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Abstract

Th e c ircu l ar ec onomy (C E ) i s an e mergi ng syst em th at moves aw ay from t he

t radi t ional l i ne ar view of make , us e, and d is pos e t o one t hat i s res t orati ve“ ”

and rege nerati ve t o ke e p re sou rce s, su ch as wate r, at i t s hi ghes t val u e and u ti l -

i ty at al l t i mes . W ate r i s e ss en ti al t o t he CE du e to i ts i mp ortan ce for hu man

l if e and b ecau se of t he e nergy and materi al i t c ont ains . H owe ver, t he move

t oward m ore ci rcu lar water s ol ut i ons is accom pani ed by both t e chnol ogic al

and soc ial ch al l en ges for whi ch, t hi s arti cl e argue s, s t akehol d er p art ic ip ati on

and s oci al l earn ing are e ss en ti al. E nabl in g di vers e s t akeh old ers t o en gage and

s hare d i ffere nt pe rsp ecti ves , i nt e res t s, and nee ds , and ul t i matel y to co- produ ce

knowl e dge , comm uni t ie s of p ract ic e ( CoP s) are s e en as a s ui t ab le approac h t o

di s cus s CE water te chnol ogi es i n t hei r i ns t it u t ional conte xt . Al t hough C oPs

are be in g us ed wi de l y in many s ect ors and di s cip l ine s , the re is i ns uff ici e nt

focu s an d a l ack of c onse ns us on how t o eval uate t he CoPs t o u nd e rs tand

whe t her and how t he co-prod uct i on of k nowl ed ge i s eff ect i ve and ef fic ie nt .

Th is art i cl e gi ve s an ove rvi e w of t he im port ance of w ate r i n t he C E, e xpl ore s

t he rati onal e for knowl e dge c o-p rodu ct ion and C oPs , and p roposes a CoP e val-

uati on fra m ework to d raw toge t her a c onse ns us on t he me t hods u se d for e val -

uati ng wate r knowl e dg e co- produ ct i on and soc ial l earni ng p roce ss e s i n t he

t ransi t i on t oward t he C E.

Th is art i cl e i s categori z ed un der :
• H uman Wat er > W ate r as I magin ed and Re pre se nt ed

• E ngi nee ri ng W at e r > Pl anni ng W at e r

• W ater and Li fe > C onse r vat ion , Man age me nt , an d Aw arene ss

KE YWORD S

cir cu l a r e co n om y, cir cu l a r wa t er s ol u ti o ns , co -c r ea ti on , c o -p r odu c tio n , c o m m u nit ies o f p r ac ti ce

1 | INTRODUCTION

Si nc e t he ind us t rial revol u ti on, wate r has p red omi nant l y b e en vi e wed in a l i ne ar w ay. Wat er i s wi t hdrawn from ri ve rs ,

re se rvoi rs and grou ndw ate r aqu if ers ; us e d b y agric ul t ure , i ndu st ry, soci e t y and th e en vi ronm ent ; and t he n re t urne d t o

R ec eive d: 28 Nove mbe r 2 01 9 Re vised: 8 Apr il 2 02 0 Acce pte d: 15 A pr il 2 02 0

DOI : 10 .1002/w at2 .14 50
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me dium, pr ov ided the orig i n al w ork i s prop er ly c ite d, t he use is n o n com mer cia l and n o mo difica tion s or adapta t ion s ar e made.‐
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t he wat er bas i n di re ct ly or via a tre at me nt faci li t y (T ahi r, S t ei che n, & S houl e r, 20 19 ). T hi s curre nt s ys t em i s of te n i ne ffi -

ci e nt as w ater i s l ost , poll ut e d and was t ed . In rece nt years , s ocie t y and bu si ne s s h ave s tarte d to m ove aw ay from t hi s l in -

e ar m ode l of m ake, u se and d i sp ose and i ns t ead de vel ope d a s ys te m t hat i s cl os ed l oope d t o i ncre ase effi ci e ncy and“ ”

op ti mi ze re us e (A bu - Gh unmi , Ab u- Ghunm i, Kayal , & Bin o, 2 01 6; Eu rope an Commi s si on (E C) , 20 15 ; Ne s s, 20 0 8). T he

