme
becoming a limpet for example). This active paradox for SBhoonas is atactical
disengagement with familiar modes of thinking an effort to ignite basic sensory
capacities... aove paradox caive used taundermine hierarchical notions and-examine
preconceptions, ando operate as aflane 2 ¥ 02 y awherab\s pfaddadres of
workingdonot pre-R S (i S NI A y S(ibit)INiEh Redisd 6f &xperiments with a group of
dancers | used dance improvisation asveay of gaining insights intdhe movement

possibilities othe animals | was working withs well aghe ways they interact wittihe

surfaces they colonise and with each other.

Fig3.7 Limpets can manifest territorial behaviour and are known to
WFAIKGQ 20SNJ IANIT Ay3a INBdzy R& 0
photo, dancers are studying this behaviour during a workshop (201

Thereis a certairsenseof anthropomorphisrmin these dance experiments) pretending
to be another species. However, Bennett (2010p. xvi)a dz3 3 S\ dedYo cudtivate
a bit ofanthropomorphism the idea that human agency hasmeechoesn nonhuman
naturet to counterthe narcissism of humarnisi charge ofthe 2 NX Ré¢ @ ¢ KS&aS SYo2

experiments helped cultivate senseof respect and responsibility towards my animal
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clients a senseof responsibility that was anothestep forward in my attemptto treat

animals and humansquallyin the design process.

3.4.3. FRAMING THE SCOPE HEE DESIGN INTERVEMN

| wantedto bring thissenseof respect and responsibility inthe design itsetfto redesign
the walkway as a shared landscape where human and aswould have equal claims
overthe useof the structure and wherats different functionswould not be separatedoy
hard borders but would blend into each other and leave room for cregsecies
interactions. My aspiration wa® makethe pipe a safe walkay for peopleas well as
safe habitat for a diversity of intertidal specjeand to look for possible synergigs
betweenthe human function andhe ecologicabne. From a technical point afiew,the
proposeddesignwould be madeof concrete likehe existing structure, and althougtme
way of testingthese designs osite would be by retrofitting them ontothe pipe, | wanted
the designto relate to the top surface othe structurein awaythat could potentiallybe

integrated intothe original precastn the future

3.4.4. KEEPING THE ANIMALESENT DURING CONOEPNERATION

The next step was to develop design proposalgso meet these design criteriaThe
challenge | encountereith this phasewasin how to keepthe animal perspective present
during the sketching and prototyping which felt hadthe risk of takingme back into a
world that was more human than nonhuman. Keepihg animal presenin this phase
was donepartly through my memory ofthe embodied knowledge gained the research
phaseandpartly through close collaboration witthe science partners dhe project and
the individuals identifiedn the previousphaseas potental spokespersons fahe animal

clients who providedfeedback orthe prototypes on behalf ofhe animals.

Two finaldesignproposals emerged from this process, each vatdlifferent ecological
design and manufacturing advantages and disadvantages. Both proposatsade of

concrete and both include features for trapping waterlatv tide and incorporaing

9 Seeking synergies is one of the principles of Metadesign as expressed by metadesigners.org
(2001).
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ecological principlesfor enhancing general biodiversityn addition, both designs
incorporate features for attracting specific specig® presence owhich onthe walkway
could potentiallymake it safer for humang walk on. Approachinghe safety ofthe
walkway throughbiologyrather than throughthe physical geometry ahe design was a
way of finding synergies betweethe different functions ofthe pipe, and alsohasthe
advantage of creating additionalbitats, as well ademonstratingthe direct value of

promoting bidliversity within human habitats.

3.4.5. WAVE

Thefirst proposal,Wave focuses on introducing habitat for molluscs otthe structure.
In addition toofferinga habitat and protection for these specigslooksto cultivatethe
grazing power okeasnails and especiallylimpets to reducethe algae levels onthe
walkway and make it safer for peoptewalk on.The use ofimpets for this end habeen
suggestedn several scientific papers (for examplwschella et al.2005)althoughto my
knowledge, no applications of this nature havéeen testedto date. Limpets are
prominent grazers of algae arsib-calledgrazing halosan oftenbe seenaround adult
limpetsin the wild, indicatingthe radiusin which they feedMoschella et al. (2005advise
that in orderto attract limpetsto a structure it needs features capable of trapping water
at low tide. In addition, limpets would haveto be already present orihe site (the site

visits confirmed they were).

Althoughextremelytough, limpetswvould still needprotection from tramplindoywalkers
especiallyduring the first stages ottheir establishment. Creating features farapping
water onthe surface ofthe pipe would alsohavethe advantage of enhancing general
biodiversity, and protection from walkerswould make it habitable also for other, more

fragile, species.

The need for protection of the habitat meansthat some separation ofthe surface
betweenthe walkway and habitat was inevitable. Howevierprder for limpetso be able
to grazeon the algae coveringhe walkable areashere hadto be the possibility ofa flow

betweenthe two areas. | experimented with different ways of creatsugt and transient
separationsi.e. separations which can accommod#tev and allowfor a certaindegree

of transgression.
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A solution camen the form ofa wave pattern, higherin the centre and lowerin the
margins, whereghe highercentre ofthe tile is intended for walking on whikle sidesare

dedicated habitat for marine lifese Fig 3.8&elow).
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Fig3.8Model of the Wave tile indicating the division of the spac
between walking and habitat zones (2013)

Thisway of dividingthe surface is based on three different notions suift separation
working togetherithe first isbehavioural the secondtemporaland the third structural.
Thebehavioural separation relies dhe different behaviaral attributes of humans and
seasnails. Human activity is channelledthe centre ofthe walkwayby the effect ofthe
wave pattern, which makeghe centre seemmore comfortableto walk on (whilenot
excluding walkingn the margins).Seasnailson the aher hand are known tanoveto
where water is collected abw tide and are therefore channelledo the sides ofthe

walkwayby behavioural forces workinigpn an opposing directiofseeHg 3.9 below)



Thistype of separation based on behavioural attribgtéeaves room for transgressions
without serious consequences and is momeay of nudging® usersin a certain direction
than away of forcing them.Thereis an attempthereto extend methods of behavioural
design(seefor exampleLodton, 20130 nonhuman species, a notion | will retuimand

expand onin the chapter about Multispecies Design.
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Fig3.9 Behavioural forces workingn people and snails in the
Wave tile design (2013)

Thetemporal separation is based dhe shifting tides. Ahightide, whenthe surface of
the walkway is under water, people have lg¢fte area andthe structure isavailable
entirely for the use of marine creatures. Limpets, snails and other mobile animals can
move alongts surfacein search of food and attendintg their requirements Asthe tide
retreats, they seek refuge and watén the sidegrooves where theyre protected from

returning walkers.

An additional structural separation igresentto make sure delicate marine speciase
also protected when people walk on other areastté pipe beyondthe central raised
element ofthe dedgn. Thesizeand depth ofthe groovesare plannedto accommodate
adult limpets and otheseasnails and keep them protected evernen peopleare using

the sides othe walkway (when walkingideby sideor pushing a pram for example).

0 The notion of nudging and its use in behavioural design will be returned to and expanded on in
the chapter about multispeciegesign.
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Fig 310 Visualisation of Wave tile layout on pipe during
recedingtide (2013)

Fig 3.11Visualisation of adult limpet protected in wave tile
groove (2013)

Channelling masof the human activity orthe pipeto a certain areat the centre ofthe
walkway may also contribut® reducing algdevels as smaller areas of contact withe
pipe would mean more erosionin these areas and a lower chanoéthe algaebeing

establisked.

50



3.4.6. URCHIN

Thesecond proposal, Urchin, is a coveredkpool intended as a nursery habitat for small
marine creatures such as crabs, shrimps, chitons, anemamgéseaworms. Thepool is
coveredin away that levelsit with the surface ofthe walkwayand leaves small gaps for
water and small mobile animats getin and out.Thepools carholdupto 1.7 L of water
and creating a cover fahem decreases evaporation and offeasefuge for small animals
from predators andhe elements.Thecoversare designed toresemble steppingtones
which encourage peopleto walk on them and they are textured with small bumpso

increase traction.

Fig 3.2 Assembled (top) and

exploded (righ) views of the
Urchin tile (2013)
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Thesurrounding areas dhe tiles aretextured with grooves designed attract barnacle
colonisation(Coombes et al., 2015Barnaclesre dominant ecosystem engineers and
their recruitment can providea physical habitat structure for other speciébid). The
attraction of karnacleshasal been suggesteth someof the conversations | had with
both marine biologists and volunteersthe LMCG as anothevay of makingthe walkway
potentially less slipperylt has been suggestethat people seekout barnacles when
walking on rocky beaches #wy intuitively associate them with more stable footholds.
This tacit knowledgevas illustratedo me during arockpool ramble when &ive-yearold

girl advisedne to walk onthe barnaclesn order not to slip.

\\\\\

'Lk

Fig 3.B Detailof textured surface of Urchin tile. The fine
grooves are designed to attract barnacle larva settlement wt
the recessed areas are designed to offer protection from
walkers. CNC milled resin board (2013)

Barnaclesare very durable creatures,but only once they have constructedheir
calcareous protective shelldt is not clear how much trampling they caactually
withstand and how long thegeedto establish themselves before they chawalked on.
To allow themtime to establishand reducesome of the pressure fronthe areas intended
for barnacle colonisationl took a similar approach aoft separatioras withthe Wave
design. Wwas hopinghat encouraging pegle to walk onthe pool coversby usingtheir
visual associatioto stepping stoneswould aid in the establishment obarnacles orthe
other areas ofthe tile. An additional design element wake creation of height

fluctuations withinthe grooved texture forthe barnacles gee Hg 3.13 below, thus
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creating micresafehavensin which barnacle cyprid larvaeould establish andstart

developing

Thecover stone fothe pool isa rounded triangular shapslightly resembling an urchin.
Theshape othe poolwas createdyoverlappinghe shape othe cover stone twicewith

a 45° rotation(see FHg 3.15below). This createthe entrance gaps intahe pools and
allows for two different possible placementstbk cover onthe pool that, together with

4 possible orientations dhe tile, allows for eight possible tile configurations offering a

visual variety with jusbne design.Theentrance holedo the pool vary from 10mnto

25mm, depending orthe orientation ofthe cover.

Fig3.B+xAadz t AarFiAzy 2F | NOKAY
the outfall pipe at receding tide (2013)
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Fig 3.5 Study of the shpe for the pool and cover and eight
possible configurations of the Urchin tile (2013)

Theurchin proposaivas conceivedo have ahigherpotential of ircreasing biodiversity
thanthe Wavetile as it taps more water and offera protected habitat, although being
coveredwould also affect the type of species itwould attract. In addition, this habitat
would be hidden fromsight and therefore nay not be recognizableas suchby people
usingthe walkway. Tis mayimpact the degreeto which this desigrtommunicatests

ecological functiono human users.
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3.4.7. ETTING UP THE FIHIEDAL

Both design proposaksre speculative and left many uncertainties regardthgir actual
performance:Wouldthey increase biodersityin comparisorto the currentflat surface
of the walkway?Wouldthey attractthe species theyvere intended for?Wouldthe soft
separation approach work®/ould people walkin the centre ofthe wavetile and onthe
stepping stones®ould the designsfeel saferto walk on?Would limpets reduce algae
levelsWouldthe ecological functiomf the tilesbe communicatedriathe designaVould
people appreciatehe designs? Which desigmould perform betterecologicall Which
would people prefer?All thesequestions coulanly be answeredby an on-site field trial

of the designs.

To set upthe field trial, resinboard prototypes of each desigwere madeusing a CNC
router, and usedto create silicone moulds for casting concrete sampletheftiles. In

May 2014 four test tiles of each desigwere fitted onto the outfall pipe withthe help of

South West Wateand NJC Buildingpr atest trial of five months

Fig3.16Silicone moulds of the Wave tile and both parts of th

Urchin tile ready for cotrete casting (2013)
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Fig 3.7 Concrete tile being glued onto the surface of the
outfall pipe (2014)

Fig 3.8 The test site on installatioday. Concrete ramps were
constructed on each endo facilitate walking on and off the
tiles (2014)

Theobjectiveof the trial wasto try to answersomeof the abovequestions and testhe

ecobgical and human responde the design alongsidethe performance ofthe two
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designsin relation to their intended function.The test tiles were attachedonto the
concrete surface othe pipe just abovemeantide level and leftthere for five months,

during whichtheir performancewasassessed

3.4.8. ASSESSING THE DERIRRIPOSALS

The challenges of designing fahe animalsencounteredin the research and design
phaseswere mirrored in the assessmenphase Traditional methods of interviews and
questionnairesave obvious limitations wém involving nonhuman specida.this phase

| wantedto observe and record how people and marine species interacttivitest tiles
and with each otherthrough the tiles. To this end, amixture of qualitative and
gquantitative methodswvascombinedto capture boththe ecological responsén(scientific
terms) andhe human responseirf ethnographic termsandhow each of thesanfluenced
the other. In this regardthe scientific assessmemtasnot that of a controlled experimen
where measuretadbeen takerto reduce external interferencén contrast,the sitewas
purposely choserfor its high numbers of human visitorsand the ecological response
observed ha$o be understoodin this context othighhuman activityIn fact, some of the
ecological findings caonly be understoodin this context. Theassessmentvas carried
out through periodical visit® the site (once/twice a month)andthrough observations,

measurements and questionnaires, details of which follow.

In additon to assessinghe functionality ofthe final design proposalshe entire design
phasewasalsoconsideed from a conceptual viewpoinin orderto identify and reflect
on different emerging aspects of designing for animal and human clients Hiddesign
explorationwas reflecteduponin terms ofits ability to generate useful concepts, highlight

complexities and opportunities, and articulatew perspectives:

Have animals and humaifieen consideredquallyin the design process? What methods
canbe used toovercomethe species gajn designing for nonhuman species? How is this

different fram designingsolelyfor people?
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BREAKDOWN OF ASSESSMBETHODS

QUESTIONNAIRES

Thequestionnairesvere designedo seehow people relateo the concepts behid the
designs as well asother design features such as aesthetic perception, experience of
walking and perceived ecological function. They focus on comparing three different
treatmentsto the pipe: 1. the Urchin tiles(Al1-4 in Hg 3.19) 2. TheWauvetiles (B1-4 in Hg

3.19) and 3.Theoriginal flat concreten both sides ofhe test area(Cland @ in Fg 3.19).
Twentyfive questionnairesvere handedout and filledin on different occasions ahe

test site. Sixteenwere filled in by people attendingone of two rock pool rambles

organizedby the LooeMarine Conservation Group arnbe rest by other visitorsto the

beach A template othe questionnaire caibe found in appendixl (pagel66-169).

Fig 3.8 Treatments A, B and C (2014)

OBSERVATIONS

Observationsveremadeduring periodical visit® the beachto seehow people and other
species intera@d with the tiles in the realworld comparedo their intendeduse These
were capturedn notes photos and video recordings. An endoscope cameausedto

look intothe covered pool othe urchin tie.
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Theobservations proved a very important tool for linkitige ethnographic information
with the scientific ecological informatigrand helped highlighsome interesting eco-

sociatechnicalaspects othe local setting.

ORAL FEEDBACK

The information panels explaininghe project on site, as well asthe blog set upto
documentthe project, invited peopleto sendin feedback abouthe project by email.In
addition, | received myriad oral feedback from locals and visitorshebeach curious
about these strange objects that appeared tre outfall pipeone day, as well agluring

and after talks | gave abothe project.

SPECIES COUNTS

Quantitative species countgere carriedout atlow tide duringthe test periodto measure
the ecological responst the designin terms ofbiocolonisation A 25x 25 cm quadrant
was usedo survey and compare species the three treatments otthe surface Fg 320
below). On each survey daten quadrantsvere sampledf each treatmentonce aghe
tide just left the test site, and onceagainafter four hours. The surveyexaminedwhat

species were presenas wellasthe abundance of each species.

Fig 320 The quadrant used for species counts (2014)

59



TEMPERATURE MEASUREWE

On two hotdays temperaturesin the grooves ofthe Wavetile and in the pools of the
Urchin tie were measured Thiswas doneat one and a halfhour intervals to compare
how the two desigrs functionin terms of temperature fluctuations ahe trapped water

over time

3.4.9. RESULTS AND DISCUSSIO

Theoutcomes fromthe assessment period wer@ combinatio of ecological recordings,
written and oral feedback, observation notes, photos and video recordings. Taken
together theyshedsomelight on how the two prototypes functionedn the real world
overthe courseof the test period from an ecological perspdee, a humaroneandthe
intersections betweerthe two. They exposa areas wherethe designshad failed to
perform as intended and others vhere new and unexpectedeco-socictechnical
interactions cameto life in the presence ofhe tiles. They exposed gapbetween my
intentions as a designer artle reactions ofthe human and nahuman usergo the
structure they helped clarify conceptual notions regardihg process of designing for
humans anchonhumans and they held articulatethe relevance othe work from the
viewpoint of both locals and visitor&o Hannaforebeach These resultsare discussed
belowin relationto the intended functionality othe tiles as well asdditional curiosities

revealedduringthe test period.

HABITAT VALUE

As expectegboth designs offereimprovedhabitat and hostea higherbiodiversity than
the flat concrete. On eachite visit, the animaldiversityas well asheir abundance orthe
tiles rose, while they stayed more or lesthe same onthe flat concrete(seeTable 1on

page 163.

While the Wave design hostedhigher numbers of individual animals undéow tide
conditions (nainly snails such as periwinkles, tgpells, limpets and deghelks),
throughoutthe trial the Urchin tile hosted &lightlyhigherdiversityof speciesin the pools
by offeringa habitat alsao species absent frorthe Wavetile, such as shore crabs, hermit

crabs, shrimps and keel worm (observed using an endoscope camera). However stoward
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the end ofthe trial, following a few stormy weekshe poolsin the urchin tilestartedto

fill up with sediment andhe animaldiversityin them dropped.

Fig 3.2 Prof. Thompson and Dr. Firth going through the
sediment in the Urchin pool at the end of the trial period (201¢

Bythe end ofthe trial, whenwe lifted the covers oftthe Urchin tileswe found one shore
crab as well a® moderate coverage of polychaete worms attadho the cover. Despite
the presence ofhese specie the pool, itwas assertedby the marine biologists present
that the sedimentin the poolswould not have hosted much lifen the longterm, as it
seemedo be acutelydeprived of oxygen. This meahiat by the end ofthe trial the main
habitat offeredby the Urchin tile wasn the crevicesby the entry holes otthe pools €ee
Fig3.22 below).

While this was still more thathe habitat offeredby the flat concrete,the point of the
covered pool hadeen underminedby the sediment andthe Urchin design failedo

perform as intended
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Theclogging up othe pool would suggest thathe Urchin design isot well suited for a
shore where sediment is preserdnd would needto either incorporatea system for
flushing outthe sediment or be usedin areas withlow or no sediment such as manmade

environments or rocky shores witho or only a limited presenceof sand (however, it is

possible thain such areashe tile would just take longeto eventuallyfill up).

Fig 3.2 Snails and seaweaassembled by thentry hole to the
Urchin pool (2014)

Throughoutthe trial, the habitat valuewas measuredn terms ofanimalabundance by

counting animal organisntsvisiblein ten randomlyplaced quadrants (25cm25cm) on

each ofthe three treatments (A, B and C). These measuremesi® carriedout by me

and repeated on five different occasioasapproximatelyone month intervals. On each

visit, measurementsvere takenonce aghetide just leftthe testsite, and again at around

four hours later (forreasons | will discusshortly). These measuraents ignorel species

observed insideghe! NOKAyYy Qa O2@SNBR L2t 4 ARSyi(GAFTeAy3

only an endoscope camer#n addition, as mentioned abovéhe habitat offeredby the

11 Animals observed were mainly snails, with the exception of one Hermit crab. The snails were
identified to the family level and not the individual species level since some species require
removal from the surface for correct identification as I expert identification skills, which | did

not trust myself as having.
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covered pools was shalived seeing thaby the end ofthe trial the pools hadaltogether

lost their habitat valuedueto clogging.

Theresultsof these measurements asimmarisedn Tablel in the appendixpage 57).
They show a clearisein habitat valuein terms of animal abundance, dsoth the Urchin
andWavetiles agthe trial progressesalthoughwith a distinct advantagt® the Wavetile.
The Wavetile on average hosted around five times more individual animals than
Urchin tile and around thirty timemore thanthe flat concrete Onthe last count 146
snailswere countedn ten quadrants orthe Wavetile comparedo 27 onthe Urchin and

onlytwo onthe flat concrete gseeFig 3.3 below).

Animal abundance over time
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Fig 3.3 Animal abundance over tim&he graph shows the total number of animals
counted in ten 25cm x 25cm quadrants four hours after the tide had left the test are:i
treatments A, B and C (2014)

SPECIES DIVERSITYTAE END OF TRIAL

Species diversity @he end ofthe trial was measuredo the species legl by countingall
the species visible on both treatmemiand a comparable area othe flat concrete

surroundingthe test site. These countsvere carriedout with the help of two marine
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biologists from Plymouth University, Prof. Richard ThompsonRmd.aiise Firth who

joinedme and my supervisoDr. Justin Marshall, othe last day othe trial.

Onthe final day ofthe trial, the diversityof animal species was similar ¢imee Waveand
Urchin tiles and was triple that found orthe flat concrete (full ist availablein the
appendix, page69-171). Onthe Wavetile, six different species of snailgere found
while onthe Urchin tile there were three species of snails, two species of polychaete
worms (stuckio the cover, Hg 3.25 andone species of crabOnthe flat concrete only
two species of snailwere observedHowever, as mentionedbove it isnot clear ifthe
worm and crab speciewould have survived much longer ae Urchin tile due to
sediment collectingn the pool, which gavean advantageo the Wavetile alsoin terms

of species diversity dhe end of trial.In addition, onthe Wavetreatment, four species of

algaewere observed comparenb two species onhe Urchin tile andhe flat concrete.

Fig 3.24Polychaete worms stuck to the covertb® Urchin tile (2014)

Barnacles were absent from both desigiiis wasprobably due to the timing ofthe

deployment ofthe trials, whichwas atthe end ofthe barnacle settlement season.
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Fig 3.25Snails and seaweed in the grooves of thawd/tile (2014)

Whilewe were counting species and openitige covers othe Urchin tilesthe discussion
on sitewith Prof. Thompson anBbr. Firth was also very insightful. It revolved around how
very smallchangesin the morphology ofthe tile or in the species assembladed to
substantialchangesn the micro-ecosystem thatvascreated onthe tiles. Forexample,
the red algaeHildenbrandia pp. was clearly settling more onthe vertical walls ofthe
groovesin the Wavedesigncomparedto the slopes and bottomgeeFig 3.5 below). This

wasprobablydueto these being more shaded thahe angled walls ofhe grooves.

J— - 3 .

Fig 3.5 Close up of grooves the Wave tile showing denser assemblag
65 of red algae orthe vertical walls compared to the slopes (2014)



Also,the orientation ofthe walls had an influence athe algae growthwith north-facing
wallsbecomingmore heavilycolonised than soutffiacing ones. Another example thfe
effect of small changes the microclimatewas seeron one of the Wavetiles, which had
cracked during istallation and was losing water froeomeof the grooves. This tile had

significantlylessbiocolonisationn the dry grooves comparetb the water-holding ones.

Themicro-ecosystem alsshowed rapid changeswith the appearance of hew species:
in grooves where limpets had settledgmetimein the last month ofthe trial) algae levels
had droppedsubstantiallydespite the fact thathese limpetswere still juvenile(Fig 3.27

below). Also,the colour ofthe tile may have an influence driocolonisationwith lighter

coloured tiles staying cooler and evaporating less water ordhgs
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These observations highligid the close link between the ecology, morphology and
design of the tilesThediscussion was a useful remindafrthe fact that ecosystemare
complex and evechanging andhere aredecisive limitasto how muchwe can aspirgo
shape or control themOn the otherhand,it also emphasisethe factthat if we study
these ecosystemsttentively and understandthe factors influencing them, small
interventions couldlead to big changes. Evahanging systems pose a challerigea

discipline which seeks fixed and controllable outcomahough they also present
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opportunities fornew ways of designingrhich aremore in synchronisatiorwith natural

processes.

PERCEIVED HABITAT WAL

It was importantto look not only at the actual habitat value othe two tiles but also at
how their ecological functionwas perceivedby people interacting with them.The
perceived ecological function can give an insigtd lrow wellthe desighs communicate
their function, which wa®ne of the goal®f the design.Theperceived habitat valuevas
measuredby asking peoplén the questionnaire which ofhe treatments (UrchinWave
or flat concrete) they thoughtlid a better job in creating habitat for marine lifeNo prior
information aboutthe designswas givento the participants beforethey filled in the
questionnairg apartfrom the fact thatthey were designed to creatahabitat for marine

life.

Both designseened to be successfuin communicatingtheir ecological functionasall
the participants respondethat they believethat either the Waveor Urchin did a better
job at creatinga habitat for marine lifein comparisorto the flat concrete.Therewas a
slightadvantgeto the Wavedesignin communicatingts habitat value. From readine
commentsin the questionnaires, it seenthat this advantage wagueto the factthat the
habitat createdby the Wavetile was visiblewhile in the Urchin tile itwas hidden Most
of the participantswho believedthat Urchin did a better job at creating habitaeened
to have knowrthat there wasa hiddenrock pool in the tile (many referredo it in their
feedback forms)while most participantsvho respondedthat Wavehad ahigher habitat
valueseened not to have known abouthe hidden habitat offeredoy the Urchin tile {n

their explanations ranyparticipants stated they coulseemore snails orthe Wavetile).

Communicatinghe ecological function othe design extends furthethe notion of a
shared structure and may hetpiseawarenesf the influence of manmade structures
on other speciesas well asthe possibility of designing thesto meet the needs of
nonhuman species. Raising awareness damhonstratingthat multispecies structures
can be created with little orno compromiseto humanuseis an important aspect of
facilitating a shift towards morbio-diversehuman habitats as ivould helpto generate
acceptancef such structuresldeally, the perceived ecological funicin would matchthe
actual one, but there is a casdo be madealso for an intrinsic valu® the perceived
ecological functionn a project where education isne of the goalsIn the case othe

Hannafore testsall the participants without exception stad on their forms that they
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believedthere is an importancen creating habitat for marine life on structures likee

outfall pipe, giving additional importande the perceived notion of this habitat.

SNAIL ABUNDANCE ABHIRETREATS

On my site visitd aimedto arrive at the beachshortly after hightide, to withessthe tide
leavingthe structure ofthe outfall pipe. Thisllowedme to observethe test site before
people arrivedand witnesghe changes that occued as peoplestarted interactingwith

it. Onelocal phenomenorcaught my attentionin particular: On my first visits (before
installingthe tiles) | noticed that athe tide retreats, the outfall pipe isregularlyleft with
many snails orits surfaca most of which disappear a few hours latsthe pipe dries
out. Duringthe test period | was interestedn learning more about this phenomenopas
well asseeing if and how ivould changewith the test tiles.For thisreason,| performed
the ecological survey®nce aghe tide left the test site, and once agaifour hours later,
to see how the data changel over time and how they compard acrossthe three

treatment sites

The graph belowHg 3.28)showsthe averageabundanceof snails aghe tide retreats
throughout the test periodlt relatesto the average number of snails from five different
site visits countedn ten quadrants once asthe tide left the site, and once again after

four hours

Snail abundance as tide retreats
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Fig 3.8 Average abundancef snaik asthe tide retreats on
Urchin (A), Wave (B) and flat concrete (Z)14)
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Thedata showed aubstantialdeclinein snails ovetime on the flat concrete (C) while it
stayad more or less constant othhe Wave (B) and Urchin (A) tile3.hereasonfor this
phenomenonis partly to do with the behaviour of snails, whiclkiere observednoving off
the pipe as it got warmer andryer, especiallyon hotdays However the disappearane
of the snails fromthe flat concrete alschasto do with human behaviourOn several
occasiongl witnessed people removing snails tfé pipe withtheir feet as they walked.
Amongstthe peoplesodoing werethe local life guardvho statedthat he doesso often,
as well adocal members ofhe LMCG. When asked about this behaviour | got tagin
replies: Somewere removingthe &y A f & 2dzi 2F O2y Gdprdfle F 2 NJ
would not trip overthe snails). Others didoout of concern fothe safetyof the snails $o
the snailswould not be crushedby people). It is importanto note that all the peoplel
observed doinghis, did so with caution,apparentlymaking an effortnot to harm the

snails.

Tosomeextent, both designs reducetie intensity and needfor this phenomenor(see
Fg 3.28 below)TheUrchin tile, for unclear reasonaas lefton average with mucfewer
snails on it tharthe two other treatmentsites asthe tide retreated, but held a similar
numbers of snailour hours afterthe tide had left. Theredid not seemto be much
movement of snails omthe Urchin tile afterthe tide had left, andthe snailstended to

concentratein small areas neahe entrance holego the pool.

The Wavetile was more interestingn this respect. It startd off with high numbers of
snails, similato the flat concrete, andnaintainedthese numberver time Unlikethe
Urchin tile,there was stilla movement of snails orthe Wavetile after the tide had
retreated, however, this movement seemaul stay within the boundaries othe tile and
was generally directefrom the centre towardsthe grooves. Snails seeking refuge and
water had a much shorter distante travel onthe Wavetile than they didin getting off

the flat concrete.

Occasionally witnessed peple assisting snaiis their movement fromthe centre into
the side grooves onthe Wavetilet by gently kicking themto the side or lifting and
relocatingthem. Although a small gesture, | found it interestirag it highlightedsome
unforeseengualitiesin the design.The firstisthe ability of the Wave tile to communicate
its function.In most casegthesewere people with whom | haahot discussedhe project
previously suggesting theintuitively understoodthe purpose ofthe centre asawalking

areaandthe grooves as habitat for snailsTheability ofthe designto communicateits
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function, in this case, had consequences that went beyond comprehensiomgciting
action. It enabled angossiblyencouragedhe act ofrelocatingthe snailsto safety The
soft approach hadimaginedfor separatingthe walkable area frm the habitat area on
the pipewas infusedvith anewmeaning with this act afelocatingthe snails.Thefluidity
of the system meant that people could make small adjustmeatf, seting it back on
course when a transgression occurredore importantly, this act of settingthe system
back oncoursewas not just in favour ofthe humanuse of the pipe butvas mutually
beneficial. The second point | found interesting was tki@is act of crossspecies
interaction, which encompasses a certailegree of empathy tavards the snails,
highlighted forme two possible manifestations ofiultispeciesstructures.Inthe first, the
human and ecological functions exiside by side with little or no exchange and
interaction.Inthe secondthey blend into each othein awaywhich couldoe supporting
or limiting but neverthelessaffords interaction and exchange. Both these notions found
resonancein the contextual and theoretical development of mgsearch and wilbe

returnedto in more detailin the following chapters.

Theabundanceof snails asthe tide retreats is an example of an ecological phenomenon
(the disappearance ofnails overtime) which canonly be fully understood in its
socioculturdcontext (observed through ethnographic method®isis an example ahe
importance ancheedfor research methods capable of studyitig complexities ofco-
sociatechnical interactionss well aghe appropriate design tools for addressing such

interrelations.

ALGAE CONTROL

Oneof the aimsof the designs waso control algae levels and slipperinesstbe outfall
pipe. In the case otthe Urchin designthis was planned for by the provision of an
ecological niche suitable for barnaclémfortunately, assessinthe potential and validity
of this approactwould have required a much longer test periaas itwould involvethe
establishment ohdult barnacles whictvould be able tawvithstandsome degree obeing
walkedon. Onthe Wavetile, algae controlvasplannedbythe promotion oflimpetswhich
would grazeon the algae.In this casealso,the test period wastoo short to arrive at
definitive conclusions abouthe intended function ofthe tile, although some initial
evidence suggests a potentialr algae reductiorin the presence ofimpets onthe tiles.
Limpets arrived otthe Wavetile sometimein the lastfour weeks ofthe trial. Onthe final

day ofthe trial, three small limpetsvere foundin the grooves othe Wavetile. All three
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were surroundedby grazing halosi.e. an area witlvisibly less algae surroundintpe
limpet, comparedo the restof the groove andhe adjacent groove¢seeFig 3.7 above.
These grazing halos arountthe three limpets would suggest a potentiafor more
significant alghreductionsin the presenceof larger and more numerous limpets.
However there are a few important thinggo note in considering this potentialt. While
the design encouragethe presence ofimpets that can reduce algae, it also encourages
the additional colonisation of algaén fact this isone of the reason it attracts limpet
the first place. 2. Thegrazing halos ahe small limpets dichot extendto the centre of
the tile, suggesting they didot grazethere. This coulde dueto the sizeof the limpets,
which were still smallas well aghe fact thatthe centre hadvirtually no algae coverage
at the end ofthe trial (seeFig 329 below. Sincehe limpets wherethere for only avery

shorttime, it is hardto say whatwould have happenedh the courseof a longer period.
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Fig 3.29The Wave tiles by the end of the trial. While the
grooves were heavily colonised, the walkable center remain
free of biocolonisatior{2014)



Onelesson learntfrom the attempt to reducethe algae levels othe tiles relatesto the
designingof dynamic systems. Algae colonisation tre Wave tile, much likethe
biocolonisatiornin general, was concentrated the groovesand therefore dichot, during
the test period, pose a limiio the humanuseof the structure as a walkwaydowever it
is possiblgo imagine howwithout control, the algaemight have spread furtheto the
walkable areadOn the otherthand,evidenceof possible algacontrol came witharrivalof
the first limpet. Sincethe tile is part of a dynamic ecosystem, algae reduction shbald
thought of in terms of ecological balance rather than complete reduction. A complete
reductionwould compromisethe ecological function athe tile as itwould affectthe food
source ofthe limpets and other grazing snailk contrast, over-colonisation of algae
might compromisethe use of the structure as a walkway the algaetook over areas
intended for walking Maintainingthe right balancemight, in some casesequiresome
intervention, such aghe intentional introduction of limpetgo the tile. This coulde the
casein places where biological control of algaepi®ferred (instead of bleaching for
example)and the surface needgo be carefully maintained for humaruse (such as a
slipway for examplejTheexample ofthe slipway is mentionedhere sincethe Wavetile
has raisedomeinterest from people looking faan ecofriendlier way of reducing algae
on slpways andmnight be more thoroughlyexamined for this purposin the future (see
G2NED2yaA RSN GA2YyacE

PERCEIVED SAFETY E DESIGNS

In addition tobiological algae control, which dnbt produceaclear conclusiorthe safety
for humans on bothdesignswas addressedy geometrical featuressuch asthe
roughnesf the surface.Theoverall perceived safety dhe designswasmeasuredby
asking peoplevho walked onall three treatmentformsto state which ofthe three felt
the safestto walk on.Thesurface which scored highest on safety wasUrchin tile with
52% of participants statintipat this design felthe safestto walk on, followedoy 40% for

the Wavedesign and 8% fahe flat concrete.

HOW PLEASANT THESURFACEOWALKON?

Similarresultswere obtainedto the question of which treatmenform feels the most
pleasantto walk on with 52% of participants statintpat Urchin waghe most pleasant

to walk on followedby 32% folWaveand 16% fothe flat concrete.
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OVERALL PREFERREDGNES

Despitethe advantageto the Urchin tilein perceived safety red pleasantness of walking
upon, the overall preferred design wathe Wavetile. About 64% oparticipants chose
Waveasthe overall preferred design followelly circa 32% for Urchjrwhile only about
5% preferredthe flat concrete. These figuresas well asthe comments made by
participants suggest thatthe perceived habitat valueas well aghe aesthetics ofthe
Wavedesign had a strong effecin making thisthe overall preferred desigin spite of
Urchin feeling safer and more pleasaatwalk on. Participd 0 Q& 02 YYSy (i a
that the Wave designwas generally perceiveds more natural looking and therefore

integratedbetter into the local landscape.

OTHER CONSIDERATIONS

Thesampe tiles on Hannaforéeachappearedto raisecuriosity and interest and on my
site visits Iwould often be asked aboutheir purpose andhe scope of my researcfihe
idea of integratinchabitat for marine life ontahe outfall pipe seemedo resonate wih
values that both locals and tourists identified with. Childweare particularly attractedo
them and often stoppedbo play withthe snailsin the Wavegrooves or tryto lift the cover
off the Urchin tile.Ona few occasionghe design facilitatedsomeinteraction between
people and marine animalespeciallychildren but alsoin the previouslymentioned act

of shifting snails fronthe centre ofthe Wavetile to the grooves.

Thedesign also raisesbmeinterestin the scientific community andwas cantactedby a
few researchers interestedn learning more abouthe project andthe results | was
getting.Particularly the useof limpetsto control algae seemetb be a topic peoplevere
interested in, a topic upon which, unfortunately, | could not give much information
because othe relativelyshort duration of my tri& For thisreason,it was decidedvhen
we removedthe tiles from the site at Hannafore they would be relocatedto a site in
Plymouth where they could stay longer abé monitored by marine biologistsfrom

Plymouth Universityo viewtheir functionduringa longer term.

3.4.10CONCLUSIONS

Thedesigns fothe Urchin andNVavetiles tested orthe outfall pipearethe first iterations

of design concepts which coube further developed based othe insights gainedluring
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the trial. Therearea few changes tharerequiredin any redesigrof the tiles, the first of
whichwould be solvinghe issue othe Urchin pooffilling upwith sediment.In addition,
it would be beneficialto designthe surfacetexture ofthe walkable area on both tiles
suchawaythat would offer gripbut still drain water. This coulde donevia small grooves
leading down and away fromie centre, intothe larger habitat grooves the Wavetile
orinto the concealed podh the case othe Urchin. Havinghe walkable areas drain water
would further reducethe chance of algae building up areas intended for human

walkers (althouglthis did not occur duringhe test period)

Whilethere were interesting localisethsights energing fromthe assessment dhe two

designs onsite at Hannafore,the main motivation for embarking on this design

exploration wado reflect more generallyon the process of design involving nonhuman

species.In this regardthe process has helpetb highlight different aspects of such a

design activity including the need to addressthe speciesgap in designing forwild

animals along with experimentation with method®r so doingin the research, design

and analysis phases. It highlightée needto RS @St 2 L) & & 2 TolsépardtingLINR | OK S a
the space between human and ecological usas,well aghe needto address these

different usesin an integratedway and investigatethe potential of finding synergies

between them. These broader insights frahe design process wibe returnedto and

further developedn the chaper about Multispecies Design.

74



4. WILD ANIMALS AND
ANTHROPOGENIC SYSSEM

This chapteseekdo put the case study projects into a wider esoiccultural context. It

is a rather log answer to the questiowhy would we want to promote biodiversity on
structures like the outfall pipe in the first placdf doingso, it also provides a theoretical
backgroundor the emergence dflultispecies Design as a practice. The case study project
isexamined as part ahe wider challenges it addresses, i.e. biodiversity erosiontand
alienation of humankind from natureand a view of thes@nterconnectedchallenges is
proposed. Thehapter tracks shiftsvithin both the humanities andhe natural sciences
that call for a better inclusion of wild animals within hurmdeminated habitats and

offers ways of thinking about and facilitating this transition in a design context.
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4.1. BIODIVERSITY EROSMKNDALIENATIORFHUMANKIND FROM

NATURE

Most ofthe people | spokéo aboutthe project at Hannaforgas well aghe peoplewho
filled in a feedback form, statethat they believed it is importanto integrate habitat for
marine life onto structures likéhe outfall pipe. Amongsthe reasons people statethat
they believed this was importanthe most commoronewas a concern fathe wellbeing
and safety of marine specietogether with a concern fothe health of the wider

ecosystemMany alsoraisedthe notion of mitigating and compensating for damage

c
O)

the ecosystem createtly humans.Oneparticipantwrote, ¥ 2 NJ SEI YLIX SY &1 F 6 A G|
canonly be good! Especiallys habitat isSnRS Of A y S dawoteY y & ia BiKany |

madestructures should aim at being as harmless as they cathéecologicalsystem,

(0h))

that meansto not disturbitsbalance and/oe¥ T SOG A G a4 YdzOK | & L}2&aairof

Digging deeper intthe feedback reveals another possibieasonthat people likedthe
idea ofmarine life colonisinghe outfall pipe: Participants explaining why thpseferred
the Wavedesign ovethe Urchinoneoften statedthat they favoured it becauskere, the
colonising speciesere morevisibleand somehow more accessiblene notion ofeeling
closerto an element of nature on an artificial structure (even ifstistructure is itself
immersedin nature seemedto hold significanceto people. A we shall see bringing
nature closetto peopleQ &  ady @eSaimultiple positivbenefitsin built environments,
linked to a deeplyengrained impulsé¢o interact with other species, whickVilson (1984)

termed éBiophilic.

These two concerndpr the erosion ofbiodiversity and natural habitat antbr the

disappearance of I (G dzZNB ¥ NP Y areb8@rhilig $nora widedp@&hzsociety.

They havebeen aptly capturedinthe 2 LISY Ay 3 f Ay Sa Rad®uctidu Y al NNA a
Garden(2011, p. 1)

We have losta lot of naturein the past three hundred yeatsin both serses of

the word lost. We have lost naturen the sensethat much of nature haveen

destroyed Butwe have also lost naturen anothersense We have misplaced it.

We have hidden naire from ourselves
This sectiorexploresd A 2 RA GSNEA G SNRaA2y | yR KdzYFyl{AyRQa |
different ponts of view.lIt looksat them from an ecological point of view, seekiingy
understand the extent and consequences dbss of biodiversity onthe ¢ 2 NI RQa

ecosystemsilt looks at their effects on the physical and mental webleingof humars. In
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addition, itbriefly exploresthem from a moral and philosophical point of viethisisto
try to understandthe motivations behindthe growing call for the inclusion ofmore

biodiversity within humardominated environments.

4.1.1. THE BOUNDARIES OF GURNET

In2009, agroup of 28 scientists working withe Stockholm Resilience Centre introduced
the concept ofplanetary boundariegFig4.1 below) (Rockstrém et al., 2009y heseare a
set of thresholds fonine key environmental processes, within whtble scientists expect
humanity can continuéo develop and operatsafely Transgressingne or more of these
boundaries would trigger nonlinear environmental change withirthe system
compromisingits ability to support human life orthe planet (ibid).For threeof these
systemsthe scientists suggeghat the threshold hasbeen crossedfor two othersthe

thresholds havenot been definedyet).

Fig 4.1Planetary boundaries as defined by the
Stockholm Resilience Cen{{2009)
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Theseare climate change, nitrogen cycle and biodiversity losd. @the three, the loss
in global biodiversity ishe boundary mosextensivelyexceeded. Biodiversity is defined
asthe totality of genes species, and ecosystems ajigmenregion. This definition includes
diversity atall levels, from genetic diversityithin speciedo the diversity of ecosystems
in a landscap€Chapin et al., 200@houghthe term is also often usetb refer to species

diversity alone.

Humans havextensivelytransformedthe global environment, leadgto the sixth major
extinction evenin the history of life on earth (ibid)lransforming land for agriculture and
development; changinghe global biogeochemical cycle; land, water and air pollution;
and enhancingthe mobility of other species arounthe planet, haveall contributed to
lossin global biodiversity Currently about25% of speciesn well-studied taxonomic
groupsare under threat of extinctionfRockstrém et al., 2009yith the prediction rising
to ashighas 95% los® species diversity oncde system reaches dynamic equilibriym
if currenttrendsin landuseremain constan{Rosenzweig, 2008, 140) Thecurrentrate
of extinction ishigherthan 100 E/MSY (extinctionzer million speciegper year), more
than 100 times greater thatihe background extinction rateyhich isthe rate of extinction
that occursin nature asnew speciescometo life and others disappean the process of

evolution(Rockstrom et al., 2009)

Thescientists athe Stockholm Resilience Centre have included biodiversity as a system

vital for sustaining human life otie planet, becaug of its important role in providing

ecosystem services and maintainitige resilience and capability ofhe planet to

withstand pressure and regulate itself (ibid). Ecosystem senacedefined asthe

GLINB OS&aasSa | yR O2y RA G Agugpért henfan attivity dedbubtainrS O2 48 & (1 S Y2
huyl 'y £ A ¥S &t alo2080). Edbsystem services include, for examplee

regeneration of fertile soils, natural pest control, climate regulation, absorption of

pollutants,fresh water flows etc. (ibidBiodiversiy is therefore vital alsto the resilience

of other planetary boundaries such as global freshwater supply, climate change and

chemical pollutionthat are all affectedby loss of biodiversity.

CONSERVATIOBIOLOGY

Recognition othe impending biodiversy crisis dates bacto the early seventies and

attemptsto minimizethe crisis havdeenstudiedmainlywithin the field of conservation

78



biology. Conservation biology is unique witkine natural sciences thatit doesnot aim
to portray itself as valerneutral but clearlyaimsto promote the values and ethics of
conservation and nature protectiofTsovel, 2015)itis an applied extension biological
and ecological studies with clear aims of protecting species, habitats asgstemsIn
1995 Gary K. Meffe and Stephen Viederman called upon conservation scientsift
towards policyoriented science. These wethe early daysin the field of conservation
biology andhe two scientists feared that good science alomeuld not havethe desired
effect on the impending biodiversity crisisThe two wroteY Alléthe theories, all the
ecological and genetic models, aallithe data amassed will have little effectiie do not
influence policy and human behaviour towarthe protectiz y 2 F o0 A 2f 2 3A Ol f R
(Meffe and Viederman, 1995)

Conservation scientists have hsoimesuccessn orientingtheir field towards influencing
policybut less succesis having a wider influence on humdrehaviour. As Miller notes
GgSyite @SINBR FFGSNI aSTFFS yR +ASheadey yQa LI L
the importance, wonder and relevance of biodiverdiiythe generalpublic, preachingto
the choir rather than reachingthe dzy’ O 2 y @ §WillEr SARE@5) To some extent,
conservation efforts have remained separdtifom the public intentionally.Sincethe
early daysof the field, the prevailing approactio conservation biology has been thiat
order to protect nature we hawe to keep people outThis approach haked to the
dominant strategy for protecting biodiversjtgeing what Rosenzwe{iRosenzweig, 2003,
pp. 143144) terms Reservation Ecology.e. the confinement ofnature within closed
areasprotected from human activityMore recently, there is also growing attentiomo
restoring degraded habitat®o some resemblance otheir original state (Holt 2004).
Together, these sategies of reservation and restoratiartimately led to sets of parks

and nature reserves scatterad landscapes dominatelly human activity (ibid).

HGHTING FOR CRUMBS

Criticism of these strategieas insufficienin dealing withthe extent ofthe problem of

biodiversity erosionhave comdrom different perspectivesOnecriticism, coming from

within the field of conservation biology, is linked one2 ¥ SO2f 238 Qa Yz2al
empirical principlesthe speciesarearelationship Thespeciesarea reldionship describes

the correlation betweerthe sizeof an area andhe number of species it can sustaim

the longterm. Thecorrelation between these two parameters allows scientisetpredict
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the number of species that can survive a givenarea oncedynamic equilibrium is

reached.In his 2003 book, Rosenzweig ugbe speciesarea relationshifgo predictthe

percentage of global biodiversity that cése protected within existing nature reserves.

| Ada O2yOf dzaAazya f St @Shesumdfthé scasvRIBheg F BINRQAJI A YA A Y
reserves amountso only 5 percent of her original land arethe species pool itself will

dwindle over a long periodAndit will keep on dwindling until, at 5 percent ib$ pristine

diversity, it is small enoudio be selfa dza ( | (Rosdngn@ig 2003: 146).

w2aSyTl 6SA30Qa NSRaStludednktheinatial dmytkldiode&iculate future
biodiversity once dynamic equilibrium is reachedther than measung current
biodiversity loss through observed extinctidgrends (whichare a fraction of actual
extinctions). Other research uses different modefor studying biodiversity loss,
producing differem but equally alarming figures.The international Convention on
Biological Diversity (CBD) ugbe declinein popuations ofwild species as a proxy for
extinction risksln their 2010Global Biodiversity OutlooktBey state for example thahe
populationof wild vertebrate species declindoly 31%globallybetween 1970 and 2006
and that specief all the groups stuliedare on average being driven closerextinction

(Secretariat of the Convention on Biological Diversity and Hi28dQ)

Other studies predicting biodiversity loss exist, sucRiasmand Raven (200@yho talk
about 40% biodiversity losa tropical forest areas designated as biodiversity hotspots.
However,many scientistsacknowledgethe limitations oftheir predictions which often

do nottake into account other factors influencing biodiversity sucthasmpact of global
warming andthe introduction of alien species (ibid). Global warming, for example,
exposes additional riitations on reservation strategies, aseserves confinedto
manmade borders have a limited capacity for changing along thighr surrounding
climate. Scientists have found that during periods of climate change, ecosystems shift
their location in response(Rosenzweig, 2003. 145) Natural reserves confinedy
manmadebordersdo not have this privilegeln effect, reservesvould haveto be moved

on average 110 meters a year joststay withintheir original climatgStarzomski citeth

Green, 2013)

Predicting biodiversity loss ot easy andthe figures presentedy Rosenzweighould
be viewed less as foreseeing future extinctions, and masa way of shedding light on
where our current conservationefforts lie and what this can achievie terms of actual

species conservationn K A & ¢ We\Rist Aband@on any expectation that resentss
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themselveswhether pristine or restored, wildo much more than collect crumbsh@&y

arethe 5 percentWe needto work onthe 95 percente (Rosenzweig 2003: 152).

Finally reservation and restoration strategiesre also problematicin the type of
relationships they form between humans and other speciesF#scis (2011)notes:

awhile reservation and restoration mdye useful conservation strategies, they habe
disadvantage of increasirige contrast betweergreen spacendthe built environmen® €

In other words, reservatioecology, while remaining an imgant tool for dealing with

the erosionof biodiversity, may havendirectly contributedto the process of mg { A Y RQ &

alienation from nature.

4.1.2. LOSTNATURE

The disappearance afature fromthe everyday lives of people has diverse effects on
human societyas well ashuman psychology and wellbeinghisis drivenby rapid
urbanisation andhe fact that for most peple there is objectivelylessnature in their
surroundingdo interact with.However it is alsodueto changesn lifestyles Reople, and
notably children, spend leséime outdoors than they didn the past (Dickinson, 2013;
Low, 2010) Amongstthe drivers behind these changesouv (2010) names: parental
protectionism, medidnduced anxiety and phobiass well aswell-intentioned Qut

usuallyunnecessaryenvironmental regulations.

Aswe haveseen part ofthe reasonfor the separation ofhature from people is a wisio

protect naturalecosystems from human activitjdowever, this mayalso have had a
negative effect on nature conservation Separation from natureaffects LJS 2 LJ S Qa
motivationto protect it by leadingto what hasbeen termedthe extinction oexperience

(Pyle, 2002)The extinction okexperience referso a declinein everyday interactionsn

LIS 2 LX S Q& thd natd@& &orlds Ryleykho coinedthe term, sressesthe negative

effect loss of afamiliar speciescan have orour experience of naturedlothose whose

access suffergyit, local extinction has mudhesameNB a dzf ¢ | a 3JIfRyel f S NI RA
2002,p. 261) Pyle believes thahe motivation to protect nature comesdfirst of all, from

an intimate connection with natural ecosystems and other speaigtgust from cognitive
understanding of scientific facts dhe matter. Other studies confirm that emotional
affinity toward nature, ceated through past and present experiencés natural

environments, increases nature protective behavifiKalset al., 1999)In other words,
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humankinds alienation from nature has an influence ¢ime erosion of biodiversty
0 KNR dzZa3 K LIS 2 LJ S Q ¥ pratgeiinbtiire/aadaf@ctsderisicnrgakitghhery

it comes topolicy and action.

Experiencesn nature are particularlyimportant during childhood as they becontlee

baseline against which environmental degradatis measured laten life (Miller 2005).

tef SQa GKS2NEB A& LI NXhilddature lrelatipdsipS WhicR hasieO 2 dzNA S
[ 2d20Qa

become populaiin recent years gspeciallyfollowing the publication ofw A O K I NR
popular bookLast Childn the Woodsin 2005. In the book, Louvintroducesthe term
Nature Deficit DisordefNDD) as avay of describingthe negative effectd¢hat reduced
experience of nature has dhe emotional, sjritual and social developmemf children
These #ects, Louvbelieves,include behavioural and learning problems, stress, obesity
and dulled senses. Louv quotes scientific studeraonstratinghow our mental, physical
and spiritual health depend upon a contact with natutdienation from nature lead®

the estrangement and feaof wild speciespropelledby education systems, social norms

andthe media, making widethe rift between humans and natural systems.