E l le n MacArt hu r Found ati on w ho are ke y l ead ers i n t he f ie l d of t he C E de fi ne it as t he foll owi ng: A ci rcul ar ec onomy“

(C E) i s on e that i s res t orative and rege nerat i ve b y d es i gn and aim s t o k ee p p roduc ts , comp onen ts , and mate ri als at t he ir

hi ghe st ut i l it y and val ue at all t im es , di s t in gui sh ing b et we en t e chni cal and b i ologi cal cycl es ( El l en MacArt hu r”

Fou ndati on, 20 15 , p. 2 ). T he overarchi ng i d ea i s t o bre ak d own t he conne ct i on b e tw ee n growt h an d fi ni te re s ource con-

s um ption . Water is con si de red as es s ent i al t o t he CE du e t o i t s i mport a nce for h uman l i fe b ut al so be caus e of t he ene rgy

and mat eri a l i t cont ai ns (Voul vou li s , 20 18 ).

Cre at i ng a C E wi t h wate r p res en ts op port un it i es and chal le nge s whe reb y a b road ran ge of st ake hol de rs, i ncl u di ng

gove rnmen t, i nd us try, and t he pu bl i c ne ed t o work t oge th er. C ommu nit i e s of pract i ce (CoP s) , d ef ine d as s oci al le arni ng

s yst e ms t hat bri ng t oge th er p eop le who share a conc ern or a pas si on for s omet hi ng the y d o and l earn how t o do it b et -“

t er as t he y in te ract re gu l a rly ( We nger- T rayn er & We nger-T rayner, 20 1 5, p. 1 ), are s e en as a po te nt i al sol ut i on t o man-”

age t he s e p roces s es as t he y e nab le ge ographi cal l y di s pe rse d ac tors to conne ct t o sh are i ns i ght s, p ract ice s , frus t rati ons ,

and u l ti ma te ly t o co-p rodu ce knowl ed ge an d en gage i n colle ct i ve ac ti on. Kn owl ed ge co-p rodu ct ion i s one of t he s t ep s

of cond u ct i ng t ransd i sci p li nary re s earch, ch arac te ri ze d by a cont i nuou s exc hange am ong t he part i ci patin g s cie nt i sts“

and wi t h t he s take hol de rs (Maus er et al. , 2 01 3, p . 4 28 ). T he l att e r are ex pl ic it l y re ferre d to as nonacade mi c act ors ,”

wh ose i nvolve me nt i s ke y for e ns uri ng t he s ocie t al rel evanc e and s ci ent i fi c q ual i ty of re s e arc h (Bru gn ach &

Ö zerol , 20 1 9; Lang et al . , 20 12 ; Mau s er et al ., 20 13 ). A lt hou  gh di ffe rent s chol ars have mad e vari ou s conce pt u al d is t i nc-

t i ons b e tw ee n co-creat i on and co-prod ucti on, th ere i s t o- date l i t tl e c onsi s t ency and agree me nt w it hi n t he l it e ratu re on

t he se di s t in cti ons ( cf. Brugnac h & Öz e ro l, 2 0 19 ; L awre nce , 20 15 ; Mau s er e t al ., 2 0 13 ). Acc ordi ngl y, thi s arti cle t reats the

t erm s as i nt e rchangeab l e.

The goal of t hi s art i cle i s t o d o the fol low ing: (a) give an ove rview of w at e r i n t he C E an d t he rati onale for co-

p roduc ing knowl ed ge in t he CE , (b ) e xpl ore the effe ct i vene ss of CoP s for co-p roduc ing knowl e dge in t he wate r CE ,

(c) d i scu s s t he ne ed for a CoP eval uat i on frame work and pre se nt an e xp eri me ntal f ramew ork f or e val uati ng t he e ffe c-

t i vene s s of CoPs i n co- prod uc ing ci rcu l ar water s ol u ti ons , and (d ) de fi ne h ow CoP s can s upp ort t he d if fus i on and

u ps cal ing of CE i n t he water se ct or.