Atthe sametime, there is a growing body of evidence showing how even small increases

in exposureto nature havepostive benefitson human physical and mental wellbeirlg.

a Dutch study involving over ten thousand participants, reseascbencluded thaa 10%
increasein green spacen a living environment lead® a decreasen health symptoms
comparable witha decreasein ageby 5 years(De Vries et al., 2003Another studyhas
shown that exposureto views of nature provides restoration from stress and mental
fatigue as well asmproved feelings of local safety and decreasggression and crime
rates (Groenewegeret al., 2006) Green areasead to more physical activitypy local
residents(Schantzcited in Beatley, 2010Which in turn benefits health and wilbeing.
Other studies showhe benefits on human healtin coastal areagWheeler et al., 2012)
Here againthe researchershypothesisethat this isdue to increased opportunities for

stress reduction and increasgthysical activity.

BIOPHILIA

While most studies focus dhe health benefits associated with natune general terms
of accesgo green andblue areas (without addressing how different elements of these

natural areas contributéo increased healtlt) somealso focusmore specificallyn the

82

0 ?



benefits to human health and wellbeing fronmteraction with other animal species.

Researchers havehown how interaction with animals can reduce stress and anxiety
(Friedmann 1995; Wilson, 19919nd thatthe presence oan animal has calming effects

which can changéhe way people perceive acgial situation and how they regard other

humans presentd h Q1 | A NB\Ehoughsmost of these studies have focused on

companion animals, they haveen usedo supportWilson's (1984Biophilia hypothesis

that humans have #&iologicallyrooted need for connection with other species faur

physical and mental wellbeirig D dzf f 2 Y S T e, 201071 WiBonh199{L}inchthal this
needextendsto wild speciesaswefl h QI  ANBX HnamnT 2Af&az2ys mdpyno

To support his hypothesis Wilson relies ¢ime long historyof our species asunter-
gatherers and farmers livinign close connection witlthe natural environmentwhich
must have shapedur cognitive ancemotional apparatugWilson, 1984)His thesis is that
during human evolutionour ancestorswere rewarded (in evolutionary terms) for
learningto reactto various natural stimulby approaching or avoiding therfGullone,
2000; Kellert and Wilson, 1995Different attempts havebeen madeto supportthe
biophilia hypothesiempirically including studies that show thatur natural phobiasare
more deeply engrainedin our sociobiology than fear of (far more dangerous) modern

threats like handguns for exampl&ullone 2000)

Even without definitive scientific evidence fibve biophilia hypothesismany writers and

nature-lovers speak abotthe awe and wonder addetb LIS 2 L SQ&a f A @Sa KN dz
with nature andwild animal specie¢Beatley, 2010;Louv, 2010; Monbiot, 2013; Wolch,

1996 to name a few)n the words of one of the most influential environmentalists of our

times, Rachel Carson:

Thosewho dwell, as scientists or laymen, amotig beauties and mysteries of
the earth are never alone or weary of life. Whatevéhne vexations or concerns of
their personal livestheir thoughts carfind paths thatleadto inner contentment
andto renewed excitementn living. Thosavho contemplatethe beauty ofthe
earthfind reserves of strengtthat will endure as long as life lagSarson, 1998,
p. 100)

Thepositive effects oéxperiencingnature, as well ashe negative effects associated with
detachment fromthe natural world have beerthe scope ofigrowing number of studies
in the last two decades. These studiase a major driving force behind calis redesign

human environmentdo support more biodiversity and more crespecies interactions

and connectiongseefor example Beatley, 2010Volch, 1996)
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4.1.3. THE ANIMAL TURN

In recent yearsthe separation between dificial and natural habitats, between culture
and nature, and between human and animahre being increasinglyexamined from
sociocultural, moral and philosophical perspectivisin the past, the sciences have
primarily been relieduponto & & LJS | i forshdhumahs (Hinchliffe et al., 2005}he
turn towards animalé the humanities represents a shift this, withnewinterest coming
from multiple fields that, untirecently, were concernednainly with humans andheir
activities (Ritvo, 2007)The shift comes out ofa recognition ofthe limits of relying on
science ashe solesource of knowledge concerning animalgsticularlywhen it comes
to morallyrelevant knowledgé€Tsovel, 2006)as well agn appreciation omultiple ways
in which animals affect andre affectedby human societyKirksey and Helmreich, 2010;

Tester, 2014)

A major impetus behind this shift isthe undoing of human/animal separationsn

contemporary philosophical thought, pioneereg thinkers such as Bruno Latour, Donna

Haraway, Jacqued3errida Timothy Morton and others. Sindke time of Aristotle, and

for most ofthe western philosophical tradition, animals halween regarded amindless

creatures, createdolelyfor humanuse (Calarco, 2015. 8) René5 Sa O NIiISaQ ©@ASg 27
animals as automata, capable of reactiagexternal stimulibut essentiallylackingthe

ability to be awareof these reactiongCalarco, 2015. 9), aswellad YY I ydzSt YI yiQa
resolution that animals lack autonomy and moral aganosndered themontologically

distinct from humansn their view, removingheir treatment from moral consideration

(ibid). Even todaythe view that humansareontologicallydistinct fromall other creatures

and that ethical considerations appbnly to humans is deeplyingrained into modern

society and cabe foundin cultural, legislative and industrial systeias well asn design

and planning practices othe built environment. Howeverthe radical and systematic

breakdown of these distinctions is also a defining characteristicuotimes (Calarco,

2015,p. 6).

Perhapsthe most notable chaéngeto K dzY' I Yk F YAYFf &SLI NI GA2ya &dl NI
theory of evolution(Cdarco, 2015; Morton, 2013which places humans on a continuum

with other animals, making definitive ontological distinctions meaninglessM@son
(2013)eloquentlyLddzii & A GY a&a! &aAy3t S fakmoShadfi@Mc A d  asSid 2
| ammadeof lungs, for instance, whicreS @2 t SR agAY o0fF RRSNA 2F FAaK

suggests that differences between species (including humened)etter understood as
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differences of degree rather than of kin(Calarco, 2015p. 12) Other ways of
distinguishing humans from animalee also failingasoneafter the other, traits believed
to be possessedsolely by humans such as toalse seltawareness, complex social
structures and emmunication as well aggrieving and altruismare being observedn

animals(Griffin, 2013)

Also challenginthe notion of humanrexceptionalismare studies showing how similave
actuallyareto other animals not just geneticdly but alsoin our neural mechanisms and
brain functionality (ibid),as well asstudies stressing our edependency on other life
forms living in and around our bodi€Sudies lavedemonstrated for examplehow our
micro-biomes affect our physical heal as well asour mental health, moods and
behaviour (Foster andMcVey Neufeld 2013) These scientific discoveries fuel a
philosophical reexamination of what it mean® be human as well aur relationship

with other speciegKirksey and Helmreich, 2010)

One of the political consequences of the animal turn, reflectethin field of critical

animal studies, is a rexamination of ethical quegtns in relation to animal§Calarco,

2015,p.20 hFGSYy odzAf RAY3I 2y FTNRY 5FNBAYyQa ¢2NJ] =
similarities between animals and humatiat they deemethicallyrelevant,such as the

ability to feel pleasure and paifsee for example Singer, 2001, pgl7). Work in this

field has fuelled a widespread movement of animal rights and animal tibaractivism

which has had considerable successes in influencing policy and regita¢iorationally

(forSEF YLX S (KS 9 dzN&addh ghimal afing o cosmatiEropean

Commission, 2015pas well agpromoting a more common viewf animals as sentient

beings.

Theanimal turnalsoseesthe emergence ohew ways of studying and articulatirtge

meeting points between animals and humaf@ne example isthe emerging field of
MultispeciesEthnogaphy,s K A Cefitres2 y K2 ¢ | Ydz GAGdzZRS 2F 2NA!I
shape andare shapedby political,economi@ I YR Odzf G dzN> f F2NOS&¢ 6 YA
2010). Multispecies ethnography represents a sinithe way animalsare consideredn

social and atmropological studies. Rather than focusing on symbolic and reflective

concerns regarding animalthere is a focus on everyday material entanglements and

interactions between humans and animgéldaraway, 2007h ®S® 2y €4 fl VAAVWF T ag A (
(Kirksey and Helmreich, 201@udyinghey 2 6 A 2y 2F Gt AQAYy 3 GAGKE |y

forms. It can focus, for example, dhe relationships between companion species
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(Haraway, 20073uch aghe relationship between zoo keepers and zoo aninf@lsrulew
2011) andlab scientiss and lab animals, or focus on affection and love towards animals
as well agi dzy' f 2 @ S RRoanK\&MNBoéren, 201y onthe relationship between
human affection andhe chances of survivalf aspeciesn the AnthropocengMooallem,
2014;Rose and Van Dooren, 2011)

Tosumup, the animal turn representshe breaking down ofhe lines separating nature
from cultureand a study ofhe contact zones created along these broken lifiégksey
and Helmreich, 2010As Haraway puts ith lw& appreciatethe foolishness of human
exceptionalism, themve knowthat becomings always becoming within a contact zone

wherethe outcome,wherewhoisin the world, is atstaket (Haraway, 2007. 244)

4.1.4. SUMMARY

Thereis a growing recognition dhe needto view the problemsof biodiversity erosion
YR YFIY1AYRQA FEASYF{GA2Y FNRBY yoedeazMiEh I a
together (Miller 2005, Holt 2004). This comes as researchers from different fields realize
the mutual influences of these twghenomera and the insufficiency of existing
approaches of conservation scienicedealing withthe complexity ofthe problem. This
leadsto a callfor the broader inclusion of animais human habitats and human lives

well asexamining ethical consideratigrregarding anmnals in society. New ways of
understanding how animals shape aade shapedby human culture and societgre
emerging, transformingot justthe wayanimalsare studied in various disciplinebut also

how theyare considered and treateéh societyas a whée. All these shifts could hava
profound impact also othe wayanimalsare consideredn the design and planning ttfie

built environment aswe shallseein the following pages of this thesis.

86

Ay SNI



4.2. NEWPARADIGM& REDISCOVERED NATURE

4.2.1. CONSERVATION BRMBVHERE

Fromits early days the philosophical and practical bedrock tbfe nature conservation
movementwas largely basedn a certain notion of nature; nature understood as pristine
wilderness, untouched and unaffectdry humans. As discussed earlierjstmotion has
unintentionallycontributedto K dzY' Yy {1 A Y RQ& 3INR ¢ A Yy IHowdver,8y | G A 2y
has alsadone something elsgit has set avery narrow focus for conservation attempts

and inevitably rendered them fragildn a rapidly changing world tggeredby human

activity.

The idea of gristine nature, untouched and unaffectdy humans is crumblings such
places become harder and harderfind on earth. Anthropogenic changes, such as rising
Q02 levels affect the most remote places orthe globe, even when theseare not
physicallyfrequented by people. The notion of preservingr somehow restoringvild
patches of landio resemble an ancient natural baseline is creating much disillusion among
conservationistsas evidence is being compildémongrating the shortcoming ofsome

of the basic assumptions behind these strategiesfact, there are today entiranature
reserves thano longerexperiencetheir original climatic conditions(Starzomski citeih

Green, 2013)Does thismeanthey are no longer natural?

All around the world, natural systemsare changing. Theyre changing becaus¢he

natural world always has changed and ttaeg changing moreapidlybecause ohuman

impacton the planet(Hannah, 2015Witnessing anchourning these changes has fuelled

much ofthe apocalyptic rhetoric of environmental thought thfe second half othe 20th

century, F NB Y wl OK, Sifent $pkingEe2 ol McKibberf) FHeEnd of Nature

(1989) However, anew, optimistic and pragmatic environmentalism seerts be

appearing, emerging from the cracks of a shattered and disillusioned conservation

movement which has been formany yedrsw2 a Sy 1 4 SA3Qa ¢2NRasx aGFAIK
(2003 p. 143).Inits heartis a rediscovered sensitivity for seeing natimeinexpected

places:

Yes, nature icarefully managed national parks and vast boreal forest and
uninhabited arcticButnature is alsahe birdsin yourbackyardthe bees whizzing
down Fifth Avenue in Manhattarthe pines in rows in forest plantationshe
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blackberries and butterfly bushes that grow alongsitie urban river; the
Chinese treef-heaven or "ghetto palm" growing behind the corner stotiee
quail strutting througtthe farmer's field;the old field overgrown with weeds and
shrubs and snakes and burrowing mamm#is;jungle thick with plants labeled
"invasive" peststhe carefully designed landscape gardetiie green roof;the
highway medianthe five-hundredyearold orchard folded intathe heart of the
Amazon;the avocado tree that sprouté your compost pile.Nature is almost
everywhere .But everywhere it isthere is one thing that nature isnot: pristine.
(Marris 2011:2)
With this shiftin the understanding ofvhat nature is comenew strategies of protecting
it. Consideredtogether, these strategies represent a shift focus regarding nature
conservation, from a narrow focus looking just at pristine wilderniess focus on
conservation everywhereNew strategies are being developedto improve the
ecological value of different habitafseviouslyignored by conservation studies: from
novel ecosystemand agricultuml fields, through private lanénd abandoned and ex
industrial land all the way to the most intensivdy built environmentsin terrestrial and
marine landscape®ll these areas cabe improvedin ecological terms, andll of them
have a conservatiomalue (Rosenzweig 2003, Marris 2010 and Conniff 208 case
study project at Hannafordoeachis a smallexample of howthe most mundane of

structures, likehe outfall pipe canbe redesignedo have a better conservation value.

Like many restoration projectthesenewstrategiesaresstill based on &te broke it and
thereforewe Y dz& (i  &ppréachbul like previous attempts theglo not try to
revert these areado some historical, prehuman baselinebut rather try to look at
alternative possible futures. Thayeless concerned witlthe pureness othe emerging
natural systems and more wittheir function and resilienceln this sensethey canbe
regarded aslesign projects that sedk create somethingnewrather than recreate a past
ecosystem. Thesaew strategies challeng@ot only the notion of what is and iot
naturalbut also other basic coerstones of traditional conservation suchthe approach
towards invasive species the degree ofhuman interference acceptabli a natural
system.n a way, thesatrategies viewthe Anthropocene Zalasiewicet al., 20150t as

a failure of environmetalismbutl & | & & ( | BBy, g positivd addkforward
looking environmentalism came 6 dzZA £ 1 é¢ o6al NNAa SiG ItiedX HAMMO D
responsibilities thatomewith understandinghe true impact of human activity on other
species and denote senseof stewardship of nature and a dutg protect, restore and

redesigpBKk SNJ o O1 Ayil2 LIS2L) SQa fA@Saod
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REWILDING

Conservationistsare traditionally cautious aboutthe amount of human intervention
acceptablein maintaining or restoring a natural systeraspeciallywhen it comes to
introducingnew speciego an area where thegre currentlyabsent. Evidenct® how this
is changingn recent years cabe found in the popularitythat Rewildingis gaining gee

for exampleMonbiot, 2013;Scheper and Widstrand, 2014)

Rewilding is a strategy for restoritayge areas of wilderness througje introduction of
missing keystone speciassuallyfrom the top of the food chain(Souléand Noss 1998)
It builds onthe understanding that ecosystenase often shaped fronthe top down by
predators which influencéhe behaviour of other speciem the ecosystem, a process

called tropic cascadd#lonbiot, 2013 p. 9).

Rewilding projectsend to beless concerng with recreating a historical ecosystem and
more with setting natural processéa motion and lettingthe ecosystem shape itself
(Monbiot, 2013p. 8). Itis born out ofacriticism of traditional conseation projects which
tends to dfreeze living systemsin time¢ 0 A 0 A Rniade pogsile by &ends of
urbanisation and land abandonment which free up large areas of (s&elRewilding
Europe, 2010)Advocates ofewildingdo not stop at introducing missing specigsareas
where theyare currently missing;in casesvhere missing local species have since gone
extinct, proxy speciesre beingconsideredwhich could perform a similar ecologicale

asthe missing pecies(Monbiot, 2013 pp. 124;135)

Criticism of Rewilding comes from different angligem worries about interfering with
natural processesas well aghe fear of reintroducingpotentially dangerous specieis

proximityto human settlemen{Monbiot, 2013 p. 113)

ASSISTEMIGRATION

Another conservation strategy that involves moving species aroundissised
Migration (AM). Climate change creates enhanced migration among spedmsh
follow the climates they have adaptdd live in (Hannah, 2015:581).1n 2003 Parmesan
andYohestudied data from 1700 species and found that habitat ranges shifted oageer
6.1 km per decade towardshe poles. As species move aroyrttiey often come up

against barriers they cannot croSese maype manmade, such as cities and roads

89



natural barriers such asseasor rivers. Ithe speciesn question cannot crosthe barrier
themselves or adapto the new conditions their fate maybe dire. Mountain species
encounter similaproblems As theygraduallymove up hilltheir habitat gets smallerand

eventuallythey reachthe top of the mountain and camo longer migrae.

Assisted migration haseen conceive@s a strategy for helping speciessuch situations
overcomethe barrier by relocatingthem to areas wherehe climate suitstheir needs.
Thereis a vivid debatén the scientific community regarding AMnNd little consensus on
whether to adopt it as a policyHewitt et al., 2011)As Marris 2011, pp. 7778) and
Hewitt et al. (2011) both point ougt its core, the debate is valudased. Promoters of
the strategyare more concened about species extinctiomhile the opposition is more
concerned aboutthe integrity of the ecosystems and worry about creating invasive
speciesin the new locations.Nevertheless, iseemsthe change is already oits way;
experiments with AMare already beingperformedin different places aroundhe globe
(Marris, 2011pp. 78:85)and guidelinesre being developed for policycLachlaret al.,
2007).

INVASIVE SPECIES

The shiftin focusto newapproachesto conservatiorseesalso a shiftn attention towards

invasivespeciesasDel Tredici (2014omments:

Theconcept of ecological restoration, as developed averpast 20 years, rests
on the mistaken assumptiothat we can somehow bring back past ecosystems
by removing invasive species and replanting native species.oVhity simplistic
view of the world ignores two basic tenets of modern ecologyhat
environmental stability is an illusion, and that an unpredictable future beltmgs
the best adapted.
Evidence fom aroundthe world is showing that ecosystems containing a mixture of exotic
and native plants cabe as richin biodiversity as pristine one@varris, 2011 pp. 111
117) However,it is importantto note that this isnot alwaysthe case andaften the sane
exoticstend to show upin different parts ofthe world, impacting overall diversity.
Nevertheless, overcomg the purenessbias in studying novel ecosystems allows
researcherdo focus ontheir function, bothin terms of biodiversity conservation and

ecosystem services, rather than dimeir resemblaiceto a historical ecosystem.
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RECONCILIATICBRCOLOGY

Perhapsthe most notable attribute of thisriew approachto nature conservation ithe

turn to humandominated environments as potential areas for biodaigy conservation.

Michael Rosenzweig refets this practice aRReconciliation EcologRE). He defines it

| athecdscience of inventing, establishing and maintainmgw habitats to conserve

species diversityn LI I O0Sa ¢ KSNB LIS 2 LI (Rserizvieild 20D3: 8)2 NJ 2 NJ
Rosenzweig introducethie term in his 2003 book Wiwin Ecology as way of dealing

primarily with the problem ofthe speciesarea relationship, explained above, which he

also outlinesn the book.

2 KAt S w2aSyl ¢SA 3 ®athexdubeRatighl of speEiesGuzik, Brands

(2011) expandthe definitionto include ecosystem engineering, stresding importance

of healthy ecological systents sustaining human life. He gives his own definition for RE

| & thedmodification of anthropogenic systemsto support biodiversity without

compromising directséé O CNJ yOAaX HammM0O YR RSAONARO6SE Al
considers ecosystems within human habitats as further constructed components within a

manufactured environment.

Frartisviews novel ecosystemsp-existingin and amongst human ones, aapable of
GAYONBFaAy3d 020K adadlAylroAtAde ola SO2t23AC
other forms of sustainability) and resilience (as a shifting habitat mosaibevitirmed,

allowing speciego move in responseto SY A NRY YSy dFf OKIy3aS0é OAC
stresses thathe focusin RE shouldbe less on recreating lost ecosystems and more on

ONX | delvgtalogiés that fit within constructed habitats.

For Rosenzwejghe starting point for RE i understandingthe conditions various
speciesneed to subsist within human habitats, thefinding ways to provideghese
conditions.In this sense the project at Hannafordeachis an example of Reconciliation
Ecology as ibuilds on scientific studies looking tite conditions requiredby marine
speciesto subsist on manmade coastsalructures and looksto put these studies into
practice. Reconciliation Ecology calls for collaboration between scientists, urban planners,
architects, designers and policyakers,as well aghe public to create a diversity of

human habitats that support a greater diversity of life (Rosenzweig, 20@B).
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GREENINGREY

While most of Reconciliation Ecology focusestloa green andblue areas of human
habitats such as fields, parks, green corridors and various water badie® recent
research also looks e potential habitat value of grey infrastructure, i.e. constructed
features such akard engineering structures, buildings and reathis approach has
been dubbedsreening Greyy Naylor et al. (2014ij a paper describinthe nature and

role of Green Grey Infrastructure (GGI).

Grey infrastructure covers significant areas of human environmentsalindugh there

are attemptsto revert someof these backo green areasseefor exampleDepaveorg,
2015) this isnot always possible or desirabl@he authors suggest that rather than
regardingthe grey areas of cities and towns as valuel@ssdcological €rms), it is possible

to enhanceheir ecological valué various ways, creating habitat and flows of ecosystem

servicedn urban landscapes (Naylor et al., 2014).

D D L Q &o bfe&ktHalbinary separatiorn built environments betweemlue-green and
grey areas and address habitat defragmentatioy allowing flows over grey areds
connect separatedlue-green areas (ibid)rlhemost notable examples of G@&ile green
roofs and living walls on buildingbut, asthe authors ofthe paper arguethere is a

potential for improvingthe ecological function also of other grey.

Grey infrastructure is often regarded as less valuabkxological terms than green and
blue areas. This igue to its hard, often impervious qualities and synthetic natuiie.
unlockitspotential ecologicavalue,it is usefuko think about grey infrastructuren terms

of parallel natural habitats such as rocks and cliffs tndeekthe plants and animals
which have evolvedto live in these areasDel Tedici (2014)refersto this process as
Opreadaptatiort i.e. speciesvhoseevolutionto exploit a certain nichén the wild gives
them an advantage within built environments. Once again, insisting on native species may
be counterproductive; built environmnts are differentfrom the surrounding or historic
ecosystemsn many waysthey are typicallya few degrees warmer, have different soil
compositiors, are subject to more frequent disturbances and have large areas of
impervious surface@el Tredici, 2014)fwe wantto enhancetheir ecological valughey

mustbe studied for what theyare, not what they usedo be.

D D Lafe mtrinsicallymultifunctional they are constructed components withithe built

environment, desiged primarily for humanuse but alsotaking into consideratiorthe
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needs of other species that may interact with them durihgir life cycle. This ecological
function canbe either retrofitted or includedn the original designD D Late a new and
underdeveloped branch of Reconciliation Ecoldbaylor et al., 2014) that offerskagh
potential for the involvement of designers and architector thisreason,they are the
focus of this thesis and the case study explored at Hannafore has,fact, beenan
exploration ofgreening a grey structure which otherwise had little habitat value for

nonhuman species.

SUMMARY

Taken togetherthese new approaches represent aew and optimistic approacho
environmentalism and nature conservation, lookinghe future rather thanto the past.
Theyare based onthe notion that Biodiversity came sustained alsan proximity and
overlap with human activityTheyrepresent a dynamic view of nature which is affected
(not pristine), cosmopolitan and ubiquitou3.hey re-imagine the human role in the
ecosystem, arole of stewardship and responsibility, accepting different degrees of
management and interferencenanaging toset a courserather than maintain a frozen
state, recognising thawe live in anintensivelymanaged waod and being proactive about
howwe wantto manage itTheyseekto Sy NA OK LIDgdnliaciRghe fdresadi® &
of nature around them.They allow for new encounters with nature within human
habitats encountersn whichthereis an element ofewilding also ofthe humansouland

a rekindling ofa connectionto the natural world.

At the same time, thesaew approachesare also enticing a vivid debate within @ogy
and conservation groupsThere is much controversy surroundintpe shift in focus
towards novel ecosystems and away from pristine and historical @@mwsewarnthat by
raisingthe issue ohovel ecosystemae are pavingthe wayfor a more permissive attitude
to biodiversity conservatioifHobbs et al., 2013)Even promoters of this approach beg
cautiousness when regarding novel ecosystemsaarch about regarding them athe
future of restoration ecology (for example Higgs citeGreen, 2013)Nevertheless, the
feeling isthat with all the strategies preseted above the horsehas long lefthe barn;
novel ecosystems caro longerbe ignored and a more widespread debate about them is
needed (ibid).
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Likewisethe main criticism of Reconciliation Ecology is that it could becdineepretext
fora NB & A 3@2 (i AHDB/Z008), i.e. that it coulbe used asin excuse for further
spreadingthe anthroposphereinto areas that couldn fact be reserved or restoredo
their natural state. This is a serious concern andthat applies alséo someof the other
strategies presented. Adoptindpe framework of Reconciliation Ecology dasst mean
abandoning reservation and restorationsimplysuggests paying attention also what
Rosenzweig refet® asthe remaining 95%. It does, alsmeanthat a much wider pulit
debate is needed othe matter, and thata wider range of disciplingaustbe involvedin

these efforts, as both Miller (2005) afbsenzweig (2009, 9,22)note.

4.2.2. CONCLUSIONA MULTIDSCIPLINARY EFFORT

Whilethe field of ecologyrovidesknowledge regardinthe conditions neededo support
greater biodiversity within built environments, a wider multidisciplinary effort is needed
to implement this shift. Asve shall seg this requires pactical design and building
knowledgein addition to human, socihand behavioural knowledgeas an increased
presenceof nature,especiallythat of wild animals, within human environmentsalls for
modificationsnot just of the physical qualities of theskabitatsbut also oftheir socio

behavioural ones.

Ecologists and biologists think about Reconciliation Ecolagyerms of physical
infrastructure. In Francis' (2011¥efinition of REanthropogenic systemeefers to the
physicd conditions within humarhabitats. The practice both heand Rosenzweig (2003)
describe doesiot say muchaboutthe sociocultural aspects of reintroducing biodiversity
to human habitats. Howeverthis kind ofphysicalshift shouldbe accompaniedby a
suppating socioculturalone. We could expand the term anthropogenic systems
CNJ y OA & Qo nore thanyuat physical systesyi.e. to systems of culture and belief,
norms and behaviours. At which pojtihe framework of RE coulde expandedto also
address human alienation from nature aitd associated problems and mobeoadlythe

nature/culture divide discussed earlier.

This ighe meeting point of RE witthe Animal Turn othe humanities and a key point for
successful implementation of such endears REcanbe used as way of promoting
more meaningful interactions between people atiek natural world by expandingthe

presence ohature within humarhabitats asMiller (2005)notes. Miller seesit as away
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of addressinghe extinction ofexperience (discussed earlier) caubgdhe disappearance
ofy I 1 dzNB ¥ NR Y theibi@rddisda@izessihdiI® S BIE S Q& tojprotedt G G A 2 Y

nature.

In Biophilic CitiesBeatley (910, p. 45)advocates the incorporation of biophilic values

into urban design and planningle describes hiophiliccity asoneli K i & LJddzi & y I ( dzNE
ntsRSAAIAYZ LI FYYAy3I | YR VYtheebsanBanéeydforédaiy y R a NB C
human contact wiK Yy I (1 dzZNBS ¢ 0 A 0 A R geasthd chyln& jusidshilaBeNE . S| G f
with hidden ecological potential (astfe focusin RE and GGHut as aplacewhere more

meaningful interactions with nature can taléaceon a daily basis

Thenotion ofthe Biophilic Gty brings togethetthe biodiversity conservation potential of
human habitats withthe health and wellbeing benefits associated with increased contact
with naturein LJS 2 LJt S Q & It Righlightsthe riedd® Siéwdihese twoobjectivesas
interconnected and address theimthe design and planning of human habita#dthough
.St SeQa 02271 TFaddlalkdrSrbre yeRekiBterr@syof adcesRgreen
and blue features in a city, the author also makes referenceto wild animalsand their
presencein cities This isseenboth in the recognition that greener citiegould provide
habitat and attract morewild animals into them,and in the importance he giveso
animalsin Ay Fdza Ay 3 LIS2LX SQ&a f A QSmationgahdiaKdeepe2 Y RSNE |
connectionto the places theyco-habit (Beatley, 2010pp. 14¢15). This last point echoes
WolcHs (1996)notion ofthe Zo6polis where she talks aborg-enchantingthe city with

the presence ofwild animals’ Todllow for the emergence ofn ethic, practice, and
politics of camg for animals and naturaye needto renaturalizecities and invitethe
animals backin, andin the process reenchantthe city. | call this renaturalizd, re-

SYOKIyGSR OAlGe %21 LI2tA&E D

Andyet, aswe shallseein the next sectionthe meeting point betweerwild animals and
human environments igaot a utopianplace Encountersare messy, bordersre crossed
and interactions mayeadto conflict. Reconciliation demands flexibilignd behaviour
on both sidesis bound to changein the process These encounters and interactions
demand careful consideration and sensitivity. They ninestlesignedo meetthe needs

of both humars and animal andnot be left to chance.
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4.3. WHEN ANIMAL MEETSXCIT

Thereare, we have seen different reasonsvhy more attention and thought shoulte
given to the meeting points ofwild animals and humadominated habitats, from
philosophical and ethical reassiio ecological ones. Howevethere is also a more
straightforward reasonfor doing s@ to paraphrase mountaineer George Mallory
0 SOl dza Sherd Fn&abufddidte ofvild animals especiallymammal andird species,
within cities is orthe rise (Luniak, 2004and yet not enough attention is giveto the way

they interact with these synthetic habitats from a design and planning perspective.

Wild animalsfind themselvesin urban areas fodifferent reasons. Most evident ithe
rapid expansion of cities arountthe world. Thearea ofthe planet characterized as urban
is on trackto triple from 2000to 2030 (Conniff 2014) and sthe majority of human
settlementsare in areas ofhigh biodiversity (Luck, 2007)they are expanding atthe
SELISyasS 27F 2 i KA&HeIspetidS OHicBril Benféadlvesihaving abaptto

dramaticallydifferent environments frontheir natural ones.

It is not just the city whichintrudesinto the I Yy A Y'I f Q Zbut &do thé réverdeX
Propelledby climate change, habitat rangedl aroundthe world are shifting (Hannah,
2015)and as animals followheir shifting habitat they ofterfind themselves arrivingn

cities and other humaominated environmentsMoreover, conditionsfor wildlife in
urban areasare improving and can sometimdse superiorto surrounding areaslue to

their milder microclimate, more stable food resources, and lower abundance of predators
(Jokimakiet al., 2011) City green areas, including private gardens and paken
representhigher biodiversity than surrounding managed countrysi@emanscited in
Thackara, 2018.

Conditionsin urban areas for wildlifeare also getting bettedueto changesn policy and
emphasis orthe useof local and diverse planis city planning(Conniff, 2014) This is
representednot just in the turn towards native plantsn urban plaming and private
gardens ¢eefor exampleRosenzweig, 2009p. 20;25) but alsoin a careful selection of
plants which supporta higher biodiversity than others. Vaus research institutions
publish lissand rankings of trees and shrubs accordimgow many species they support
(seefor exampleTallamy n.d. or TheRoyalHorticultural Society, wl.) to help planners,
designers and private gden owners make informed choices tife plants theyuse

Legislatiorin someareas is also changing make surehat trees which support greater
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biodiversity are used within urban areagConniff 2014)In addition, there is growing
attention to the role private gardens and planted boulevards playconnecting larger
urban green areas through green corridoasnd how this impacten urban biodiversity
(Rudd et al., 2002)

Taken togetherwe see a growing trendin public and private initiatives focuag on
creating conditions for increased biodiversity within urban areas, such as biodiversity
corridors, natural landscaping, wildlife gardens or converting pavefhaes back into
liveable soilMost of these initiatives foction plants and invertebrates, which hae
potential to form the basis for richer ecosystenty supplying food for specigggherup

the food chain. Howeverthe attention native and biodiversitgupporting plantsare
receivingin design and planning 3ot matchedby planningfor the integration ofthe
larger animals they attract intthe fabric ofthe city. In other words, weare inviting the
animalsin (either directly or indirectly) but not planning how theywill fit into our built

environments.

Wha actuallyhappens athe meetingpoint of animals andhe city? Oneof the things
that happen from an ecological point of view Synurbization Synurbization denotes
changesn behaviour andadjustmentof wild animal populationdo the new conditions
they encounterin urban environments (Luniak, 2004). These changebehaviour
include: Living ahigher population densities; reduced migratory behaviour linkied
better possibilities for winteringn the city; prolonged breeding seasogreater longevity;
prolonged circadian activitghangesn nesting habits, including the use of anthropogenic
objectssuchas shelters, nesting places and material for nastsngesn diet and a shift
towards anthropogenic food resourcéascluding feedindpy people andefuse which for
somespecies can beconthe maincomponent ottheir diet; changesn feeding behaviour
aimed at finding or receiving human foopdlong with a dependency on feedingpy

humans; tameness toward peopdes well asncreased intrespecific aggrssion (ibid).

Oneof the interesting thingsynurbizatiorshows us is that animalasenot justthe green

features ofthe city (gardens, parks and other green arelbs) alsothe technical ones.

They are affected by the synthetic features othe city, features which arepart of a
designedenvironment, created for humansebut with implicationsfor other speciesas
wellForexampled LY AYYSNJI 2| NEl 63> ywm: 2F GKS 2@0SNI ff
objects,mainlyA y 6 dzALuritak, Y4)Fsom a design perspectivthis represents a
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major overlooked implication of designing thesechnical feature and opensup

possibilities of influencing how animals experietioe city and fit intoits fabric.

Other synurbizationchangegell us something about how animals interact with people
within built environments, exposinghe positive and negative imphtions of such
interactions, for boththumans and animalghis highlights another area where designers
could have an impacby working directly on these interactionsdesigners can enhance
the positive and addresthe negative aspects of humamimal interactions. Human
animal interaction caibe taken into consideration as part ttie designed experience of
built environments, expéences that couldbe designed toenhance crosspecies
communication and connection. For example, many urban animals rely on feleging
humans fortheir survival but there are also many problems associated wittigfeeding
which cancreate dependency, nydeadto conflicts andcanhave health implications for
the animalsbeingfed (Robb et al., 2008)Addressing these problems throutie design

of abird feeder, for example, could help reduce thesfgectsas well ahelpin educaing

people about better practices of feedingld birds.

Expansion of urban wildlife and Synurbizatadsocauseother practical problems such as
population booms, reduced health, and risk from tragticiniak, 2004)ll of which could
be addressed as part dfie design of urban habitats vfild animalswere takenmore into
consideration. Luniak (2004) believe® now have sufficient scientific knowledge
manage urban wildlif®y the stimulation and control o$ynurbizatiorprocesses iad that
managemenshouldbel A YSR i & dzLIR2 NI AYy 3 ay | ihaehyd f
ecosystem, with ecological and social needs of man and thighgeneral strategy of

nature conservatiomn mind® ¢

In somecasesthe assisted estaldhment ofa species within an urban ardes helped
endangered species reboun@hebest known example igrobablythe peregrine falcon.
These crowsized birds ofprey have been successfully introducetd cities in North

America and Europe sintiee 1980s.The pocess has supporteithe natural recovery of
the overall population othe species and theliavebeen removedrom the endangered

species listéLuniak, 2004)

In addition tothe ecological implications of urban wildljfénere is growing concerabout
the moral and ethical status of urban animateéfor exampleBeatley and Bekoff, 2013)
and attemptsare being maddo integrate a consideration towards animals and animal

welfare into city planning.One exampleis the Bird-Friendly Development Guidelines,
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developedoythe city of Toronto together with architects anwird advocacy groups, which
lay out strategies for makingew and existing buildings less dangerdosnigratory birds
(City of Toronto, 2007)Buildingsespeciallythose with large glass facades, pose major
risks for migratonybirds and it is estimatedhat a million die every year from collisions
with buildings (ibid).

Beatley andBekoff (2013) also call for a more compassionate approach towards animals
in the resolution ohumananimal conflicts within urban areas many caseshe authors
argue, lethal measureare takento resolve conflicts wherén fact the conflict couldbe
resolved without killing or even displacitige animals (ibid). For thepthe way these
animalsareli NB I G SR dithus @&fof Sudilarder ethical sensibilities, arid many
wayshowwel NB I (G 2 ( K S NJTdcomrastyvhabtiiey bél@\dobdthe needless
killing of seven coyotem Griffith Parkin Los Angeleghe authors givethe example of

+ |y O2 d2g@EXistigawith Coyotes progra(@WC)The program operates a coyote
hotline and gives guidelines for resolving hurwyote conflictsin nonlethal ways
(Stanley Park Ecology Society, 208lnilar guidelines hay@een developedn Suburban
+ANBAYAI T2N NBaz2ft 0A yetondicyllFhumalelyand witholitk / | y I R
2 y i N2 @ SINES&# D102 ir.@)3

Thegrowingpresenceof animalsin urban areasof coursedoesnot leadonlyto conflict
and nuisance. It transformthe city in many positve ways. It createsew opportunities
for experiencing nature cloge home, enricheshe lives of peoplén these areagBeatley
and Bekoff, 2013Wlonbiot, 2Q1L3; Wolch 1996)and improves quality of lifBeatley and
Bekoff, 2013)Thereare many reasonso welcome thispresenceandto striveto make it
workt economic, ethical, ecologicals well agpositive impactson human health and
wellbeing. It requiresomeadjustment on both sidesand the success or failure of this
co-existence dependdargely on howthe animal is perceivedh the eye ofthe public. As
Mooallem (2014).Jdz{i &ntHe A1%t cedntury, how species survive, ortgalie, may have
more to do with Barnum than with DarwinEmotion matterslmagination mattersThe
way we seea species can impais standing orthe planet more than anything covered
in ecology textbooks If the animal is perceived well, evidence suggesiat people
would appreciate and cherisits presenceeven withthe involvement osomedegree of
danger or inconvenience (Beatley and Bekoff, 2013). @kgree of danger from

potentially harmfulwild animdsis,in Monbiot's (2013yiew, something that many urban
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residentsare missing fromtheir lives and an important part afewilding i.e.the part

which relatego rewildingthe human experiencén the world (Monbiot, 2013 p. 60)

Even ifthe transition isnot always smooth, perceptions and approaches/ands urban
wildlife can changand, when theydo, they canleadto surprising examples ahutually
beneficialco-existence as in the case ofthe Mexican freetailed batsin Austin, Texas,
presentedby Beatley and Bekoff (2013)emonstratesThebats,1.5 million ofwhichhave
madea homeonthe Congress Avenue Bridgethe city, dawto Austin tens of thousands
of tourists every year and generate an estimated revenue of $10 milli@cotourism.
Attitudes towards the bats hae shifted from fearing themto celebrating themin

numerous ways, from batatching tourist attractionso dedicated bat festivals (ibid).

There is an expansionin research studying urban wildlife anth guidelines and
recommendations on howo support greater biodiversity within human settlements.
Many of the studies focus on invertebrates and birds, whigte often used ashio-
indicators for other wildlife species because thae relatively eas/ to study (Conniff
2014). Neverthelessresearchalso exists focusing on less obvious species, suggesting
ways they could subsist better within built environmentmifre attentionwere givento
creating beneficial conditions for then®ne example isthe field of biocolonisationof
coastal structuredy marine pecies, exploredh the case studyWhetherwe aretalking
about birds, bees or limpetgnething that is mgsing is a widespread applicationtbé

findings from these research studiegthe design and planning diie built environments.

4.4. DESIGNING THE SHIFT

| was first introducedto w2 & Sy 1 WiSuirdEedlogy(2003) by a friend working in

conservationwhile | waspreparingY @ FAY I f LINR 2SO0 iFRtNNRYRdzOME & G S NI
{ SNBAOS { & a pditycaicol Bitario IMy Qrojectiexamined ways of applying

a distributed network modeln the creation ofa botanicalgene bank, makinguse of

vacant spacen private gardens. | hatbld my friend | believed design hasrale in

biodiversity conservation and he suggestedddw 2 & Sy 1 ¢ S ih @hizkithe aughar

introducesthe term Reconciliation Ecology. My thoughts, whiladigthe book, were

about how elevantw2 & Sy T ¢ S A Idanyone 2ehjhgedha the designing and

planning ofthe built environment (lespite the facthat the bookclearlyaddresse mainly

conservation biologists and ecologists). Similar thoughts recurred while prepheng
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contextualreview for this thesis, whf S NI | RdsycHIdnth@wa@dexa 2 NJ 2 Af a2y Qa
Biophilia 2 NJ a | RdiNBurictious Gardempr the numerous papers stressinthe

importance ofpromoting naturein built environments both for biodiversity conservation

andfor the sake of people. Design, it seemtadme, was relevanto all these calleefor

shiftsin the physical and social environments of people.

We haveseenthat the shift to more biodiversehuman habitats requires modifitansto
anthropogenic systemg@-rancis, 2011and have expandedhe term to include both
physical infrastructureand sociocultural systemsThe case study at Hannafore was an
attempt to address these two sets of anthropogenic systéman integratedway, to

explare their meeting points ando attend to them simultaneously

Design provedo be aptly positionedto making these connections. Design has always
been aboutmodifyingthe physical environment around us aiarecent years is more
and more involvedin also addressing sociocultural issues. This tenseenin the
emergence ohew design fields such as Behavioural Degsgpe Lockton, 2013)Design

for Social InnovatiofManzini, 2010pr Transition Desigirwin et al., 2015)all stressing
the capacity of desigin making sociocultural impact&loreover, desigris increasingly
appreciated foiits role in shifting narratives andhind-sets within societyand with them
promoting shits in attitude and behaviour. Recent calls from prominent design thinkers,

have called upon designeis usethis abilityto alsoaddresshe erosionof biodiversity.

In Languaging Change from Within; Can We Metadesign Biodiverdity® (2011)
suggests Metadesign as a tool for augmenting existing methods lmsgdvernmentin
dealing withbiodiversity loss. These existing governmental methdisod says,are
based on listeningp scientists and setting targets (targetst are unlikely to be met, he
adds) In this paper,Wood focusesmainly on the concept ofLanguagingf as a tool for
transcending existing paradigimand beliefs about what is, or isot, possible,by
addressingthe terms and conceptwhich sustain these beliefs and paiguhs. Wood
suggestshat designers canseLanguagings a means for reflectirmn and engaging with

the problem of biodiversity erosiorby helping, for exampleto conveythe unique

12\Wood (2011) describes Languaging as a process of chahgimgetaphorical and syntactical
structures of language to open up new possibilities otherwise limitethbyxurrentuse ofterms
and languageThis, consequentially, leads tangng attitudes, relationships and behaviaair
habits.
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character of different species ecological and evolutionary relationgisi with other
beings (ibid).

Thackara also calls upon designersengage withthe problem of biodiversity loss and

alienation from natureln a blog pet titled Healingthe Metabolic Rift Thackarg2013o)

stressesthe need for an overarching paradigm shift our relationshipto the natural

world, and suggestshat conditionsare & NJ& LJS neW gaNdtive to S Y S NJb&IE

¢CKFEOTFNYXrQa dFrft]1 2F OKLI yWdogh®h (YOI MM 2ATO SK 21gy RE | YK
terms and stories shapeur understanding of reality anthe needto propose alternative

realities throughmewterms and narratives.

Oneexample of aecurring narrativeregarding urba animals ighe notion of the pest
(which is aculture-inducedterm more than it isan ecological one Architect Joyce Hwang
(2013) argues thawe needto re-examine this notiorin relationto urban wildlife. Hwang
predicts that as biodiversity and habitate further depleted andthe role urban wild
animals playn providing e&osystem serviceis cities become clearequr perception of
the animals living among us, whiete now consider pests, wilhevitably change from
thembeing anuisanceo 6 S A yhijhlyvaluedNS & 2 ¢iidpPwéang believes thahis
change isnostlyabout shifting perception and overcoming prejudigeselationto urban
wildlife and that design and architecture have an importesie in facilitating this shift
(ibid). What is perhaps interestirig note is thatall three writersseean importantrole
for designersin shifting narratives thatare currently slowing downthe protection of
biodiversity, arole not often associated with desigreg¢peciallynot outside the design
world). To further illustrate this connectionin the next chapterwe shalllook atsome
examples of how design can help shift narratives and attitudes towards other species and

examinehow this mayaffectlocd and global biodiversity.

Thecallfor involving designeris attemptsto mitigatethe erosionof biodiversity isheard
also from outsidehe design communityFor examplejn RootBernstein and I R 203 &
paper in Conservation Biologtitled Conservatiorby Design the two scientists invite
conservation researchete collaborate with designer® improve the quality of products
used withinthe context of conservationsuch as nest boxes, feeders, barriers and
corridors as well agproducts aimed at influencinthe interaction of animals withtheir
environment particularlywhen it comes tartificial envronments). Amongghe benefits
the authors identifyin working with designerare: Improved product quality and value,

improved functionality, harmonization of products used for conservation with local

102



values,and using desigrio influence human and aniat behaviour o reduce human
wildlife conflict for examplejRootBernstein and Ladle, 2010)heauthors viewthe role
of designersn such collaborationastranslating goals sdiy conservationscientists into
high-quality functional objects (ibid)Although this represents slightlynarrowerrole for
designers tharhe one presentedby ThackaraWoodor Hwang in that it seesthe role
of designmainlyin executing goals sey conservation scieists'® rather than being an
openended process it could still represenbne possiblemodeof collaboration between
designers and scientisits casesvhere scientistaeedspecific design expertige execute

a pre-defined goal.

Thedesign challenges assated with the shift to more biodiversehuman habitatsare
many and diverse. They go fromery specific technical modificatianto physical
infrastructure to influencingbroader narrativesn society.They include providing habitat
and shelter foiwild animals within urban areagrotecting them from the risks of urban
living; connecting green areas in the city to generate habitat continuity; communicating
to people the benefits of living amongst other species; mobilising people to transform
their surroundngs into more hospitable environments for birds, butterflies, bees and
other wild animals; negotiating the meeting points between humans and animals;
designing encounters and interactions thate mutually respectful and empowering;
helping people acknowtige and interact witlthe nature that is already presetn cities

andpreparingthe ground for that which is yeb come

Although still marginathe engagement of designers (and others doing design) with issues
of biodiversity loss and human alierati fromthe natural world is gaining grourats more

and more designers, architects and artists reatliseimpacttheir professims have also

on other speciesTogether they represent aAnimal Turn of sorts, also within design
practices. Commoto theseengagements is a novelind-set for doing desigmne that
transcends humatexceptionalismrand embodiesiew sensitivities towards other species.
Thenext chapter sets oub chart this emergingnind-set throughthe lensof Multispecies

Design andts key principles

BeKS FdzZiK2NB 3IAGS +y SEFYLXS 2F &dzOK | 3J2FEY

preventlj §RootBernstein and Ladle, 2010)
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9. PRINCIPLES MULTISPECIES
DESIGN

This chapter returns to the concept of Multispecies Design as described in the introduction
and explores its theoretical and practical ramifications. The aim here is to outline how a
mind-set for defgning with and for wild animals departs from designsatelyfor humans.

To this endl will propose a theoretical and methodological framework for Multispecies
Design and highlight key principles in the field. These are organised into three defining
views of Multispecies Design. The theoretical framework is constructed and described
through insights from the case study projastwell as review ofelated work from other

designers and artists working with wild animals.
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5.1. INTRODUCTION

Multispecies DesigMD) is the practice of designing multispecies products and systems,
for useby humansas well asother species. It focuses on addressing the needs of wild
animal species living in and interacting with built environments. It is a practice with
explicit caoservation goals as it aims to sustain more biodiversity within human
dominated habitatsAs suchit is a complementary practice to Reconciliation Ecology, i.e.
a practice capable of translating ecological research regarding the needs of wild animals
in areas of human activity, into design applications. In addition, MD is concerned also with
the sociocultural implications of Reconciliation Ecology, with its integration into the social
fabric of the city, with the meeting points between people and wild aigmit operates

in the constant tension between wild and fabricated worlds, aware of the strong
domesticating power of design and respectful of the wild nature of urban fauna. Below
we shall elaborate on different theoretical and methodological aspecthisfpractice.
While some of these makpe relevantto other instances ofdesign involving animals
(regarding farm animals for example), taken together they set MD apart from other
designedengagements with animals anchore importantly,set it apart fromdesigning

solelyfor humans.

| have grouped different aspects of the practice under three main categoxiesh
represent three distinct views of Multispecies Design. These are: 1. Animals as clients of
design 2. Human/animal interaction as a designegberience and 3. Manmade systems

as further extensions of ecological systems.

The following is not intended as an exhaustive review of the theoretical and
methodological implications of MBuch a review would not be possible at such an early
stage of theshift to better include animals within design activities. It is intended as a
starting point for discussion abothte emergence ofuch a field ands offered as a set of

general principles to take into consideration when designing multispecies produdts an

systems.

5.2. ANIMALS AS CLIENTSDESIGN

A key change that should take place when designing human habitats in a way that is more

welcoming to other speciess for designers, architects and planners to learn to look at
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other species as stakeholders in ttesign process. i.e. as beings that use, interact with
and are otherwise affected by manmade objects and systems. This rediiees
development ofnew sensitivities towards nonhumans within these designery practices,
new ways of studying them and new wags representing them in the process of

designing and building our environments.

5.2.1. KNOWING THE ANIMAL

One of the first challenges | came across in the Hannafore case study was lack of available
design methods for studying animal stakeholdessich as methodscapable of
complementing ethnographic design techniques used to study peopé&thods that

would be able teshed light on the lives of nonhuman species interacting and affected by
the outfall pipe. This methodologicdéficiencyled to a search for apprajate tools, both

within the field of design and in other fields, tools that could then be adopted or adapted

to use with myown animal clients, and be used later in othiestances oflesigning with,

and for, wild animals.

The need tobe able tothink andobserve ¥ NBY |y | YAYFf Qa @GASGHLIZAY
designing products and systems that respond to animal needs (see Mankoff et al., 2005).
Researchers working in ACI (Animal Computer Interaction), workaigly with pets,

2F0Sy 0dzA t R 2 ye khoyledgesof thelM Enimal Asgeliicr &xaniple Mankoff

et al., 2005; Resner, 2001) or rely on studies in animal psychology to inform design
requirements (Mankoff et al., 2005). When designing for ownerless, wild animals, the
psychology of which hdmen studedless than that of companion species, there is a need

02 RS@OSt2L) It GSNYIGAGS YSGUK2Ra 2F Y2QAy3 (26

Various qualitative research methods used for humans proved valuable in my research for
use with nonhuman specigaithout requiring anysubstantial modifications. Observation
methods, photography, visual diaries, video and sound recordimge all usedo learn

more about animals in their environment and about how they interacted with manmade
objects and systemsaswell aswith people.Most importantly, spendinggme on site with

the animals | was studying was instrumentatontextualising and complementing the
scientific information gathered from papers and ecologytbooks. It has provided many
insights to my esearch.especiallyregarding the more compleselationshipsthat were

taking place on site: the relationship between snails, tides, humans and an outfall pipe,
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for example, interacting with each other in intricate and intertwined ways. These kinds of
eco-sociotechnical interactionsdo not often fall under one specific field of study and
therefore tend to beunderstudied or simplifiedNevertheless, thewre often the most
interesting from a design perspective and help link the social and technical kéth t

ecological.

In place of personal interviews, often used by designers to uncover tacit knowledge
regarding human users, | found it useful to interview people who could speak on behalf
of the animals | was designing for: ecologists and biologists, fong@eawho have been
studying the speciegs well a®ther people with an intimate relationship with the animal

in question, such as the local volunteers from the LMCG, for example. As design
ethnography shows us (Wasson, 2000), it is importattytto capture not just the formal,
factual knowledge regarding the species in question but also anecdotal arspsitédic
stories which could help shed additional light on behavioural aspects of the species and
its interactions with humans and other speciesigpecific contextOn several occasions

| found it useful to interview biologists not as scientists studying an animal but as if they
were the animal itself. Thewere askedo talk for the animal, lending it their own voice.
This openedip the interviewto more subjective and speculative knowledge. Information
that may not havéeen proverthrough the scientific method (yet), but that the scientists
believed to be true from their intimate relationship with the subjects of their studies,
which in some cass they have been studying for many years. As Tsing (2010) notes,

passionate immersion in the lives of nonhuman beings is a privilege afforded to natural

scientists, butonly2 y (G KS O2yRAGAZ2Y GKIFIG (GKAA af20S¢

work). Unlockig this crosspecies kinship and allowing it to be expressed through-semi
structured interviews and conversations with scientists, ooty opensup new layers of

knowledge, it is also infectious.

In addition toethnographic methods, other exploratory temiques exist for designers to
learn more about their clients: designers often use role playing in the design process,
acting out scenarios of interaction between various stakeholders in a system or trying out
different ways of using and misusing a prod(dtihnsoAMcDaniel 2003). This may prove

more difficult when acting out the role of an animal, but it is not impossible.