2 | WATER IN THE CE AND THE RATIONALE FOR CO-PRODUCTION

T he El l en MacArt hur Fou ndati on have de fi ned th ree CE p rinc ip le s ap pl i cabl e t o water sys t ems ( Tahi r e t al., 2 01 8) . The

fi rs t pri nci pl e i s t o de si gn out was t e and pol lu t ion , both b y op t im iz i ng t he amou nt of e ne rgy and chem ical s u se d in

op erati on of w a te r s yst e ms , an d by su bs t i tu t in g th e ne ed for wate r i t s el f i n agri cu lt u re and ind us t ry. Th e s econd pri nci -

p le i s t o ke ep prod uc t s and mat eri al s i n u se , t hrough the re covery and re u se of e ne rgy (he at, b i ogas) and materi al s

(e . g. , nut ri e n ts ) from (was t e)w ate r. The t hi rd p ri nci pl e i s t o rege ne rate natural s yst e ms, b y re duc ing w ate r u se and

e nsu ri ng mi nim um di sru pt i on t o n atu ral w a te r syst em s from hum an i nt e rvent i on. The chal l en ge i s t o be t te r ali gn th e

hu man w at e r cycl e w it h t he natural water cycl e thro ugh t he foll owi ng m easure s: Avoid u se , re du ce us e, reu se , recycl e ,

and rep l eni s h water.

Le s sons l earnt from su cce ss ful t rans it i ons from t he l i ne ar e conomy to a ci rcul ar on e s how t hat act i ve in volve me nt

from al l mem be rs of s oci et y and s trong l e vel s of c oll a b oration i s key (Ghi s el l ini , C ial ani , & Ulgiat i , 2 01 6) . Har-

d ing (2 00 6) , for e xampl e , su gges t s th at res earch s hou ld t ake a more holi sti c ap proach and f rom the b egi nni ng b e co-

p roduc ed wi t h s oci et y, i ndu st ry, and governm ent . Seve ral i nit i ati ve s focu si ng on know le dge co-prod  uct i on h ave be e n

e xtens i vel y app l ie d i n t he wat er se ctor t o eff ect i vel y d eal w it h compl e x pol i cy i ss u es (P ah l- W ost l , Most e rt, &

T àbara, 20 08 ). T he rati onale b eh ind th es e p roces s es is they s ti mu l ate and s u pport s oci al l earni ng, whi ch i s be l ie ved to

i mp rove d eci s i on-m aki ng fu nct ion s, re lati ons hi ps among st ake hold ers and t he ir prob l em-s ol vi ng capaci t y (C und il l &

R ode l a, 2 0 12 ).

Ind ee d, t he val ue gen erated b y ci rcul ar w ate r s ys te ms i s l ike l y s igni fi cant l y l owe r i f s oci et y and i ndu st ry are not

e ngaged t o b e come wat er w is e , as t hei r role i s i ns tru me ntal to change (Ab u -Ghu nmi et al. , 20 1 6; Bou ziotas et al ., 2 0 19 ;

I nternati onal Wate r As s ociat i on ( IW A), 2 01 6 ). Se veral au t hors argue t hat act i ve i nvol vem e nt of s oci et y and i ndu st ry

can faci li tat e t he up t ake of new t echn ologi e s ( Orme rod & Scott , 2 01 3; Pe ake, C herry, St ee nt je s, S cott, & P id geon, 20 1 8),

t he adop ti on of re s ource -savi ng p rac ti ce s (Hart l ey, 20 06 ; Pe ake et al ., 2 01 8) , an d ens u re i nve st m e nt s i n app ropri ate and
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e ffe cti ve t ech nologi e s (St ahe l, 2 01 6 ; I nt ernati onal W ate r As s oci ati on ( IW A), 2 01 6 ; S mith, Brou we r, J ef frey, &

Fri jns , 20 1 8).