One personwho isfamous for being able to view the world through the eyes of other
creatures is Temple Grandin. Grandin attributes ttapability to her autism and visual

thinking, which she claims is similar to the way animals view the world (Grandin and

108

R2S



Johnson, 2004). One of the most wietlown outcomes of this capability of hers is her
work on improving standards of animal welfare staughter plants and livestock farms,
which has led to her winning the PETA (People for the Ethical Treatment of Animals)

Proggy award, in 2004

By getting down on all fosiand crawling the route cattle follow on the farm, Grandias
able toidentify perceived dangeralong the route of the animals, such as a shining metal
sheet, shadowsnd sharp turns. She then proposed new designs that would make the

OFrdiatSQa tAPSa 0SGUSNI YR GKS FIFNXYSNDRDa 2206 S
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facilitate the movement of the cattle into the pen (ca.2008)

But what about animals that are more differelsthumans than cows and other mammals

in the way they perceive the world? Animals who see different light spectrums, use sonar
or magnetic fields to make out their surroundings, or who rely on different senses for
orientation. Our evolutionary distance fmosuch animals is greater. Assuming the role of

such creatures in role pldyecomesmore challenging as the specigap widens.

A monograph written in 1934 by Jakob von Uexkdll tide&troll through the Worlds of
Animals and Memleals with the possibilt of viewing the world from the points of view

of species with acompletely different set of sensory organs than us humans. In the
monograph Uexkill invites us to take part in a thought experiment of experiencing the

world through the sensory organs of @hspecies:
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This little monograph does nataim topoint the way to a new science. Perhaps
it should be called a stroll into unfamiliar worlds; worlds strange to us but known
to other creatures, manifold andariedas the animals themselves. The best time
to set out on such an adventure is on a sunny day. The place, a fitvgam
meadow, humming with insects, fluttering with butterflies. Here we may glimpse
the worlds of thelowly dwellers of the meadow. To do so, we must first blow, in
fancy, a soap butde around each creature to represent its own world, filled with
the perceptions, which it alone knows. When we ourselves then step into one of
these bubbles, the familiar meadow is transformed. Many of its colorful features
disappear, others no longer lorlg together but appear in new relationships. A
new world comes into being. Through the bubble we see the world of the
burrowing worm, of the butterfly, or of the field mouse; the world as it appears
to the animals themselves, not dt appears to us Thiswe may call the
phenomenal world or the seilvorld of the animal(Uexkdll, 1992)

The text is accompanied by illustrations that offer a view into the unfamiliar Um\tefts

other species. For example, an illustration showing the same village asild Wwe seen

by a human, a fly and a mollusc (Fig 5.2 below).

The @ sillage ezvet, szn by o aallox

Fig5.2 SE{ Nf f Qa N5 LINZ

same village as seen by a human (top lef

a fly (left) and a mollusc (top right). Fron

A Stroll Through the Worlds of Animals
and Men(1934)

B

Tho wimer willige wees an sen by o Hy

' SEUNffQa Y2y23aNI LK KI & ,asyvallaiesigh&swhothgve 6 NA (G S N&
attempted to create apparatuses that enable people a glimpse into the perceptual worlds

of other species One such project is Theriomorphous Cyborg created by Simone

YMuexkll (1992)efers to the perceptive and effector worlds of other beings as Umwelts.
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Ferracina. Ferracina uses immersive augmented reattyether with locative media,

sensors and portable device® create a game environment that would, in his words,
GSailoft AAaKYBYR NESOLA®RYSE 0SG6SSy KdzYly 0O@o2l
SYOANRYYSYylGdé O6CSNNI OAYLFS wammoO®d® Ly SIFOK fS¢
with different sensory capabilities, aided by wearable technology, that offer an insight

into the Umweltsof d KSNJ aLISOA Sas | f tpheéwvipgiceptualfrdalBieSNE (2 &

and fields of experienaeand reactpreviouslyA Yy @A 8 A0f S $2NI Raé¢ OAOARUL(C

I y20KSN) LINP2SOG AyaLANBR o6& ! SEINffQa Y2y23N
with perceptual sensors of othespecies is Animal Superpowers by Chris Woebken and

Kenichi Okada. The two artists have designed playful props that allow people to
experience the world through what they describe as an animal superpower, i.e. the
GSEGNI 2 NRAY I NB | 0 Askrisdiikf@maatioh aintl pasckivedhe ivétl§ ¥ G 2
G§KNRdAK &aSyazNE SELSNASyOSa FIFENI oSez2yR | yeéicr
One such prop is an ant apparatus that magnifies vision x50 through microscope antennas
locatedin the hand piece, transmitting whahey pick up to a screen in the headpiece.

Their bird device uses GPS signals to trigger a vibration when facing a specific landmark,
2FTFSNAY3I  FEAYLAS Ayild2 0ANRaQ loAtAde G2 dz

the winter and north in the jgring.

Fig5.3Woeblken andOkada Ant apparatus (2008)

LY ¢KSNA2Y2NLIK2dza /@02NH FyR ! YAYLFf { dzZLJSNLI &
perspective is the end aim of the design. Howegénilar, less elaborate, props can also

be used earlier on in the design process to gain a better animal petiggeorops that
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limit or enhance certain human senses or use technology to add new sensory capabilities

that animals possess and we may not.

Even without the use of propst is possible tocome closer to understanding how a
different species perceivesnd interacts with the world using somatic and embodied
practices such as BMC (as discussed in chapter 3), and rolelrplagidition tothe
potential of shedding light on the way other species view and interact with the world,
finding new ways of knowingnanals can help foster a more intimate relationship
between the designer and the animal client. An intimacy that is transmitted further, to
people using and interacting with the designed artefadtsinging them, too, closer to

the animal.

It should be stresed that these methods are not used in place of consulting scientific
knowledge regarding the ecological and biological needs of the animal in question. They
are a way of contextualising and complementing the sciennd taken alone hold the

risk of misnterpreting the animal and its wild needs. The unfamiliarity of animal worlds,
as well acommon misconceptions regarding animateke misinterpreting the needs of

animals an easy and common mistake amongst designers.

This tendency, to misrepresent anirmah designwas observedoth in the workshops
held with art and design students on designing for animals (described in ap @ ratixl

in reviewing design projects for the Reconciliation Design  blog
(reconciliationdesign.tumblr.com, online since 2011heve | have been collecting and

reflecting on design projects involving wild animals.

One risk associated with misunderstandihg needs ofwild animals is the tendency to

design products that create dependency of wild animals on people (for food, slelter

20KSN) adz2NDAGEE ySSRao FyR NBRdzOS GKS |yAYIlf Q&
return to this issue when we talk about human/animal interaction. Misinterpreting the

needs of wild animals may also lead to designs that may appeal to humaaebghored

by the animals they are intended for or, in a worse case, designsriadvertentlypose

a risk to the animal (one example we shall return to are designs that prothefeeding

of wild animals). Anthropomorphisns often a driver behindhe misinterpretation of

Iy A YL t zafd cghSuflim Scientific literature may help avoid these oversights.
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5.2.2. REPRESENTATION

Viewing animals as clients of design is not just about learninightav them in more
intimate and fruitful ways, it is also aboutibg able to represent them within the design
process and, through this, also within society. The word client, in fact, is used in this
context not to denote a transaction but to evoke a responsibility. This is the kandef
responsibility designers irosial design projects have for their human cliefg#se Vezzoli

et al., 2014, pp. 6775). The question of representation, i.e. the ability $peak for
another being, isbeing constantly debated and reexamined inthe field of cultural
ethnography and beanes even more precarious regarding other species (Kirksey, 2014,
p. 3). Multispecies ethnographers often turn to the arts to seek inspiration and help in
articulating and representing nonhuman perspectives (Kirksey, 2014). Giving animals a
voice in societys also a key prospect of critical animal studies (Calarco, 201)litits

of Nature, Latour (2004, pp. 234232) suggests that nonhumans be represented by
human spokespeople in a parliamemt order for them tabe able to participatén human
society more fully. His candidates for these spokespeople are scholars from the
humanities and social sciences. However, artists and designers are also taking on the role
of representing nonhumans in human society. They do this by rendering animals and their
activities and needs more visible within human environments. Through, thisy are

promoting protection and empathy towards the wildlife present within human systems.

One method, explored by Frawley and Dyson (2014), for rendering animals more visible

in the design process andonsequentlyin the design outcome, involves applying the
Service Design tool dPersonasto animals.Personasare archetypes of a potential
stakeholder in a system. They bring togetttes features of an existing social group within

a g/stemin orderto represent it in a designed scenario (Tassi, 2009). Frawley and Dyson
(2014) use this tool to give voice to chickens on a free range egg farm in Australia to
O2yGNY &l oKIG GKS®@ NBFSNI (G2 Fa aFlkOd2NE
deliberatelyA Yy A A6t S FTNRY (GKS Lzt AO¢é O6AOGARLD

Makinganimalsmore visible within humaominated habitats is a key aspect of MD and

one | shall return to when we talk about human/animal interaction.

One recent example of making animals more visible insadahigh human activity are
the Duck lanegainted along the Regents Canal in central London by the Canal & River
Trust Trust rangers have painted narrow lanes with a stencilled silhouette of a duck at

four locations along the waterway. The lanes are inténded to delimit ducks to zoned
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areas but more as a reminder to joggers and cyclists that the towpath is used also by more

vulnerable creatures and to promote more consideration towards nonhuman users

(Werber, 2015).

Fig5.4 Canal & River TrusDuck laneslong the Regents Can@015)

5.2.3. BROADENING PARTICIAT

Our responsibility as designers does not end with animals intendetieaend-users of

the designed artefact. It may also extend to aninthkt are affected by the design in a

secondary way. Participatory Design has put an emphasis on taking into consideration

broader range of stakeholders, interacting with and affected by a design process and

outcome (Simonsen and Robertson, 2012). Desigrisasinglybeingconsidered for its

wider impacts, extending beyond the intended emskr to include its effects alson the

people involved in manufacture, eral-life treatment or anyone otherwise affected by it
G§KNRdZAK2dzi GKS LINRRAzZOGQ&a tATSO&80tSd 9ELI YRAY I
some of the risks to animals associated with built environmeasswell asreduce

potential conflicts arising frorthe unintended use of manmade objects by wild animals.

As we have seen, the usetbk technical features of built environments by wild animals
is ubiquitous (Luniak, 2004). Any piece of architecture, infuatire and public space
design would have impacts, extending beyond the intended human use, on other species.

As more information is compiled on how technical features affect wildlife in urban areas,
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it would be possible to integrate more of these insghtto the design process. A growing
number of manuals and guidelines exist for taking into consideration the effects of human
constructionson other species. For example, there are studies of the effect of buildings
on birds (City of Toronto, 2007) andtbgBat Conservation Trust, 2012); artificial lighting
of offshore platforms on migratory birds (Poot et al., 2008); the effects of coastal
structures on local marine biodiversity (Naylor et al., 2011); choice of plants on insect

biodiversity (The Royal Haultural Society, n.d.as well agnany others.

Even when not designirdgrectlyfor animalsit is useful taconsidermow the design would
affect other species interacting with iThis is not to sayhat every feature in built
environments should benhanced for an ecological value, or made into a habitat for
nonhuman species. Effects on other species should be understood and taken into
consideration even if the goal is to minimise wildlife interaction. There are many cases in
whichthe presence oWildlife is not desirable and could be reduced by attentive design.
An illustrative example are roads featuring wildlife crossings, such as tunnels and
overpasses, designed to keep animals off the roads by allowing them safe crossings that
help avoid colligins with cars (see for example Clevenger, 2005). Likewise, when
regarding the intertidal animals involved in the Hannafore case study there are situations
when biocolonisation is not desired, such as on boats or tide and wave energy tyrbines
where colonifng biota may create drag and interfere with tipeoper function of the

equipment.In other words, understandinigiocolonisation can also help reduce it.

5.2.4. ASSESSING THE DEFIRAM AN ANIMAL PERSHIVE

The knowledge of, and responsibility towards, aniati@ints gained in the research phase

should be maintained throughout the entire design process. During iterative cycles of

design andevaluation,there is a need taconstantly assess prototypes also from an

FYAYEFf Q& LISNALISOIA D Sedificukthaa &skidg Bumanyparticijantd LINE @S
to report on their experience with the desigaspeciallywhen it comes tosubjective

impressions (Resner, 2001). ACI (Animal Computer Interaction) researchers working with

pets often rely on owner inputs forass&a Ay 3 'y FyAYlFf Qa NBalLkRyas
0dzAf RAy3a 2y GKS 2gySNRa AyiUuAYlFdiS {y2¢6tSR3S
Resner, 2001). In other cases, other, more scientific methwle alsdeen exploredor

assessing a design from an aniipeispective.
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Lee et al. (2006) have developed a remote interaction system for chicken pets and their
office-working owners for use during work hours when the owners are away from home.
In the office spaceowners have a threglimensional representation aheir pet that
moves around according tdhe actual movement of the chicken in the home
environment. Back at home, the chicken wears a vest incorporating vibrotactile actuators
that areremotelyactivated when the owner strokehe representation othe pet in the

office (ibid).

Toevaluated KS a@aiGSY TNRY [ thedésaatehe EadductddIs fddir LISOG A @S
week controlled study wherein the chickdrad a choiceof entering one of two cages

through a weighted door. Inonly one of the two cagewould the chickens then be fitted

with the vest®. This method is based on the assumptitrat the animal would

intentionally avoid entering a situation which provokes negative sensations (ibid). A

similar approach habeen usedextensivelyby Hughes and Black (1®7to test poultry

preferences in farms regarding different cage configurations.

Cheok et al. (2011) also point dire importance ofgiving animals a choice @valuating
humananimal interaction systems in a report of their humbamster play and exeras
systemMetazoa Ludendn addition tooffering hamsters the choice of taking part in the
game or not, the researcheralso evaluate the health conditions of their animal
participants ovetthe course ofsix weeks of play using a Veterinary Health Assessme
Framework (VHAF) (ibid).

When working with wild animals in the field rather thamthe lab, animal choice can be
measured by means of response to the design. In the Hannafore test trials biocolonisation
was measureon the tilesin comparisorto the flat concrete. Even if the worhoicemay

not be the best for describing the ecological response to the designs, the expegaent

an indication of the preferences of marine creatures regarding the three options
presented on the outfall pipe (design A,silgn B and flat concrete). In additionwas

suggestedy the science partners in the projetiat in a case where biocolonisation did

15 Over a period of 28 days and 100 repetitions with two different chickens, the

researchers found that 73% the time the chickens chose to enter the cage in which they

were fitted withthe vest 02 y Of dzZRAYy 3 GKFdGY alr G €SFaAG GKSNB A&
iKS OKAO1Sy G2¢FNRa (GKS dzasS 2F GKS @GAoNrGAYy3 21
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not accrue in theelativelyshort period of the test trial, then microclimate measurements
(temperature, humidity, oxgen levels) could be taken from the three design treatments

and used as a proxy for biocolonisation. These proxy measurements woulcdbbame

based2 Yy LINB@A2dza |y2¢fSRIAS 2F RAFFSNBYyd FyAYIl

To sum up, viewing animals as clients ofigegpromotes increased sensitivity towards

animals in the design process rather than rendering them invisible. It stresses the need to

find new ways of knowing animals and representing them in the design process. It

requires close collaboration with scigsts and others capable of speaking on behalf of

the animals as well ast KS RSaA3IySNARA (GKSYaSt@dSa | R2LIAY:

throughout the design process.

5.3. HUMAN ANIMAL INTERACTIOS A DESIGNED EXPERE

In his bookWild Ones,Mooallem (2014) fodws conservationists and animal lovers
interacting with the animals they are trying to protebie tracks how our perception of
wild animals has shifted over the years, how observing animals in a horodified
world often involves a whole system of facscomediating our experience. One of the
strongest points made in the book is how important our perceptions of animals is to our
motivation to protect them and how our perception of animals is shaped by our
interaction with them. Beatley and Bekoff (2013yJd>(1993) and Tsing (2014l) reach
similar conclusions in their work. Positive human/animal interaction is paramount to the
successful inclusion of biodiversity within human settlements and is the key for gaining

public acceptance for such a shift.

Human-animalinteractionsare not predetermined by human or animal biology, they are
shaped and influenced by the landscapes in which they take place, by products and
services mediating these experiencand they argyreatlyinfluenced by common beliefs

and gories we tell ourselves about the animals with whom we conte aontact.

A lot happenst the meeting point between human and animal. Empathy and wonder are
sparked, conflicts arise, power relations are exercisBtereis a process of mutual
shaping andreshaping, an exchange of resources, and affectidrereis caring and
nursing and trampling and crueltfhereis fear and there is respect. As these cross

species encounters become more frequent in urban areas they can either be shaped by
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design and edcation or left to chance. Designing these encounters has the potential of
reducing conflicts, shifting perceptions and attitudes towards animals, and preparing the

ground for more inclusive and biodiverse human habitats.

5.3.1. BRINGING NATURE TMETFOREFROBF URBAN LIVING

Much of urban nature is hidden from sighghysicallyhiddenin some casebut also

unnoticed in urban politics (Hinchliffe et al., 20G&y well asn the everyday lives of

people (Beatley, 2010). Bringing nature to the forefront and psting more meaningful

human/animal interaction is a key aspect of the paradigm shift described in the previous

chapter. Hinchliffe et al. (2005gethe promotion ofcrossspecies engagements as a way

of blurring the lines between nature and societiyd asa starting pointfor the inclusion

ofd g Af RA GKAYy3Iaé Ay daNDlFy LREAGAOCaAD® . SIGfSe |
fA1Ste G2 OFNB F2NJ 2NJ o62dzi GKS fAFS F2NX¥a ¢
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animals more visible in urban settings.a Ay 3 o6HAamMn0 NBYAYRA dza GKI G 6
SEGAYyOGA2yX S@Sy mdkétaeKiferehoddivazenipréseivalidd Gnd O y

Ol £ f 2dza RA a NBaimpaRahce ofpositNd Ruman/drimal interaction to

nature protection (as we have alsoesefrom Miller, 2005; Mooallem, 2014 and Pyle,

MdppoOv® LY | RRAGAZ2YE . SI{ifSe@ 6unmnz LI mMpO LRAYI
and abundant nature around us even in dense cities represents an important antidote to

the boredom and sameness thatherwise characterizes much of our built form and

f A0Sa¢T (@& A yBbphiidadd wellbelhgbérefffsiassciated with exposure to

nature in daily life.
How can design help make wildlife more visible in cities?

By treating wild animals as lemitate stakeholders in the design and planning of built
environments we can extend a notion of these spacessharedenvironments places

we cainhabit with a myriad of other life forms. The physical form and semiotic language
of such designed environmentsin communicateéhe fact thatit is part of a morethan-
human world and bring forward creatures that otherwise remain in the shadows of

humandominated environments.
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There are mmerous examples of design interventions that increase awarenefiseof
presence of wild animals in urban areas. Such adxbeklanesdiscussed earlier, which,
as their creators state, are intended more as a wagirafvingattention to the presence

of water fowl rather than an attempt to control traffic along the canals (Wer€x15).
Similarly there are theTiny Road Sigr{ig 5.5) created by Clinic 212 featuring silhouettes
of urban wildlife on road signs in areas where they may be preseraiguiften unseen

or unnoticed (Clinic 212, 2015).
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Fig5.5Clinic 212Tiny road signsVingis parkVilnius(2015)

Birdhouse Rooftilby Klaas Kuén (Fig 5.6) ia bird nesting box incorporated into a roof
tile. Its iconic birdhouse form draws attention to its function as a nesting box while its
integrated presence into the roof of a house exteranotion of ashared habitatand

draws attention tothe fact that birds often roost in roofs (Kuiken, 2009).

Live video streams of wildlife in urban settings, which are gaining popularity, are also a

good way of connecting people with the surrounding nature. Another way is involving

people in documenting @ Y I LAY 3 At Rt ATS AWildOified:A Sad ¢ K
Urban BiodiversityCommunity, for example, has over 7000 members worldwide and

some 40,000 documented spottings of wild life in urban areas around the world. These

are locatedon an interactivemap and include identified speciess well agphotos of

specieswith requests tothe community for helgn identification (Project Noah, 2013).
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+ |y O2 &@rfieMPrik Ecology Sociatyo have their own map for citizens to submit

coyote sightingsas wdl asthe possibility ofindicatingthe state of the animal and the

type ofinteraction with it (Stanley Park Ecology Society, 2011b).

Fig5.6 Kuiken Rooftop birdhouse€009

Protecting nature by making it more visible is sometimes contradictory to traditional
conservation methods that aim teeparate and protect nature from human activity.
Nevertheless, iseems to be an emerging strategy in nature conservation as more and
more conservationists realizéhe importance of public support and education in

protecting the wildlife we share the plahwith.

The main challenge in a conservation strategy based on visibility and increased
human/animal interactionis inprotectinganimals from the, sometimes overpowering,
forces of human activity. Higher visibility exposes animals to more risks anteathto
increased conflictHuman/animal interactionshould be promoted in a way that keeps
animals and humans safe and should be combined with education projects that promote

respect towards animals and focus on how to behave around them.
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5.3.2. SOFT RESERVATION

The project at Hannafore beach provided a good case study on which to explore the
balance between visibility and interaction on the one hgartt protection ofthe animals

on the other. The project involved a structure with high human activity (the walkasad
relatively delicate marine creatures such as sea snails. By designing the tiles to attract
snails | had a responsibility for their safety, just like | had a responsibility for the safety of

the people walking on the tiles.

Even though the projecttarted off as a critique of reservation strategies based on
human/animal separation, it was clear early on that sodegree ofseparation was
necessaryn orderto protect the snails from being tramplagpon by people using the
walkway. This lead to expeamentation with the use of soft approaches to dividing the
space that did not seek a complete separation between human and animal activity;
transient separations that alloed a degree ofinteraction while also maintaining a
sufficientdegree ofseparationto maintain animal and human safety. Human and animal
zoneswere not definedby hard physicaborders rather they were basedon the
behavioural attributes of humans and animals i.e. designed to render human zones
naturally more appealing to humans and amil zonesnaturally more appealing to
animals. For example, on thi#avetile, people prefered walking in the centrgwhile the
water-filled grooves were more appealing to marine animals. Separation of the zones
could also be based dhe different activity times of humans and animals. The centre of
the Wavetile, for example, was a human zone during low tide but an animal zone at high
tide when the structurewas coveredwith water. Likewise, an urban feature could be

designed to beused by people during thday and by nocturnal animals during the night.

It is interesting to note that both design and conservation science have turned in recent
years more towards behavioural studies (see for example Buchholz, 2007 for behavioural
approaches to conservation aridckton, 2013 for behavioural design). Both fields are
developing more sensitivity towards human and animal behavioespgctively and
developing methods of influencing these behaviours. Combining these two approaches
within the framework of Multispecie Design has the potential for overlapping human and
animal activities in a way that reduces conflicts and danger but still allows for interaction

and visibility.
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5.3.3. EXPANDING EMPATHY

The close connection between human affection &melchances o& specieSsurvivalin

a humandominated world has grim consequences for species that are not immediate
candidatedor human affection. Irunloved Others: Death of the Disregarded in the Time
of Extinctionswriters from different fields explore questions regardihg fate of species

deprived of human affection:

G2 KFEG 2F (0KS dzyft 20SR 20KSNBRX G(KS 2ySa gKz2 |
through negligence? What of the disliked aactivelyvilified others, those who
may bespecificallytargeted for death? Then,0ob, what of those whose lives
become objects of control in the name of conservation, and those whose lives are
caughtinthecros& I ANRE 2F O2y Tt AOGAy3 KdzYry RS&aANBAK
2011).

The collection offers different possible answers to thesegtions. Amongst its pages are

tales of human respect and affection involve@mesurprising creatures, such as ticks for

example (Hatley, 2011), or tales of deep love and complex sociocultural relationships with

mushrooms (Tsing, 201®s well as cal to extend our affection, anthdeedour ethics,

G2 ONBIGdzNBE& dzyaSSy I|yR dzyy20AO0%RiEly 68  SI NYA

comprehensible ways in which these individuals alsastitutea part of a community of

myriad beings which appear to each othim all kinds of ways, asommensal as

mutualistic, as parasi, asa prey, asa resource, as cevolved andasS @2 f Ay 3 o60SAy 3aé

(Smith, 2011). The core lesson from these papers is that love of other beings is a muscle

that can be exercised and expandednclude creatures beyond the furry acdddly.

| have experienced this in noyvnwork. Oneof the thingsthat struck me most in working

with marine biologists an@speciallywith concerned nature lovers, was the depth of
empathy and connection many tiem holdin respect toeven the tiniest animals they
work with. A love that defuses from them outwards, through the events organised by the
Looe Marine Conservation Group, for example. | have learnt that love of the living can be
enhanced and cultivatedhtough close connection and interaction with other species and
through changing the stories we tell ourselves about other species and our relationship

with them; andindeedalso through sciendé® ¢ KA a Aa GKS aF NI 2F AyOfc

165 NP bl &f 2 NJ | woFk orbtiddbiopfo@ion aapabilities of barnacles is, in part, trying
to combat the common belief in marine engineering that barnacles damage the surfaces they
colonise.
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(2010) talks aboyta practice that crosses the boundaries between science and the arts:
G¢KS ONRGAOIE AYOGSNBSylGAzy 2F (KAa yS¢g aoOASy
a0OASYOS IyR it (GKS G22ta 2F GKS FINIa G2 Ozy

Artists ard designers are helpirtg shift narratives in society by engaging with all manners

of life forms, sparking wonder and fascination to even the tiniest and most unnoticed of
creatures. Such is the work of artist Daro Montag (20d%) bringsattention to microbes,

ants and earthworms. Or the work of Fritz Haeg (2013) who created homes for over thirty
native animal species in nine cities around the world, including frogs, snakes and peetles

amongst larger birds and mammals in his Animal Estates project

5.3.4. DESGNING ENCOUNTERS

Multispecies Design sees the urban landscape as a site of human/animal encounters and
interactions. Its success ggeatly dependant onthe nature ofthese encounters and on
our ability to shape these interactions in a way thatigtually beneficial, enjoyable and

empowering.

Encounters are organised and influenced by the landscapes in which they occas and
such can be shaped by the design of these spaces. By extending the notionpflihie

to include nonhumans (following Latour, @9, Barnett (2012) offers a view of public
spaces as chabited spaces that are primary sites of human/animal encounters and

proposes landscape architecture as a way of organising these encounters:

Landscape architecture is the art of organizing theseenters in such a way as

to increase humans and nonhumans self and other empowerniBmat is, to

enable them the dignity and assurance of their right to-slefiermination, be

they fish, plant, bird or beast. Landscape architecture puts species into the

conditions they require to become what they are (Barnett, 2013).
In a project concerned with permitting and facilitating encounters between urban coyotes
and humans, Barnett and his collaborators propose the design of a site theywithpe
appeal to humansind coyotes alike. The site, in Auburn Alabaimaesigned to provide
food for coyotes year round while also functioning as a leisure park for people. One of the
main lessons brought forward by Barnett regarding the design of the site is the need to

find a balance between rigidity and change in the system. A rigid system, not prone to

ecological changewould exclude coyotesvhile a system where everything seems to
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change all the time would alienate people (Barnett, 2013). For Barhettdesign of the

site is an operended procesgt is not clear what will occur in these encounters between
Kdzytya +tyR Oz2@&208as FyR (GKAAa A& LINI 27
between concepts and species in such a way as to investigate just how humangHive
G2NIR YR K2¢g (GKS& AYyiSNARASO(l 6AGK 20KSNE

Other projects concerned with the meeting points between humans and animals are more
specific about the desired outcomes. In a workshop involving designers and ecologists
organizedby RootBernstein et al. (2012), participantsere askedto address the
interaction between South American Sea Lions and humariseosite of a fish market in
Valdivia, Chile. The fish market and surrounding river banks had become home to a small
populaton of sea lions living offhe left-overs from the fishing industry. Following
concerns that the sea lions may paspotential danger to tourists and locals at the fish
market, a fencavas installedo keepthe sea lions out and prevent any direct intet@an

with people. However, as Ro@8ernstein et al. note, the design did not take into account
human behaviourand the fencewvas often leftopen by fisherman to lehe sea lions into

the fish market and increase tourist activity.

The workshop revolvedraund developing design solutions that would allow different
degrees of interaction between humans and sea liovsle also addressing the potential
danger in these encounters. Amongst the proposals developed was a ggizkeftyer
giving information abat sea lionsas well asllustrative guidance of how to interpret sea
lion bodylanguage to avoid conflict. Another was a fence incorporating feeding slots that
would allow a more controlled interaction between humans and sea lions. Yet another
solution was a bright yellow umbrella, distributed in key locations of the market, designed
to be used to scare offie sea lions in case of perceived danger. The authors classify the
proposals according to the amount of human/wildlife interaction they allow: from
complete separationwith no interaction, throughcontrolled interactionwhich they
compare to interaction with animals in a zoo, all the wayutlly free interactionwhich

they compare to encounters with squirrels in a park for example. Within these three
scenarios of interaction, the authors recognittee ability of design to influence both
human and animal behaviour to address the needs of paiidlto meet local values and

desires regarding interaction with animals.

Ly . I NJ/ Shiria@/anim# lintergtion is facilitated through the design of the

landscape within which it takes place. The main role of design here is to overlap the coyote
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assemblage with the human one by attracting both groups into the same space. The
interaction itself is free to taken an emergent form, shaped by its participaritsthe

case othe Chilean fish market, interaction is mediated via designed objects (fences, flyers
and umbrellas), which aim to control, to varying degrees, the outcomes of the interaction.
2 KAt S . abpk#ch i$ adréssed to landscape designers,-Reatstein et al. refer
specificallyto industrial designers as ideal partners for conservation scientists wishing to

design products for conservation projects.

A useful concept to take into consideratiam caseswhere interaction is mediated via
designed artefacts is that dfsymmetrical Interfacedeveloped by Resner (2001, p. 34).
Resner reminds us that humans and animals communicate and interact with their
environmentsvery differently Therefore, anylevice designed for use by both humans
and animals would have to have different, speepgcific, interfaces for use by hungan

and animals. Resner uses this concept to dtgyen remote communication dewdcfor
people and their pet dogs he calls Ro@dHome(Resner, 2001). The dewidcs used to
replace a phone which uses symmetrical interfaces on both ends (suitable for humans),

with a speciesappropriate human/dog remote communication device.

The concept of asymmetrical interfaces is useful, not just ies@a$ communication
apparatuses, but also for multifunctional structures designed for use by both humans and
other species.In the case othe outfall pipe at Hannafore beach, for example, the
structure had to appeal to humans and marine animals in diffexeays. It did so by
presenting itself to people as a walkwayhile snails saw it as habitat and feeding ground.
This is where the ability to view the world from the point of view of animal clients comes
into play in the design process: it affords designthe possibility to look upon the
designed artefact from a human perspective and from an animal perspective and see two
different things.The integration othese two visions into one coherent design project is

the essence of the creative process in Mydecies Design.

5.3.5. DESIGN AS A MODE GRANSLATION

Stories and common beliefs regarding urban fauna are often fed by misconceptions and
misunderstanding of wild animals. This can lead to unnecessary fear and negative
interaction with animals. To narrow theommunication gap between people and sea
lions, the flyers designed by ReBernstein et al. (2012) translate sea lion body language

into words and illustrations comprehensible by people. In this way they reduce the risk of
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people misinterpreting the stat of an animal and help people know when to avoid

individuals that are feeling threatened and may become aggressive.

Thistype ofintervention sees the use of design as a mode of translation between species

with different communication sets. One artist/dgaer whose work often revolves

around translating animal inputs into human language is Natalie Jeremijenko. Her work is

aimed at bringing people and animals closer together by narrowing the communication

gap between the two groups. In a collaborative patjwith Chris Woebken, the two

artists createdBat Billboard The project combines a nesting habitat for bats within an

electronic billboad serving as a communication channel between humans and bats.

Sensors are embedded within the bat boxes. The sensors pick up bat calls and translate

them (according to frequency and patterns) into text messages on the billboard. A

message could read, foEel YLJX SY a. G& GF 1Ay Fg2AGElowy,2 NJ Ay aSoi

hinting at the important role bats play in pest control within human habitats.

Fig 5.7Jeremijenko and WoebkeBat Billboard2008)
The projectwas created to helpleal with the environmental health emergency faced by

New York bats known a#/hite Nosed Syndrome by offering the bats a controlled,

diseasefree environment (ibid)
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http://www.woebken.net/bat_billboard.html
http://www.woebken.net/bat_billboard.html

In a different projectJeremijenko and her collaborators created bird perches that trigger

sound files when birds land on them. Each perch triggers a differentdedanessage

designed to entice humans to share their food with the biadswell astressing which

human food would be nutritious also for the birds (Jeremijenko and Taylor, 2006). The
LISNOKSa NBX Ay (GKS @2NRa 2F (&®ird  NIAAGA
communication, translating into human dialect some of the birds concerns and
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5.3.6. RESPECTING BOUNDARIES

The question of wildlife feeding (and birds in particulag gghly controversial onand

one that comes up often in convet#ans with conservationists and in workshops with art

and design students. Hptly articulates the tension betweethe wild andthe tame in
NBfliGA2Y (2 diNDBlIYy gAfREATS® . SigSSy GKS Kdzy
specieqsee Snaebjornsdottir ahWilson, 2011and the conservationist wish to preserve

their wild nature.

On the one handresearch shows that the practice of bird feeding increases avian
abundance in the city (though it has no documented effect on species richness) (Fuller et
al., 20@). On the other hand, birfleeding poses health risks to birds, from inappropriate
diets and choking riskas well as riskto humans, as birds become more aggressive when
they are fed by humans (Ballantyne and Hughes, 200®yeover, bird feeding is
criticized for changing bird behaviour and creating dependency on anthropogenic food

sources (Brittingham and Temple, 1992).

WSNBYA2Sy12Qa4 LINRP2SOG IRRN’X&aasSa (GKS KSIfaK |
practices. It is presented as a tool for fatalting birds' control of human behaviour

(Jeremijenko and Taylor, 2006). Bdbes it not also represent the risk of creating bird
RSLISYRSyOe 2y (SOKyz2ft23& IyR KdzYlry FTSSRAy3K

use by wild animals pose this same ?isk

Design has a strong domesticating power and this should be kept in mind when designing
for nonhuman species. One way of addressimgissue oflependencywas presentedo

me by a biologist studying bird behaviour (Kight, 2014, private conversatianyolives
thinking about bird feeding in terms ofatural resourced-ood sources in nature appear

and disappeasporadically fruit trees and bushes once depleted will not generate more
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food until the next season. This wayild animals are less prone teebome dependent
on one food source. Likewise, feeding birds in a sporadic way would reduce the risk of
creating dependency on one source and the bird would be coertedmaintainingits

ability to be seHproviding.

The same principle cadrme applied todesignat large. Thinking about design asatural
resourcgwith inherent variabilities) can help address the risk of creating dependency and
minimise changes in behaviour. | shall return to this notion in the sectiomanmade

systems as further extemsis of ecosystems.

Though controversial, bird feeding sgynificantlyless contentious tharthe feeding of
other wild animalsln many casesnimal feeding is the main cause of aggression towards
humans and presents health risks to tfed animals. Sta® & t Cdékistng with

Coyotesvebsite warns about the risks of feeding coyotes:

human food is not healthy for coyotes but like any dog, they will eat what you

give to them. Deliberate feeding is the sole cause of aggressive behavhiah

is why itis illegal under the provincial wildlife act to attract coyotes (Stanley Park

Ecology Society, 2011a).
Feeding wild animals reduces their natural fear of people and leads to more conflicts. In
Feral,Monbiot (2013, pp. 11§16) talks aboutthe importance ofmaintaininga natural
fear of humans in animals that apetentiallydangerous. Hdemonstrateshow countries
where wolf hunting is legal often have a healthier relationship with their wolves than
countries that have banned hunting. Thisdse to the fat that controlled hunting
YIEAYOUlLIAya GKS 2t @3SaQ yI GdzNT f FSIFEN 2F KdzYl ya

settlements.

Animal behaviour is bound to change as they interact with anthropogenic systems, and
we mustbe consciou®f these changes. Feedingpiobaly the most studied aspect of
these changes and is stltle topic ofmuch debate. More researchs well agnore public
debate is needed to better understand these changes and set guidelines for what changes
are deemed acceptable. As we invite more arlsniato human settlemers, there is a

case to be made also for maintaining boundaries between the wild and the cultivated
elements of the city. As researchers studying animals in the wild know, there is an
importance also to cultivating detachment in humanimal relationsand engagement

and detachment do natecessarilgit on opposite poles of such relations (Candea, 2010).
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In designing humaanimal interactionsthere areprobablymore open questions than
there are answers. A nekind of relationship isneeded for urban wilds, onthat is
different from our relationship with companion and domesticated species but also
different from our relationship with animals in the wil#¥hen establishing such a
relationship,in addition totaking advice from sciencave may also take advice from

philosophers of humasnimal relations, such as Donna Haraway:

Agreat deal is at stake in such meetings, and outcomes are not guaranteed. There
is no teleological warrant here, no assured happy or unhappy endowally
ecologicallyorscientifically There i®nlythe chance for getting on together with
some grace. The great Divides of animal/lhuman, nature/culture,
organic/technical, and wild/domestic flatten into mundane differenetf® kinds

that have consequencesd demand respect and responsether than rising to
sublime and final endéHaraway, 2007, p. 15)

5.4. MANMADE SYSTEMS ARFMER EXTENSIONEOBSYSTEMS

Nature is,undoubtedly, the best provider for wild animals. The need to provide habitat

artificially F NAaSa y24 FTNRBY | RSTAOASYOe Ay vyl Gdz2NB
removing of nature from areas humans have claimed for their own use. If the goal is to

invite animals back irand better provide for them in such aredbken there is a lot we

canlé Ny FNBY GKS gl & yFrid2NE R2Sad4 WRSaAayQo

Design inspired by nature is a weéitablished and growing area of engagement for
designers (see Benyus, 2002 and Oxman, 2010 for two different exanipies)ot my
intention to provide a review of fields such asbiomimetics, biogenesis or other
approaches to design inspired by natigsee Oxman, 2010, pp. d97 for such a review)
Rather, my intention is tdoriefly touch on a few aspects of the field that ad#ectly

relevant to the discussion about Multispecigssign.

5.4.1. OPENENDED AND EVOLVINESIGN

When designing the tiles for Hannaforewas clear thaimy control over the aesthetics
of the design couldnly go so far Any surface designed for colonisation is bound to
change its appearance with time and thées certainly did lookdifferent on every site

visit. When designing for wild animals we expect animalséalify and customize the
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artefact as they interact with it. This process blurs the linesardy between designer
and client but also between prose and outcome (a separation that does not exist in
Yy I GdzZNEQa RSaA Jiypbodides differént fundigh§ (foBdiBrentispecies) in
different stages of its lifeand for many birds, mammals and insects it willy becomea

habitat once it dés and the processes of decomposit@eatecavities in its trunk.

Though unintended in their planning and design processes, we see a similar phenomenon
in cities. It is often in the broken and abandoned elements of our diti@swe find the

most biodiersity. Cracks in the asphalt capture water and expose soil, creating the
conditions for life to emerge; abandoned buildings and infrastructure become home to
bats and birds just like dead trees do. Everything in nature is in constant change, in cycles
of evolution, in cycles of decomposition andeemposition. There is no waste or end of

life, just flows of energy and material.

Is it possible as designers to cultivate this quality of constant change and evolution in our
designs? To let go of the wish t@éze the artifice in on@lealstage? Is it possible for us
Fad | az20ASde G2 YIF1S NR2Y ¥F2N) 4KSaS daAYLISNFSOI

broken, the rundown and abandonednd view them for their own unique aesthetics?

Had | left the test tiles iplace at Hannafore longer, the process of ecological succession
would probablyhave continued; the limpets that had just move in would have changed
the algal composition on the tiles, influencijrg turn, other species feeding on it. Some

of the seaweednay have gained hold and grown larger, creating new microclimates and
providing shelter for crabs and anemones. Maybe barnacles would begrtually
established, changing the texture of the surface, blocking algae and seaweed growth and
providing food fomew species. Some maintenanpessiblywould havebeen neededo
maintain the use of the tiles as a walkway. It is difficulfaieecastthe course of possible
events and such would be the cage many instancesf Multispecies Design as we gain
more knavledge of how wild animals interact with anthropogenic systems. We need to
learn to view design as an opemded process on which we aot have full control. And

we need to design systems capable of changing and evalvirgiimetogether withthe

ecolagical and geomorphological processes.
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5.4.2. COMPLEXITY

We have seen that adding surface complexity to a structure incrahedsiodiversity of
colonising species (Kostylev et al., 2005). Complexity and diversity of form are defining
characteristics of naturamaterials and systems. According to Pearce (1990), nature
createsthe maximum diversity of form withhe minimum component inventory. This
provides a diversity of habitats where different species can find nidiresasign of built
environments on the dgher hand,is often reductionist and uniform (Phemister, 2010).
There are many places in which complexity can be added to features in the built
environment to create habitat for diverse animals. Different bricks, for example are being
developed to incorpaate into wallsto provide a habitat for birds (see Dunkerton, 2015

for example,Hg 5.8 below) or bees (for example Green&Blue, 2FHEp 5.9 below). In
addition, in Australia, a group of researchers have developed a tile incorpoadtiadgjtat

for lizads, to be used on living roofs (deGroot et al., 2010).

Diversity and complexity cape addedin all levels ofthe design and planning of built
environments, from choice of plantséo diversity of textures and features on hard

surfacesThis will createnew niches and opportunities for urban wilds.

Fig 58 Dunkerton,Bird Nesting Bricik015)
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Fig 59 Green&BlueBee block$2015)

5.4.3. CONNECTIVITY

When talking about greening the grey features of built environments, Naylor et al. (2014)
discuss the potential of using grey infrastructure to connect defragmented green areas in
cities. If emmanced to provide habitat and other ecological features, a sea wall, for
example, can help create habitat continuity between natural beaches on both its sides.
Similarly if designed with appropriate wildlife crossings, a road doesieroessariljhave

to separate the habitats it runs through. Green and living roofs, as another example, can
be conceived as stepping stonéelping migratory birds and insects cross the city, and
can be spaced and designedtcordingly The point here is to consider the larger

ecosystem in which the design vl placedand design for flow and connectivity.
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5.5. SUMMARY

The field of design, through its various domains and approaches, can contribute to
different aspects of the paradigm shift described in the previous chaptearithelp
address the needs of nonhuman species in humdaminated environments and it can
help reconnect people with wild animals. Designers can work with scientists to translate
their research into landscapes, prods@nd services that achieve specificotogical
goals or they can make their own work friendlier to wild animals by reflecting on the
impacttheir work has on other species aray integrating general ecological principles
into it. In all cases, designing to address the needs of wild animalsres a shift in the
mind-set of the designer anthe development ofnew sensitivities towards nonhuman

species in the design process.

The following is a summary tifie processes and tools, used in rawn practice and
gathered from the work of others, with assistin entering this mineset and cultivating
sensitivity towards nonhumans in the design process. It is proposed as an initilttool
for instances ofdesigning multispecies products and servjcegth the intention of

developingit further into an online toolkit for Multispecies Design.

5.6. TooLs FORIULTISPECIEXESIGN
Principle Process Focus
Animals as

clients of design

Extending responsibilityy Extend to your animal clients the same
respect and responsibility you would to your
human clientsRespect their neexshs well as
their wild nature.Avoid interventions that
pose health or safety risks or thatight

create dependency on humans or technolog

Identifying needs Identify the needs ofthe animalyou are
designing for. What is missingrfthemin
human habitats that exish natural ones?
What risksare presentin human habitats that
canbe addressedy your design?
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Participatoryanimal
design

Animals willmodify the designs as they
interact with them Takethis into
consideration andlesign for these
interventions.

Getting to know
your animal
clients

Learning the science

Readpapers and books, watch videos and ta
to scientists studyinghe animal.

Multispecies Design
Ethnography

Spend time with your animal clients in the
field.

Use photos, videg drawing and visual
diaries to capture their interaction with their
environmentsFocus oreco-socictechnical
interactions, i.e. interactions between
animals, humans and manufactured objects

Proxy interviews

Interview people atdyingthe animalin
guestion Ask themto talk aboutthe animal
and alsdor the animal (as if they werthe
animal).

Identifying animal
spokespeople

Where possiblgidentify animal spokespeople
capable of speaking on behalftbie animal
throughoutthe design process

Somatic design
research

Experimentin seeing and experiencirthe
world from the animal@ perspective.
Useyourimagination, role playing,
movement, props or any other meagsu can
think ofto helpyouwith this.

Changeyour viewpoirt to the height ofthe
animal and movén the environment atthe
FYAYlFtQa LI OSo

Tryto enterinto an anima® Umwelti.e. into
the environment as it appear® the animal
throughits perceptive organs.

When using movement, first learn biological
and ecolgical facts abouthe animal, then
act them outin different interaction
scenarios.

Representing
animals
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Representing animals if
the design process

Create animal personas aimtludethem in
stakeholder interaction maps of your
product/service.

While prototyping, assesthe designs also
from an animal @erspective Get help from
your animal spokespeople for this.

Representing animals ir
society

Canyourdesign helpmake the presence of
urbanwildlife more visiblédn cities?

Canit highlighttheir needs?

Canit highlightthe benefits of living amongst
animals?

Designing for
human/animal
interactions

Focusing omutually
beneficial interaction

How doesyour design benefit animals and
humans?

Does it bring them closer togethar a
respectfulway?

Soft reservation

Somedegree ofseparation betweerthe
animaland human uses of a structure is
sometimes neededtb keep humans and
animals safe. Can this separatio@achieved
by addressing human and animal behaviour
Can hard barrierbe avoidedto leave room
for interaction?

Addressing existing
cultural baggage

What isthe existing relationship between
humans andhe animalin question?
Whatarethe storieswe tell aboutthe animal
in the specific sociocultural context?

Can your design challeagnisconceptions
and misunderstandirgregarding the animal?,
Can they generataew narratives that focus
on co-habitation and reconciliation?

Avoiding domestication

Manywild animals carbe turned into pets;
this isnot the goalin Multispecies Design.
Respecthel y A YwWild n@tére and avoid
design that mayeadto domestication.

Openingup
communication
channels

Canyour design helppenup communication
channels between humans and animals?
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Can it translate animal language and
behaviour intocuesunderstandableby
humans and vice versa?

Seeking synergies

Animals can providdifferent ecosystem
servicesn human habitas such as water
filtering, pest control andveedremoval.Try
to look for synergies between the needs of
humans and those of amials.

Design like an
ecosystem

Openended design

Think ofyour design as part of an ever
changing system anakcceptthat you will not
havefull control overall its outcomes.

Can your design follow and change accordir]
to natural processes such asodagical
succession, weathering and climate change

Ecology of reference

Someanimals and plantared LINJER | LJ{ §
(Del Tredici, 2014p certain conditionsn
urban environments because tifeir
similarityto natural featires (tall buildings
and cliffs for example). When addressing a
specific area or featura a built environment
try to find your ecology of reference, i.e. a
natural ecosystem with similar morphologica
chemical or climat features.

Connectivity

Greyfeaturesin urban areasre often
adjacent orin proximityto green ones. Can
your design intervention help connect
separated green areas and increase habitat
connectivity?

Embrace complexity

Complexity orall levels often leadso more
biodiversity. Intude complexity of form and
materialsin your designgo offer more
diverse options and niches for animals.
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6. CONCLUSIONS AKKDNTRIBUTIONS

This chapter brings togethéne conclusions from the theoretical and practical sections of
the thesis 0 addressthe research questions, highlight theoretical and methodological

contributions extending from this work adiscussareas for further development.
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6.1. ADDRESSING THE RESEARUESTIOMSID AIMS

The research questioreonsidered in this thesis amncerned withthe role of designin
facilitating the shift towards more bidiverse human habitatDescribinghis role and
outlining conceptualand practicatools capable of aidingn the development othe field

of design in this directiohavebeenthe main aims of the work.

Practice has been central to addressing (and framing) the research questions. Through a
case study design project concerned with incorporating greater biodiversity into a
manmade structure, | experienced and explored various asps of designing for
nonhuman species antheir integration into human systems. The case study project
highlighted areas in which designing to meet the needaarthumansis differentfrom
designing for humans and exposed a gap in design methodologiestudying and
representing wild animals in the desigrocess New method$iavebeen exploredand
developed for addressing this gas well aslifferent modes of collaboration with science

in projects involving nonhuman species.

To better understand reant calls to include more biodiversity within human habitaie

research explored ecological, philosophical and societal aspects of this shift. A view of the
OKItfSyaSa 2F 0A2RAOGSNEAGE SNP avasyoposed R KdzYl y{ A\
asbeinginterconnected andsoa framework for addressing this interconnectedness

suggestedasedon an expanded understanding of the term Reconciliation EcqRBY

The framework olREwasexpandedo addresghe gap in knowledge identified within RE
andrelated fields These fieldpromote physical modificatissof anthropogenic systems
(to support biodiversity but tend to overlook thedeepersociocultural implications of
sucha shift A specifiexampleof thiswasobservedin reviewing the field of edogical
enhancement of coastal structures for the case study. Research in thén&ieldcused
on physical changes to coastal structures that m#iem more appealing to marine
species butarelyaddressedheir interfaces with human culture and sociefjpaddress
this gap, the case study focused orstaucture with a high humanactivity, and the
interactions between the ecological, the technical and the humasre taken into

consideration both in designing tleructureand in assessin

Areaswere icentified within the frameworkof RE that are relevanto the field of design.
These includéintegrating the needs of wild species into the design and planning of built

environments, facilitating the sociocultural shift into mdoeodiversehuman habitats
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shifting narratives in societsegardingwild animals and addressing human and animal

behaviour through design.

Next, Multispecies DesigrfMD) was proposedas a conceptual and methodological
framework forembracingthis new role for desigrKeyPrinciples of Multispecies Design
were proposed basedn experience from the case studgdditional practial work
workshops anda review of relevant work by othereasigners and artistsas well as
theorists, writers and commentators working in the fielcheseprincipleswere grouped
under three categories representing thréey conceptof MD: 1. Animals as clients of
design 2. Humahanimal interaction as a designed experience anill@8made systems

as further extensions of ecosystems

Whilethere isa growirg body of design literature concerned with ttidrd category i.e.
how to design human systems molike natural systems (for example: natural design,
biomimicry, biosynthesis and biogenesi$#dss workhas been identifiedregardirg the
other two aspectf the MD framework. Somereference to humafanimal interactions
as designed experiensbave beenfoundand projects which embody thapproacthave
been reviewedbut there seemsto be a lack of theoretical and methodologitabls for

applying this apmrach in design theory and practice.

The same is truef the treatment ofanimals as clients of desigihere are, no doubt,
design projects which treat nonhuman species as cliants stakeholdersbut because
designing fomonhumansis in many aspectsignificantly different from designing for

humansthereisa need to develop specific methodologies for supporting pinicess

Themethodological ramificationsf MD havebeendevelopedthroughreflection onthe
practical elements of this researchethods from participatory design, service design,
design ethnography an#letadesignhave been adaptedfor use with animal clients
together with new methodsoriginating in other fieldéo form aninitial set of tools for
Multispecies Design. These tools aidaitguiringnew sensitivities towards nonhuman
species within design projects and help natggthe processof designing to meetheir
needs and integration into humasdominated habitats.These tools Wl need further
development and testing over time buhey have beenshown to beuseful inmy own

practice and for engaging students and raisisigcussions in the workshops.
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6.2. MAIN ©®NTRIBUTIONS THE THESIS
Themain contributions of this researcire:

First, in proposing that design thinking and practi¢ewve an important role in the
emerging paradigm shift calling for neobiodiverse human environmentsand in
positioning this role at the intersection ofREand the turn towards animalsin the
humanities.In other words,R S & Ardle/i©mot just tomodify physical anthropogenic
systems to support biodiversitput alsoto addressrelated socioculturalaspects of this
shift.

Second in proposingand developingMultispecies Design as a framework for design
activities concerned with the intersections of wildimals and human systenihe work
offersconceptual and practical tools for Multispecies Desagnd specificallyfor the areas

of the practice considered less developdd support designersin engagng with

nonhuman species artieir interactions with lumansand human systems.

Andthird, in describing modes of collaboration with science and scientists in projects of

Multispecies Design.

6.3. TOWARDS MULTISPECIEXXSIGN APPROACH

The inclusion of wider diversity of species within humaominated enwionments
represents a proposal capable of addressing differembntemporary ecological,
sociocultural ancethical challengesHowever while this prospect isin many waysa
design challenge, the discussion has remaimaxstly outside the design world, taking
place mainly within ecology and conservation circles anecently also within the
humanities. Some of the reasons for this are extal to the discipline of design;
conservation biologists, for example, still see the nagrnof impact oftheir disciplire in
addressing policy. Wile this may be true for traditional conservation efforts,
Reconciliation Ecologyanareawhere public opinion and changes on the ground can be
implemented through innovative design armmeative thinking with changes in policy
following(i.e. design action on the ground drives policy, rather than implemeniSikjer
reasonshaveto do withthe nature ofdesign as &dumancentred discipline and the lack

of methods andheory for including nonhuman species in the desgncess
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designrequires thedevelopmentand adoptionof a design approach witincreased
sensitivitytowardsnonhuman speciescurrentlyseenonly in the margins of thdield. It
requireshighlighingareas where design mdaveanimpactand defining new scopes for
the field. It alsorequires new modes of collaboration with other fields relevant to this
shift.

Multispecies Design offews theoreticalbackgroundfor the emergace ofsuch adesign
practice It helpsnavigate the desigprocesghroughthis new territory by offeringways
of studying wild animals and representitigem in the desigrprocesslit helpsavoidsome
misconceptiongegardingwild animas in humardominated habitats.It offers ways of
addressing the meeting pointsetween humans and wild specie.suggestsvays of
collaborating with scientists and working with scientific daest importantly, 1 offers
a newmind-set for designersdy expanding thepradice of design to include nonhuman
species; an approachwhich, althoughcurrentlymarginal seemsto be gainingpopularity

and interests among designers.

Below is a summary dhe three key concepts of Mdientified and described in this

thesis.

ANIMALSAS CLIENTS OF DBBIG

Treatinganimals as clients of design is proposed as a way of facilitd@igintegration
into humandominated environmentdy addressingheir needs through the design and
madification of anthropogenic systenisrefers not jus to projects vhere specificanimal
clientshavebeen identified but ratheraims to promotesensitivity towards animain any
design projecty raising the questionwvhich other species mayenefit or be otherwise
impactedby the design proposalf thisarea tools havebeen proposedor representing

animals in the research and design phases of a praguiell asn the assessent ofthe

designLINR LI2alf FTNRBY |y FYyAYFIEQa LRAYyUGU 2F GASgo

HUMAN-ANIMAL INTERACTIOR BESIGNED EXPERESNC

Asthe presence bwild animals in human habitats gropnso does the need to manage

and facilitate their integration in a way which respectie needsof both humars and
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other species. Viewing humamimal interactionsas a designed experience a way of
reducing potentidconflicts, protecting vulnerable species from humans and humans from
potentially harmful wild speciesandallowing space for meaningful and respectful cross
species interactiont occur. Thes@avebeen showrto havea positive effect on human
health aad wellbeing, promdhg biophilia and increamg the motivation of people to
protect nature.In thisarea tools havebeen proposedor making wildlife more visible in
human environments, protecting wild species while keepingm visible, promoting
empathy and wonder of the natural worl&aind addressing the meeting points between

people and wild animals.

MANMADE SYSTEMS ARFHER EXTENSIONEOBOSYSTEMS

The thirdaspectof MD presentsa theoretical and methodological shift in design practice
by viewing human systems as further extensions of natural ones. Meresee the
emergence ofdesign approaches inspired by or mimicking natural processes, such as
biomimicry, natural design @xman2010) andnatural landscaping. Common to these
approaches is thdedre to design human systemghich arenon-linear,dynamic, resilient

and sustainable. Often the benefits for humans are highlighted in such approacivs

asin reduced material use, better ecosystem services and improved resilience, but such
systemshawe benefits for other species as well asdnsequentlyend up attracting a
wider diversity of species into human habitals thisarea tools havebeen proposedor
treating design as an opeanded and evolvingrocess as well asaddressing the notion

of complexityand connectivityn design.

6.4. CONTRIBUTIONS TO THIELD OF ECOLOGIERHANCEMENT OF

COASTAL STRUCTURES

To date research inthe field of ecological enhancementsf coastal structures has
remained mainly within scientificcircles and applicatons have typically been part of
research studiesr engineering solutions tmeet regulatory requirementsOneof the
consequencesf this has been that the ecologidainction hastypicallybeen considered
in isolation from the humarfunctionof the strucure, andis often appliedas a retrofit In

addition, the interfaces of these enhancements wlitlman lifehavebeen ofsecondary
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concern, limitingheir visual ppealand ability to communicatéheir ecologicafunction

to people.

Consideringecologicakenhancement from a design perspective has aided in viewing the
ecological and human functions in a holistic way, stres$iai interconnectednessnd
synergetic propertiesand promotinga cultural appropriation of the scientific dais well

as its reinterpretation, contextualization and connection to other contemporary
phenomera. This approach, manifested in the framework of MD, may aid in
communicating the value in involving designers in projects of ecological enhancements
and, more generally, maylalv stakeholdersrom beyond design to recognise the value

of designthinking andprocesgsbeyond a superficial aesthetic activity

The case studyt Hannafore beach hademonstratedthat it is possible to desig
ecological enhancementalsoin areas ofhigh humanactivity. It has shown that it is
possible to overlap the ecological and human functions ofdtmacture in a way that
enhance both, and this gives the sen® of a sharedtructure used byboth people and

marine species.

6.5. RESEARCH LIMITATIGND FURTHER DEVELOPMENTS

The main limitation of Multispecies Desi@min the fact thatit operates in areas of
uncertainty and sometimesigh controversy. As with the case of wildlife feeditigre

are often opposing viewesegardingthe treatment ofwild animals in urban areas that may
lead to very different design outcomes. addresghis, Multispecies Design has temain

open to constant public discussion involving different disciplines and different points of
view. Different degrees of human/animaitéractionwould lead to different degrees of
interference with both human and animalvdis and influencing these interactions
requires in addition toscientific inputs on the matteia broad public discussiorHow to
facilitate and manage this discussibas notbeen fully exploredn this thesis and would

need to be a matter of further development.

Likewise, the tools proposed here for Multispecies Design areitial set of toolsthat
would need further testing, development and expansion to dituations | have not

foreseenin this thesislt ismyintention to makethem available to the desigpommunity
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via an online platfornandto collect feedback and suggesticlesmproveandcontinually

developthem.

On a practical levelhe relatively shortest periodand scaleof the tests at Hannafore
have not allowed me to fully test the intended function of the tilddonger test period
would likely lead to different biocolonisation resyléd adjustments to the designs may
have to be made if anpportunity to use them commercially ariseBrof. Thompson and
Dr. Firth marine biologists from Plymouth University, hagepressed their interest in
further monitoring the tiles from Hannafore in a new settingRtymouth. If this goes
forward, additionaldatawill demonstrate how the tileperformover a longer test period.
Additional information will also arrive from the Encrustation project (described in
appendix 1) and a clearer viewof the role of designers irthe field of ecological

enhancemeninay resut.
58aA3dyQa Sy3alF3aSySyid 6A0GK (GKS ¢g2NI Ra 27F
society ign its infancy. It is my hope to see it develop further d®manifested in the

work of design practitioners, in design education and in closer bmmdion between

designers and conservation biologists.
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APPENDI® ;. HANNAFORSUPPORTING
DATA

This sectiorrontainsadditional data from the research and assessnthe casestudy

desiq exploration at Hannafore beach.

1. PRELIMINARY RESEARCH

The first few visits to Hannaforgere dedicatedo preliminary research. Below is

a list of techniques used for this research @ahd main findings

1.1. TECHNIQUES USED

9 Semistructured converstions with people in the field, including/lartin Coombes
(University of Oxford)Larissa Naylor (Exeter University), Abby Crosbyngéll
Wildlife Trust), Richard Thompson (Plymouth University), Heather Buttivaood
Marine Conservation grogpotherLMCGnembes, Steve Pound (sith WestWater)
other local figures such dacal Coast Guard and kiosk manager.

1 Reviewof scientific literature regarding ecological enhancemeitoastal structures

1 Design ethnography techniquesabservation, visual journal, photond video

recordings

Visit to the beach with Local VMCA chair

Visit to the beach with area manager from SWW

Talks with visitorso the beach

Internet search

= =4 4 -—a A

Review of literature written on the beach and pipeline (CWT)
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1.2.RESULTS

GENERAL
I The beach enjoya healthy, biodiverse ecology, knovanound Cornwalfor its
diverse rock pools
1 The beach gets many visitors throughout the yearrainlyin summer

1 LocalLMCG (Looe Marine Conservation Grdgggen to help support the project

USE OF THE STRUCTBREBEOPLE
1 Main activities on the beaclconnected tothe outfall pipeare rockpooling,
kayaking and walking to Looe Island
1 Kayaks aresuallydragged to the end of the pipe to be launched
1 People walk off the pipe at two main points: opposite Looe Island atitbatnd
to visit rock pools

1 Many visitors just walk along the pipe and back without getting off it

USE OF THE STRUCTBREONHUMAN SPECIES

1 Some limpets and periwinklegdryfew top shells and a dog whelk) can be found
on areas of the pipe with a roughsurface

1 Some areas of the pipe have a rougher surface because a wooden rathex than
metal mouldwas usedto make them. Rougher sections haleen colonized
faster

1 Some green algae growth on sections of the pipe in higher tidal area

i Seaweed growth on séon of the pipe in lower tidal area. This is also where
fewer people walkas it is after the turn to Looe Island

9 gastropod concentrations in shaded area under manhole

1 Barnacles can be found on a sectiorle pipe that hasbeen worndown heavily

1 Keel wams can be found othe side wall of pipe at low tidal zone

GENERAECOLOGICAL AND GEOMERLOGICAL PRINCBRELEVANT TO THEESIT
1 Surface complexity enhances biodiversity on artificial structures (Moschella et al
2005, Kostylev et al 2005)
1 Ata scale oklcm Barnacles were more abundant (Coombes 2011)

1 At a scale of <10cm general increase in diversity (MoschellaZaG8)
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1 Creatingrock pools (scale 100cm) increases diversity antde presence of
species sensitive to desiccation (Moschella e2@05. This becomes even more
important above mean tidal level

1 "Rock pools can ... provide suitable habitats for recruitment and settlement of
species such as limpets, winkles (littorinids) and crabs." (Moschella2&0a)

1 Carbonate rocks increase surfacemplexity by weathering and b¥erosion
(Moschella et al2005)

1 Human activity is a major cause of disturbance to biocolonisation (Moschella et
al. 2005, Thompson et a2002)

1 Topographic features provide shelter from waves and refuge from predators
(Mosdella et al 2005)

T "Promoting settlement of limpets can be ery useful, cost effective and
environmentallysensitive tool fodrasticallyreducing the abundance of nuisance
green algae thagenerallyflourish on disturbed habitats such diequently-

maintained manmade structures or slipways." (Moschella et2405)

SUGGESTIVE POSSIBEST
1 It may be possible to increase the durability and longevity of a structure by means
of biocolonisation urrently beingtested by Coombes and Naylor)

1 Promoting barnale colonisation can make a surface safer to walk on for people

OTHER CONSIDERATION
1 Itis important to promote interaction between people and the environment to

address the metabolic rift

2. QUESTIONNAIRE TEMFPEAT

The next four pages contain the templatetbé questionnaire used for assessing the two

design proposals for the outfall pipe at Hannafore.
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Hannafore tests feedback form

You are invited tdake part in a research project by giving feedback on design tests installed on
the outfall pipe on Hannafe beach. The feedback is anonymous. Parts of it may be used in
future publications, exhibitions or presentations including my own PhD thesis.

Pleasdeel free toask meif anythingis unclear or you require more information.

Part 1:General questions

1. How old are you?

Under 12 years old 12-17 years old 18-24 years old 25-34 years old

3544 years old 4554 years old 55-64 years old 65-74 years old

75 years or older

2. How far have you travelled to be here today?

0-5 miles 6-10 miles 11-20 miles +20 miles

3. Do you believe structures like the outfall pipe on this beach can have an ecological function

(e.g. provide habitat and feeding grounds for marine lifiedddition to their use by people?
Yes No

4. If yes, what do you think this function may be?

5.In your opinion, isthere value in creating habitat for marine speci¢e.g. sea snails,

ol Ny I Of Sax ONihinéiontfall pp&RY 2y S & X 0

Yes No
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6. If yes, what is the value?

Part 2:Feedback on th designs

The test tilegecentlyplaced on the outfall pipgvere designed to enhandée habitat value of

the structure while keeping it a safe walkway for humans.

e \
e —
T ——
e —
e —
T ———

»

In order toanswer the next questions please try to imagine each of the two desimyering the

entire length of the walkway. The images below might help with this.

163



7. Which of the designs do you think does a better jobcaeating habitat for marine species?

5SaAday ! a!'N 5S8Saxdy . a2 The original smooth walkway

7.1. Please explain your answer

8. Which of the surfaces feels more pleasant to walk on?

5SaA3dy ! &' N 5SaA3Iy . a2l Theorignal smooth walkway

9. Which feels safer to walk on(®.g. less slippery)

58aA3y ! a!N 5S8SAaAA3IYy . G2 The original smooth walkway

10. What do you like and dislike about each design, why?

5SaAr3ay | 4! NJ 5SaAr3dy . a2l @S¢
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11. Overall, which of the surfaces do you like best? Please explain your answer

5SaAday | a! Niesigh R\Wave The original smooth walkway

12. Do you have anything you would like to add?

Thanks for your feedback!

Pkase contact me if you have aaglditional thoughts or questits
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3. TABLE SUMMARIZING SHES COUNTS GMNNAFORE SITESMIS

Date of visit| Treatment Total individual animals in family/genus in 10 quadrants of 25 cm x 25 cm

Tideout Tideout + 4h Tideout Tideout + 4h Tideout Tideout + 4h Tideout Tideout + 4h Tideout Tideout + 4h

B 15 2 13 11 0 0 0 0 0 0
B 51 48 10 11 0 0 2 0 0 0
B 56 56 15 13 0 0 0 0 0 0
B 76 71 36 38 0 0 0 0 0 0
A 16 15 11 12 0 0 0 0 0 0

10.09.2014

C 31 2 0 0 0 0 0 0 0 0

Table 1: Animal counts on five site visits on A (Urchin), B (Wave) and C (flat concrete), take
as the tide recedes from the test site and againrfhours later. Apart from one hermit crab

observed on the Urchin tile, all animals observed and counted during the test period were s
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4. HANNAFOREND OF TRIAL SURVEY

4.1.SPECIES FOUND ODNEWAVE TILE

All these speciewere foundin the side grooves, i.e. the area intended for colonization.

ALGAE
Fucus spaProbablyFucus vesiculosus (bladderwracK)uite abundant
growing in the side groove€ouldpotentiallygrow toalsocover the centre.
Having the grooves drain would disadvantage it and so would introducing
limpets earlier on. Growth slows down in the wint&ammer growth may be
kept low by high human traffic. Not enough time to establish & gpecies

couldcompromise the use of the tile as a walkway.

ScytosiphonPresent in side grooves, abundant though less than the Fucus.

Same concerns as to Fucus

Ephemeral green alga&reen algae, typical to high shore, present in side

grooves, lesslaundant than above two.

Hildenbrandia spa. (Encrusting red alga€olonising the surface of the side
grooves, very abundant on vertical wall of the grooapparentlydue to these
being more shadegroviding forage to various sea snails. Doafssean to
present a risk of spreading to walkable surface or to top of groovey @rlean
contact with shoes whepeople arewalking on the grooves). Presence

significantlyreduced in areas where limpets have established.

GRAZING SNAILS
Gibbula umbilicaligflat or purple top shell)Most common snail at end of trial.
Foundabundantlyin the side grooves feeding on algae. Both juvenile and adult

sampleswere found
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Phorcus lineatus (Toothed top shel&knother member of the top shell

(Trochidae) family, faud quite abundantlyin the side grooves feeding on algae.

Both juvenile and adult samplegere found

Littorina littorea (Common periwinkle)Foundabundantlyin the side grooves

grazing on algae. Both juvenile and adult samplese found

Littorina saxatilis (Rough periwinkle)Another member of the winkle family

found lessabundantlyin the side grooves grazing on algae. Both juvenile and

adult samplesvere found

Patella vulgata (Common limpet)Although the tilesvere designedvith them

in mind, limpetswere the last snail species to establish on the tiles. 5 individuals

were foundat the end of the trial, 2 of mediuramall size and 3 small. Although

these were less abundant and last to artitree effects of their presence was
clearlyvisiblein the form ofgrazing marks in the red algae cover in the side
grooves. Presence of Hildenbranaiasvisiblylower around the areas where

limpets have established.

PREDATOR SNAILS
Nucella lapillus (Dog Whelk}wo individualsvere foundon the tile, inthe
grooved area (othersere viewedon other sampling daysreyingon other

snails).

4.2 . FPECIES FOUND ORCHIN TILE

ALGAE

On the Urchin tilealgaewere visibleonly in the small exposed pools collecting by the

entrance to the covered rock pool. Heomly Fucus spa. and Hildenbrandia spaere

identified and in much smaller quantities than in the larger grooves oMifavetile.
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GRAZING SNAILS

Grazing snails were also fougubt in the small entrances to the pools and in smaller
guantities than on theWave tile. Species found wereGibbula umbilicalis, Phorcus
lineatus and Littorina Littorealhesewere alsofound, in smallerquantities than on the

Wavetile.

UNDER THE COVER

The coveredock pool wasmonitoredto someextent throughout the period of therial
using an endoscopéut this did not allowthe proper identification othe species within
the pool In order toproperlyobserve the covered pool, the lidgere takenoff at the end

of the trial. Upon opening the lid, it became evident that the ploadbeen filledwith an
oxidised sediment which did not make for good habitat conditions. The sediment must
have filled induring the last month of the trial as on the previous visit the endoscope
could still movedreelywithin the pool. This wagrobably due tothe increasing storminess
of the sea as winter approachedlevertheless, somkve speciesvere foundwithin the
pool which were not present on thé/avetiles. These were two species of worms on the
back of the coverPomatoceros spa. (Keel worrahd Spirorbis spirorbis (polychaete
worms) and one crab:Carcinus maenas (Shore crablone of these were likely to

continue surviving in the clogged pool.
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APPENDI®: ADDITIONAL PRACTICE

This section ia review ofthe additional practice carried outluring thePhD period that

has contributed tdhe development ofhe Principles of Mtispecies Desigrut in ways

that were less significant than the Hannafore project. The additional practice explored
elements of Multispecies Design that were futly explored within the Hannafore project.
Specifically the relationship between science and design within Multispecies Design

projects.

1. SCIENCBESIGN COLLABORATION

The project at Hannafore enjoyed, in many senses, a high level of creative freedom. The
location and design briefvere chosenand set withthe explicit aim of exploring the
possibilities of designing for ecological enhancement outside a set scientific framework.
This approach allowed me to explore speculative scenarios, taking into consideratio
multiple sociocultural, ecological and technical aspects of the design rather than focusing
just on empiricallydemonstrable outcomes. While | received invaluable guidance and
support from the scientific partners during the project, this way of workiray motbe

representative ofmost sciencelesign collaboratios

In other cases, the ecological goals for a project would be set by the scientific partner, or,
in the case ofoperational projectsthe engineer consulting on a coastal engineering
project (Naylor et al. 2012), and the designer (or sciedesigner collaborative team)
would be charged with developing solutions that fit these goals. Such is the case, for
example, with ECOncrete, a company specialised in creating ecological concrete solutions
for both terrestrial and marine environments. The compamploysa part time designer
whose job is to develop design solutions that fit the requirements specified by the

biologists and act as a link between them and the manufact®etia et al., 2013)

The project describetiereafteris intended as a case study for reflection on aspects of
sciencedesign cdhboration, where the science goal is to design tiles to test specific
research questionsand to help build a sufficient evidendease to enablethe

manufactureand widespread engineerirgpplicationof these techniques. It reveals, to
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some extent, that lhere is room even in light of a tighter scientific brief, for creative
interpretation, as well asoom to explore conceptual ideas as long as they do not interfere

with the scientific study.

The projectwas developedn collaboration with Dr. Larissa Na; to be part of a mult
location, fiveyear study intothe biogeomorphological effects of barnacle colonisation.
Her team hasecentlyfound that ecology (seaweeds and barnacles) appear to be helping
protect coastal assets from deterioratig@oombes et al., 2013nd that it is possible to
enhance concrete to recruit more barnaclgoombes et al., 2015Jhs research project

would bea continuation othese studies into bioprotectioCoombes et al., 2013)

Since the specific sites for theudy were not setwhile we were developing the design
proposald’, the projectwas not developeds a sitespecific proposal and the inputs to
the design gravitatedin turn, more towards the scientific literaturen place of the

Multispecies Design Ethnagphy methods explored in the Hannafore project.

Theproject sawthe development ofwo tiles for the context of the scientific projecthe
size of the tilesvas specifiedn the scientific brief presentetd meby Dr. Naylarto 12cm
x 12cm with the possibility of varyinghe depths. The function of the tiles was to
encourage rapid uniform barnacle colonisation. Below gescription othe two tiles

followed by a comparative discussion.

2. GROOVES

The first tile is an attempt to reproduce experimeggried out by Dr. Coombekiring

his PhD, using 3D manufacturing technology that would allow for greater repeatability
and standardisationCoombeg2011)demonstratedthat concrete tiles containing small
grooves (<1mm) encouraged more barnacle colonisation than tiles made of flateten

To create thegrooves,Coombes used a brush to texture the concrete while it was still

wet. This created small ridges of varying size along the concreteHgé€.1 below).

7 Two initial sites for deployment of the tiles are intended for wirsgring of 2.6 in Scotland
and The Isle of Wight
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FigA2.1 22 Y0 SaQ omachdziiekattic bédinning

of the trial (left) and two years later (right).

Forthe first tile, | hadbeen askedy Dr. Naylor to create a mouldrfa concrete tile that
would feature similar grooves in a symmetrical and uniform pattehat could be
reproduced using digital manufacturing technologies. This would allow for future testing
of this manufactured version of the designs made by Coombed. 2015 and enable

these to be tested, and if successful, used to encourage engineers to adopt these simple

designs in future engineering projects.

A resinboard tile was createdusing a CNC milling machine at Makernow FabLab at
Falmouth UniversityHg A2.2 below). The grooves where created witsl@peon one side
(Hg A2.3) to allowa comparison oflifferent orientations and exposures to the sun.

Consequentiallya silicon mouldvas createdrom the model.
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FigA2.2 Resinboard model of the grooved tile

i

e St

|

FigA2.3 Detail of the slopes on the grooves tile mode
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3. BENCRUSTATION

The second tilenamed Encrustatioff, is a second iteration of the same brief from the
grooves tile, assuming more creative freedom of interpretation. Designed, again, to
promote barnacle colonisation using small grooves, this tile adds a visual element to the

design recallhg a barnacle colony@ A2.4and A2.5.

Fig A2.4Resinboard model of the Encrustation tile

The Encrustationtile features both vertical and horizontal grooves and topographic
fluctuations that create the typical barnacle shapé&#e alternating direction of the
grooves hashe scientific goal of enablingomegrooves to be washeith the direction of
waves and others to be perpendicular to this, to enhance the likelihood of settlement by
cyprid barnaclesThetiles are designed ta@reate a continuous pattern when placed side
by side (Fig\2.6).

18 Encrustation is the collective noun used for barnacle colonies.
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A resin bard modelwas createdusing a CNC milling machirfeg(A2.4 above)ln this

case rather than modelling the grooves into the 3D design of the pattern, theye
achievedby widening the tool pass of the milling machine and running a 2mm-semi
spherical tooffirst in the Y axis for the vertical grooves and again in the X axis to create
the horizontal ones. For thithe CAD filavas spliinto the shell of the barnacles (featuring

the vertical grooves) and the openings (featuring the horizontal grooves).

Recalling the shape of barnacles for the sile a way oBubtly hinting at their function as

tiles intended for barnacle colonisatioas well asa play on an ecological phenomenon
that is notfully understood by scientists: Barnacka® known tocolonise areagpreviously
colonised by other barnacles, and although different hypotheses lhaes proposed
over the year¥, why this happens is still being unravelled by scientists. This notion, of
operating on the margins of what is known and achievable ®nseiwas something we

were interested in exploring with this second tile.

oy s L 0

Fig A2.Detail of model for Encrustation tile

19 Hypotheses range from chemical explanations based on chemical trails left by adult barnacles
that are then picked up by barnacle cypritiarman et al., 19829 the hypothesis that cyprids use
their sense of vision to locate adult barmasettlementyMatsumura and Qian, 2014)
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Fig A2.6Plaster casts of the Encrustation tile
placed side by side

4. DISCUSSION

In manyrespecs, the groove tile is more promising. It moaecuratelymimics the grooves

of the brushed concrete ands suchwould be asafer beffor engineers ad foruse within

the new research project as it builds on previous results from manual manipulation of
concrete to create texture (Coombes et al. 208)the same time, thig also the source

of some of its limitations. The new research project setstostudy how barnacleaffect

the surfaces they colonise and how to achieve the most rapid barnacle coloniSdtias).
achieving barnacle colonisation is a means to an end and it would make sense to go for

the safertile. This approach however holds thiek of affixing barnacle colonisation to a
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specific form while this may notecessarilype needed’, a form that, while being
functional, says little abouthe function of the tiles and does little to connect the

ecological with the sociocultural (as tBEacrustation tile aspires to do).

While in a scientific study the tendency may be to build on what has altesely shown
to work, in a culture of design there is often more emphasis on novélys approach has
its own limitatiorsin thatit is more spealative and often less groundeHowever, it may
also lead to more radical innovatiolm the case ofthis project it was manifestedn the
numerous prototypes | proposed to Dr. Naylor before the fiBat¢rustation tilewas
chosen most of which hadeenrejectedfor a variety of reasons related to the goal of

colonising barnacles.

At the meeting point of these two approaches, expressed in scielesign
collaborations, something interestingappened Although none of the prototypes |
proposed hadbeen previously tested upon looking at them Naylor and Coombes could
say if they thought barnacles would colonise them or not. This returns to the notion that
scientists oftenknow more than what isofficial scientific knowledgand collaborating

with designers ray help bring forward this tacit knowledge.

Looking at the Encrustation tilgsoth Coombes and Naylor said they believed they would
be colonised. They also speculated on what parts of the tiles woulithéoéirst to be
colonised (the low ridges connecgiithe barnacles). The tilmeaksthe rigidity of form of
the straight grooves and creates a link to the world of humansiyallyhinting at the
function of the tiles. In addition, by insinuatingn the phenomenon of barnacles
colonising areapreviousy colonised by other barnacles, it highlights arfehe beauties

of science: that until something hdmen proven all other options are kept open. Is it

possible that barnacles would recognise the pattern and colonise the tile in response?

20 Coombes and Naylor, for example, demonstrated barnacle colonisation also on exposed
aggregate and air bubbles
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APPENDIS: WORKSHOPS

1. INTRODUCTION

As part of this research projedour workshopswere held with art and design students
on the subject of designing witland for, wild animals. The workshops alldio place in
the period after deployinghe Hannaforetestsandwhile | wasdevelopingthe Principles
of Multispecies Design. They served as a wag\wéwingand finetuningthoseprinciples
(as theywere being developedby observinghow they are perceived anapplied in the

work of other artists and designers

Twoof the workshopsvere heldwith MasteNR& & (G dzRSy G a Aiversigis a A Ay |

SwedeX 2YyS gAGK al AadSNNna aiddzRSyda Ay !' NI FyR
one with Sustainalel Product Design undergraduatas Falmouth Universityln total,
over 60 studentgarticipatedin the workshops, divided into work groups efi3tudents

per group.

Themain assignment for the groups in the workskeyas to develop a design proposal
for addressing the needs of one wild animal speeiedits relationshipto humans and
human habitatsThefocus was on the process of desigmd how it changes when the
clients are nonhumarThegroupswere askedo propose a research strategy for studying

their animal clients, identify a specific need grdposea concept 6r addressing it.
My aims for the workshops were

1. To explore how the notion of Multispecies Design is perceived by future
designersand artists

2. To doserve how the students interpret and pinto practice the theoetical
inputspresented to them in theidesign process

3. Tohighlight opportunities and difficulties in the practice of Multispecies Design.
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The workshoonsisted othe following step$-

STEPL: INTRODUCTIOMNIMALS AS CLIENTSESIGNTHEORETICAL INPUT LAOUR

In thisintroductory sedion, | presened to the students some of the motivations behind
the callfor redesigning human habitats supportgreater biodiversityas well ashe need

to viewwild animals as clients of design.

STEP2: CHOOSING AN ANIMALIENT AND PROPOSINGTRATEGY FOR RESEARGHTCA
30 MIN)

Each groupwas askedo choose an animahat they believed couldenefit from their

skills as designers. The studewere also askeitlentify a specific need of the animal they
chose and come up with a research ségy for studying their animal. Animals chosen by

the students were: Lynx, Spider, Orca, Fox, Alligator, Bee, Owl, Rat, Seagull, Elephant and

Badger.

STEP3: EXAMPLES APESIGN FOR WILD ANIMSCA 15 MIN)

Next the students and Hiscussed a few example$ art and design projects involving

wild animalsincluding some of mgwn work.

STEP4: CONCEPT GENERAT(246 HOUR}

At this stagethe studentswere askedo sketch out a concept for addressing the need
they had previouslyidentified. The studentsvere asked to prepare a visual presentation
of their concept to present to the clagacluding sketches/models illustrating its function

and interfaces with humans and animals.

STEP5 PRESENTATIONS ANDARISSIOKCA 1 HOUR

Inthe final stagethe students presented th& work to the classEach group had fiveen
minutes to present their projecfollowed by a discussion and questions from myself and

the other students.

2! The time dedicated for each section varied slightly between workshops according to the time
available. Three of the workshops were of one day the last one at Lund was spread over two
days.
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Directly after the workshopghe students were asked to complete an online feedlac

form, the results of which are in section 3 of this appendix.

2. REFLECTION OME WORKSHORSD STUDENT FEEDBAC

Theworkshopswvere metwith enthusiasm and engagement by the students and for every
animal chosendifferent needs and design opportunitiegere identified The students
recognised the need for a separate set of design tools for designing for wild animals and
integrated well the notion of animals as cliengs well ahuman/animal interactions as

designed experiencemto their designconcepts

The workshopsalso highlightedsome aspects of designing for wild animals | had
underestimatedprimarilythe tendency totry to control areas othe anima@life through

the design proposallhis was evident in projects that treated animal clients enas pets
than aswild species living amongst humans. Tlhisto the inclusion othe sectionson
domestication, maintaiimg boundaries and avoiding dependency in the Principles of

Multispecies Desig(see sectiorb.3.6).

In their feedback on the workshgpstudents reportedhe workshop had given them
practical tools for researchirgnd designing for wild animal§he use ofole playing and
somatic practicesvere deemedespeciallyuseful as a way of gaining nonhuman
perspectives in the design proces&any students also stated they were motivated to
become involved in the field of designing for wild animals and addressing biodiversity

loss through design

One of the participants in thArts & Environmentsvorkshop (that was designed as a
workshop open tgarticipants also outside the study courseps a behavioural
ecologist from Exeter University. Her comments have been helpful in articulating how
science design collaboratiasiviewed from a scientific viewpoind in articulating the
role of designerand artists in conservation projects. In her vjeis role isto find

creative solutions to implementing conservation goals in a way that is acceptable and
appreciated by the general publiseg feedback of participant 4, pad®1-192). This

has helpedstress the importance of placing Midthe intersection between ecological

and human studies and the role of the designer in linking the two.
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3. WORKSHOP FEEDBACK

Followingr NB { K S reapordeR & yhé Wbikshop feedback forms from three of the

workshops(the last workshop at Lund University did not include a feedback form)
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3.1. LUND WORKSHAPFEEDBACK SUMMARY

Before the
workshop, have After completing
you ever the workshop, Has the workshop
considered do you now given you any
design may havt believe design practical or
arolein may have a role concepual tools for
addressing in addressing designing for wild
biodiversity biodiversity animals? Do you
erosion or erosion or Please believe you may use
human/animal human/animal elaborate if  these tools in the
Student relationships? Please elaborate if you wish  relationships? you wish future?
| have great
confindence
in the
problem

solving power Yes, first of all a
of design. It mindset. But also
seems it can some useful researcl

One super interesting project
about design for animals was

Was there
anything in the
workshop that

didn't make
sense or felt
irrelevant for
you?
Everything was
super
interesting!

Though some
academic lingo
was a bit
difficult to
understand if
english is not
your native
language.

Allin all a very
good
presentation!

done at Konstfack in 2010: be applied to methods e.qg. role
http://www.andreij.com/Care most playing, eco
1 Yes for-Cows Yes problems. femenism

After the

workshop |

feel very

much inspired

and Role playing and

motivated, dancing was pretty
Before the workshop | sort of since | new tools for me anc
imagined that desigthat realized thal, | feel interested in

2 Yes

3 Yes
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adresses biodiversity was
something done mostly by nen
designers, for example by
biologists. Or "products” in very
large scale made by architects

and city planners. Yes

Yes

as a industrial trying them out in
designer, havi the future. The
a oppurtunity thought experiments

to do
something in
this area.

by Von Uexkull was
also new and
interesting. -

Yesjt has. | did not

know that much

about this subject

and | found it really
interesting; The way

we approached it wa

a great tool that

surely | will use in the No, there
future. wasn't.

What is the
most interesting
thing you have

Interesting learnt?

How useful
design can be fc
tackling these

5 sort of problems

Cocreation with
animals and all
the examples of
what have been

5 done in this arec
Now | know that
to change and
help the
environment we
can just think
about easy
solutions that
already exists in
nature: to
recreate the

5 natural balance

What was fun or
not fun about the

Fun  workshop?

You could easyly
follow every step.
It was fun that it
was short work
sessions so you
dont go b deep

5 and get stuck.

Overall a fun and
relaxed
5 workshop.

to make a project

in few hours just

following all the
5 tasks step by stey

Comprehensible

Some of the
lingo was a bit
4 hard to follow.
Sometimes the
presentation
went to quick,
for example in
the beginning.
Since some of
the information
presented was
completlynew it
takes a while to
take it in. At the
same time |
think you did a
very good job
explaning the
more complex
parts in a easy
4 manner.

Anything else to
add?

| heve been
thinking before of
design for animals
as a possible care:
and this
workshop/lecture
only reinforced
that feeling :)

| feel super
insipired and
would really like to
make a larger
project in this area

5 as soon as | can.
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4 Yes

5 No

6 No

I guess | had only thought of it ir
a way of designing tools and
accessories for pets, but didn't
realize the possiblities to create
real, meaningful impact and wor
for creating a better relations
between us humans ahother
spieces.

Yes

Yes

Yes

To constantly
thinking about the
factors physical and
cultural context wher
working with
animals. Like as you
do when you work
with people. All are
equal, and all are
different. It was
something | have not
reflected so much
about when it comes
to animals. Nope!

It has helped me to
get a better overall
view of the
designprocess and
rely more heavily on
research than
assumptions.
Designing while
keeping other
speicies in mind is to
me the next level of
design and
architecture thus |
believe t really can
create more
awareness about
environmentat and
animals problems
amongst people. Anc
society will have to
acknowledge these
problems and deal
with them in a more
serious way. No

The workshop has | can’t think of
emphasized the anything
particular right
now. However, |
research to me as found it nice
well as it made me that it was very
reflect upon and see snappy and

importance of
practice based

that humans
destroyed

That you must
understand that
you are dealing
with multiple
worlds when
working with
animals.
Animals, human
and the plants
4 world.

That there's lots
of
improvements
that can be
made for other
specieghat in
the end also will
benefit us

5 humans.
The most
interesting to
me was the fact
that the field
"Design for
animals" is not

4 that established

Interesting to look
at examples and
try to find your

4 own solutions.
The different
approach to
design compared
to regular design
projects focused
on human target
groups.

| wouldn't say
that it was "not
fun”, but in the
begining | put lots
of energy and
thoughts into
motivating which
animals we
wanted to help,
the reason why
etc, but the pace
between the
steps fellt to fast
sometimes,
(Thoughts like:
"Why don't we
have more
time?").
At the end of the
day | thought of it
more as you
wanting to teach
us more of the
procesghan
actually
generating an
amazing solution
which would
explain the fast
pace. If this was
your intention |
5 don't know.

It was fun to work
in groups and to
also to keep it
casual and not sc
serious

4 presentations.

4 Yes!

Maybe not focus

on this topic, but

to be aware of this

when developing

products that will

be exposed to the
4 wild nature.

As long as | can
find a way to pay
the bills I'd love to
do more animal
related projects
and try to spread
the word amongst
5 others.



design from another short exercises.
perspective. It could be
Practiced based helpful though
research |wantto  to maybe have ¢
use a lot more in my full day

further studies as |  workshop rather
find it very helpful in than half... It
elaborating a design seems a hi
project. short maybe.

yet. There is an
opportunity and
designers shoulc
work on that.

3.2. FALMOUTHDESIGNWORKSHOREEDBACK SUMMARY

Before the

workshop, have

you ever Has the workshop
considered Beforethe given you any
design may workshop, have practicd or
have a role in you considered  After completing conceptual tools ~ Was there
addressing design may have ¢ the workshop, do for designing for anything in the
biodiversity role in addressing you believe desigr wild animals? Do workshop that
erosion or  elaborate biodiversity erosion  has arole in you believe you  didn't make What was interesting What was fun or
human/animal or human/animal addressing these might use these sense or felt or not interesting about not fun about the
Student relationships? relationships? issues? tools in the future? irrelevant? Interesting it? Fun  workshop?
1 Yes test test test 4 testing 5 test
Yes. Everyone car
do something to
help biodiversity. Yes. Definitely
It's just helping designing for the Interesting. Never
them to help the eco system in the thought about designin
2 Not really wildlife future No 4 for biodiversity before 4 Different client
The different aspects
Not really, but the that wouldn't
workshop is very necessarily be thought
inspiring and about first hand like the
interesting, it has extermal and social
made me think factors associated with Quick designing
about designing for Yes, through good The theory behind designing for non was very good,
non human species considered, designing and for human species really perhaps a little
a lot, and may be sustainable, desigi non human species interested me and the more guidance
something that|  many of the defiantly and the great potential for with the research
look into in the problems can be methods of suitability within the would have been
3 future. solved. research. No. 5 topic. 4 appreciatd.
| like animals and | feel
that when you're
interested in something
you work much better
and can go into more
depth, so | enjoyed
Of course it does. hearing of the current
Biodiveristy, the concepts that will be
preservation of tried out on a walkway
Yes. Design for animals ext, it all at Loo. Good use of
animal is an area has problems. Anc chocolate to
which really how do youfixa | do not know what It was all very demonstrate All of it was
4 interests me. problem? Design. this means. clear. 4 biodiversity. 4 interesting.
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Which
elements
were hard to
follow or

Comprehensible understand?

5 test

Generally
none,
everything
seas well
structured
and explained
and the
attitude was
very friendly
and
encouraging
for questions
5 to be asked.

Well

instructed,

good layout
5 on a3 sheets.

Do you feel
confident in
your ability to

Anything else design for wild

Motivating to add?
5 test

Not that | can
4 think of...

animals?

More help and
information

To an extent as
an introduction
it was extremely
successful ang
gfave a lot of tle
theory behind
the designing,
however | would
always be
interested in
learning more...

Yes, there is a Ic
of research done
about many
animals so any
problem you car
find out in
secondsand go
ahead and
continue the
design process
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| have considered

design for animals

only in from a

| was especially
interested n the
ways of exploring
the animal as a
client, such as
Yes, design that  ethnographic

human perspective encompasses the research and

only looking at the

human and animal thought

benefit for humans. world together. experiments. No.

No

| had considered it

but never really
thought about it
much.

It has helped me
understand how to
cater for the needs
of an animal that
Yes it is important may not be able to
to protect habitats communicate these

and EEo systems. needs No

| think we can

design for animals | did find it
it is harder becaus harder to
we cannot design for

communicate | will consider animals, as
much with them, designing for wild there is a lot to
but we should animals irthe think about
consider them future, | learnt a lot when

more in our design about the animal  designing (is
projects, because we chose just by that concept
design can help  doing some right, ethical
solve problems.  research. etc?)...

absolutely, | will definitely use
however it entirely them but ones that
depends on the  apply to

specie and actually circumstances | cai
getting down to  study and research
the main problem myself. For exampl
that surrounds it. my group chose
From doing a crocodiles and this

Not really no, | had project with others was very difficult, |

thought about
bringing various
wildlife specs into
human design but
not designing
specifically for
ecology!

Yes, but only as a

secondary impact.

Not as a primary
design focus.

it became difficult would rather use ar

to not make the  animal that exists ir

design intended fo the wild in the UK

humans rather and is much easier

than seeing the  to intergrade with

animal as the day to day human No, it was all
client. life. relevant!
Yes, because of th

nature of design

we as designers Yes, it has raised a | was not clear
are able to engage awareness of the on why

in a wide variety ol usefulness of ecological
aspects such as empathy when diversity
social, designing for a non decreases
environmental, communicative when it is
scientific, cliert. And how preserved with
philosophichand research can be  walls,
creative. traditionally factual preventing
Designers are able but a large partis anything going
to use all of these emotional. in or out.

This was a topic | had

not previously thought

to explore, especially

designing to benefit

humans and animals

simultaneously. It was
5 all very interesting :)

It was interesting as it

was an unusuaype of

client we had to design
4 for.

Being taught about an

entire new field and

involving new clients

that we aren't taught

about but should be on
4 our course!

The different outlook or
design as not human
centredbut for
environment/ecology a:
well. It is very importan
as we exist in this
environment and so
some attention must be
5 paid to it.

It was fun to think
as an animal
whilst designing.

Could move at a
faster pace. But
was interesting
and informative

It was hard to finc
in a short amount
of time, a concept
which would work
and make the
animal's life

3 better...

The fresh
approach to
design was fun
but needed to be
more active, the
idea of acting
seemed liket is
the most effective
means of
understanding the
needs of animals.
| particularly liked
the idea of how
different animals
view the same
environment suck
as a town centre,
how a fly may
only be able to
see blocks of
shape and shade

Chance to play
about with
concepts and
explore different
way of thinking.
Was laid back ani

4 enjoyable.

5 None

Outline diect
impact on
humans of the
design or
focus to fully
engage
people. Knock
on impacts

4 ect.

Not too sure
I'll have to get
back to on
that, but | am

Yes, | feel as if |
can easily acces
secondary
research that
would allow me
to design
effectively, even
though | am not
an ecologist.

| don't feel that
confident in
designing for
animals, but
maybe if | had
more knowledge
about them or
found different
ways of doing
research, | coulc
find it easier to
design for
animals.

Yes, but mainly
for ones
accessible for
primary
research, | wouli
steer clear of
animals in
foreign countries
on the whole, |

going to do my also would
next project on rather do these

this sort of

5 theme!
Try explain
how by doing

sort ofthings in
smaller groups

Yes, a reliable

one small thin¢ source of

such as
improving
ecology of

information
about wild
animals and

beach life, rock feeling confident
pools ect may in understanding

impact on a
larger scale.
This will help
people fully
4 engage \ith it

all the knock on
impacts of
altering an
environment
and its effect on
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10

11

12

Before the workshc

| was addressing

animal and human

relationships

through design. Thu
issue is | had alway

found it hard to
apply it. We are
also distracted by

global warning and

climate change;

things to approach
a problem and are
not as limited by

their profession as
a scientist may be.

The workshop has

only ever looking al After the workshog provide me with

the direct
consequences

towards wildlife. ie,

polar bears
drowning due to
the melting of the

ice. I'm also aware

of the
consequences of
over fishing and
over consumption
but it still does not
address our
relationship to the
erosion of
biodiversity.

yes, such as
integration
between animal
and humans,
making people
appriciate wild
animals more
instead of having
pets and zoos.

Not really | design
product that more
on human

interaction and not
onanimal diversity

| found | had a
better
understanding of

tools such as
putting myself in
the place of the

how we can desigr animal. See what it

to address and
enhance the

sees, feel what it
feels. It is a useful

relationship tool when assessin
between animals any client base. |
and humans. Ther has also taught me
are many ways to think ahead, get
such as adapting the ideas flowing
and creating small then stat to
changes that incorporate the

allows the practicdities and  No, it was a
relationship to be details. Try notto very coherent
balanced. limit yourself. presentation.

seeing good
examples of the
work really helped
inspire imagination
for certain ideas,
alsoit is interesting
but really
challenging to
design for an
yes, it has helped animal as a client ir
me see that design a day, almost hard
can really help to wrap your head
wildlife flourish all around as we are
around us and used to designing il
educate us about a one way sense, s
the animals, it alsa it is good to get an
gives the animals i idea of how to
chance to adapt to design but i feel like
human i could of had muct
environments. more time to do it. no
Yes it will give me
new ways in how tc
Yes design for address issues on
animal diversity  different area in
will really help on design for example No the
nature we live on a tool to workshop help
how to bring a understand more a lot on what
more sustainable on user centred can be design
ways if living design for

i feel like i mabye didnt
enjoy it as much in a
team because we wher
designing for an anima
that didnt leave much
to the imagination, so
mabye suggest some
animals instead of

4 letting the team decide

The interesting thing

about the workshop is

how to break down the

animal in many ways

and how to incorporate
5 in our designs

the bad choice of
animal, mape
suggest animals i
future.

Fun part was
chose and design
a concept that wil
help people
would cooperate
together than feat

5 the animal

4 none really

| found any
element to be
hard to
understand in
4 the workshop

as well. the wildlifeand
Thanks for the food chain ect.
workshop i

found it very

useful, best

wishes

i feel with the
right amount of
research an
observationyou
good could really
presentation, i come up with a
enjoyed seein¢ good idea, if
personal work, there was briefs
but the project with set
needed a bit information by a

more of a client you could
brief, as really grab hold
freedom leave: of an idea

you not without having

knowing which to go too far in
direction to go. to the science

I think you can | feel confident
add to design for
information animals because
about how we there more
react to problem in
animals like  wildlife due
china killing  humans effects
sharks for on the

4 there fins and environment
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3.3.

Before the

workshop, have

Yes, | have
reserchiert about
algae and your
luminance, |
wanted to find out
if it is posible to
develop a natural
lamp with the
power of light algae no, not really

| always knew that Yes, of course.
design can be usec After your

as a medium to workshop my
address various initial viewpoint
issues. But | realise changed and now
through your am sure that
workshop that what designers can

I am familiar with is definitely learn to
the conventional include biodiversit
way that design is in their everyday
used within a
human/animal
relationship: more
about "protecting"
humans and

Humans getting
closer to [wild]
animals: it's a
brave new world

design processes. a new designer's

The tools were

already known to

me and | know

more methods that

will help me better.

Like KA method,

waterfall method

and other No. 2

Yes. Firsof all,

through the

examples you

provided, you gave

me a fresh "pair of

eyes" for looking at Nothing felt
ythe overall design irrelevant-as a

process. Now | hav conceptual
approach, itis
mindset that will try still challenging
to pursuit the to put it into
inclusion of animals real practice,
in my designs but this is

There were large grouf

on a project. Eithede
projects must be
distributed or small

groups are made 3

"creating a waiting to be

accommodating

something that

The example of seeing

distance" from
other animals,

explored! Not only animals rather that | am really
humancentred isolating them from looking

the world through the
eyes of an insect, as

rather than
understanding the

the gap. Great stuff!

After
completing
the

you considered workshop,

design may have

arole in
addressing
biodiversity
erosion or
human/animal
Participant
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relationships?

doyou Hasthe workshop given you
believe any tools or new ways of
design has ¢ thinking about working with
role in wild animals in your
addressing practice? Do you believe ya
these might use these in the
issues? future?

design but also
human/animat
animal and closing centred design!

humans.

forward to

As you mentioned, doing asa

"getting together

with some grace"

ART& ENVIRONMENWORKSHOPEEDBACIKBUMMARY

Was there anything ir
the workshop that
didn't make sense or
felt irrelevant?

future

. designer! 5

What was
interesting or not
interesting about

Interesting it?

well as dance
improvisation as a
technique for knowing
the animal.

What was fun or
not fun about

Fun the workshop? Comprehensible understand? Motivating animals? Anything else to add"

Designs students

getting together

to try this new

mindset of design
5 thinking.

Which
elements were
hard to follow

or

I"'m a erasmus
student, and
have some
problems to
understand

3 English

How can we
be surethat
the way we
think we see
the animal is
as accurate a:
possible?

4 Challenging!

Do you
feel
confident
in your
ability to
design for
wild

try encourage

products that

can prevent

this ways of

treating our

animals
| realize that |
have a lot of
research and the
experts have to
ask in order to
clarify some
guestion, not
everything isn
books, you have
to watch by

4 yourselfalso

| am not sure,
because this is
something |
haven't done
Thank you for before, but now
a very special | have a starting
5 workshop! point.

Do you believe
creative practices hav
arole in biodiversity
conservation?
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The works shop was

fantastic, it has helped me t

think about animal in a

different way as

collaborators, but also that |

may be able to benefit both

humans and animals with

work No, it was all great

Yes. Although | work for 2

year old chifiren | found it
similar to working with

animals. They don't speak f
themselves & need the
researchers/designers to

tune into them No.

Not so much about wild
animals, but vays to think
creatively about
relationships between
animals and human in
general.
| found the approach and
exercise very good and
would use it in future work. NO
No. However, | did
think that the best
proposals and
discussionsentredon
ideas that were
Yes, though, as someone founded on accurate
who predominantly attendet scientific knowledge.
as a scientist rather than an For example, there
artist/designer, my interest was one goup who
and focus may have been a discussed elephants,
bit different from everyone but didn't really know
else's. | appreciate having ¢ anything about the
chance to hear aboutdw  biology of elephants
designers and artists think, or the nature of
and to think about how their humanelephant
forms of creativity differ conflicts. | thought the
from those normally best discussions werte
observed in scientists. those that involved
Conversely, | thought it was animals and mini
exciting to hear how much ¢ projects that were
the language, and many of well informed. Maybe
the ideas, have some overlz in the future it would
with thoseof scientists; | be better if all
think this indicates a real  participants brought
possibility to have laptops so they could
meaningful collaborations. do some quick

I think the whole
presentation and
workshop was
interesting, but
particularly your
approach to
working with both
humans and
animals

The quotes &
overview if the
field at the

4 beginning.

the perspective
change as in
creating
something FOR
the animal was
very good

There wasn't
anything, that was
not interesting

| enjoyed seeing
examples of
projects that had
been inspired by,
or were intended
for use by, wildlife
| particularly liked
hearing about
Daniel's own
research. It was
interesting to talk
to artists and
designers and hee
about the vast
array of things
they do, and to ge
an idea of how
they think their
own tools and
materials and
visions can be
integrated with

5 science.

Spending time

with informed

creative people,

listing to ideas
5 develop etc.

Balance betweel
presentation &
working with
others with
Danegl

4 supporting work.

It was played for

me and Claire to

create

something for

our spiders!!!!

It became quite
5 reall!!

It was fun to
explore all the
potential
creative
solutions to a
particular
problem,
without
worrying about
the constraints
of budgets or
scale or anything
like that-to just
sit down and
come up with
someexciting
ideas that would
be fun to play
with in the real
5 world.

None it was all
5 very clear.
Just the first
bit hadn't
realised we
had 5 minutes
just to decide
in an
animal...went
into solutions
4 etc.

5 none

I think we need to
address our
relationship with
animals and seeing
them as equal
partners on this
planet insteadbf food
and clothing
resources. In
industrialized
countries human are

Definitely. | feel that
most creative people
are trained to considel
problems in a very
broad manner, when |
teach creative practice
it is about thinking
around anything in an
imaginative way.

Yes by coming up witt
innovative solutions
not easily found in
ither practises

Yes, | do believe that
creative practice can
pick up
Responsibilities, as a
part of a paraigm
shift from "Art for Art
Sake" to ways of socie
interaction and
inclusiveness.

My own practice is
concerned with the
unsustainabilityof the
garment industry in
particular where wool

too far removed from is concerned and | ain

animals.
Good luck with your

to raise awareness in
the British Rare Breed

Work and it was grea Sheep and local sheg|

Each year, | do a
lecture for science
journalism students
about the "behind
the-scenes" world of
academia and

professional science.

wonder if it would be
worth having a
section likethat in

Yes, absolutely. Peop
will never agree to
conservation policies i
the policies, and the
resulting management

your book? Everyone practices, will result in

at the workshop
acknowledged that it
is really important to
do some research in
order to get a basic
understanding of the

any sort of
inconvenience
whether this means
areas that are off
limits, or activities that
cannot be performed

focal animal, and that in a certain way, or
some of this researct inability to use certain

might involve
professional
scientists. For many
people, inteacting
with those people,

materials, etc. It will be
necessary to find
creative solutions to
these problems,
making conservation

and approaching that more palatable and

world, can be

easier to accomplish.
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research on their foce
animals in order to
incorporate accurate
natural history
considerations.

intimidating or
mystifying, so it's
useful to know a bit
more about how it is
structured and what
those people are like
(e.g., what their jobs
consist of, whether
they are open to
being approache by
strangers, how best t
contact them, etc.). It
might also be useful
to think about how
people conduct
fundamental researct
and what sorts of
permits are required
to gain access to
particular species anc
places-after all, it's
no good trying to
initiate a design/art
project for an
organism or habitat
that you ultimately
won't be allowed
anywhere near! This
kind of knowledge
might help make
people feel more
secure about
approaching potentia
collaborators...
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