2.1 Co-production across disciplines and sectors|

I nt egrat i on of the CE con cep t at th e gove rnme nt l eve l an d u ppe r manage me nt of i ndu s try m us t rel y on the coord i nate d

act i on from a wi d e range of st ake hol de rs (Ghi se ll i ni e t al. , 2 0 16 ). As f urt he r de t ail e d i n Box 1 , c o-p rodu ct ion i s not

al ways st raight forward , e nt ai ls many chall e nges , t akes t i me, e ven w hen t here i s a share d goal and und ers t andi ng

b etwe e n t he part ie s i nvolve d ( De wu lf, C raps , Bouwe n, Tai l l ie u, & P ah l- W ost l , 20 0 5; Sol, Bee rs, & Wal s , 20 13 ). N onet he -

l es s , e xamp le s of co- p rod u ct ion can b e fou nd in acad em ia, bu s ine s s, and pol ic y. I t i s im port ant t o revi ew t he di ffe rent

s ect ors s o t hat l earni ng can be s hared .

2.1.1 Academic co-production|

I n acad emi a, t he move t ow ard know le dg e co-p rodu cti on h as st art ed wi t h t he growi ng app reci ati o n of fi rst

(a) m ul t id is ci pl i nary re se arch, th at is , re s earch that , opp ose d t o m onodi sc ip l inary re se arch, draw s on knowl ed ge from

d iff ere nt d i sci pl i ne s bu t s t ays wi t hin t he i r b ound arie s; fol low ed by (b ) int e rdi s ci pl in ary re se arch, t hat is , re se arch t hat

i nt egrate s th eori es or met hod s from d i ffere nt s ci ent i fi c d is ci pl i ne s; and in creas i ngly, ( c) t rans di s cip l inary res earch , in

wh ich knowl e dge co-prod uct i on i s key , d efi ne d as t he in te gration of di ffe re nt di sc ip l inary ap proache s and c ont rib ut i ons

from both res earche rs and nonres e archers (Bru gnach & Öze rol, 2 01 9 ; Lawre nce , 20 15 ; P ohl, 2 0 11 ). The s ame tran si tion

can, t o a large ext e nt , al s o b e wi t nes s ed i n t he dom ai n of wat er res earch ( Brouwe r, Büs che r, & He s se l s, 20 1 7). Thi s is

e sp eci all y s o for t ransd is ci pl i nary res earc h whi ch i s oft en regard ed as a p romi si ng m ode t o t ackl e comp le x chal l enge s

(K rue ger et al . , 20 16 ; Lars e n, H offmann , Lü t hi, T ruff er, & Maure r, 20 16 ).

T he rationale for acade mi c know le dge co-p roduc ti on can b e cl as s i fie d as th ree fol d: (a) s ub s t an ti ve , rel at in g t o t he

i de a t hat p ub l ic p art ici p ati on i n t he p rodu ct ion of knowl ed g e im proves t he q ual i t y of res earch , for e xamp le , as a res u lt

of new ly rais ed re se arch q u es t ion s, al t ernati ve sol ut i ons , as we ll as t he ge nerati on of more i nformati on (Re ed, 2 0 08 );

(b ) i ns tru me nt al , rooted in t he i de a t hat s take holde rs can pot en ti al ly make l arge contri b ut i ons t o t he q uant i t y of avail -

ab l e d ata , as we ll as th e i de a th at proce ss e s of p arti ci p ati on i nc r ease t he le gi ti mac y and acce pt ance of t he fi nal prod uct

(Bonn ey, Ph il l ip s , Bal l ard, & En ck, 20 16 ; Lid skog, 2 00 8 ); and (c) normati ve, rel ati ng t o t he id ea t hat t he re is an i nt ri ns ic

BOX 1 Co-production challenges

Al thou gh t he i nvol ve ment of re l evant s t akehol de rs d eal i ng wi t h water managem ent , re gul ati on, and cons um p-

ti on i s re garde d as cru ci al for su pp orti ng t he t rans i ti on t oward a ci rcu lar wat er ec onomy, c o-p rodu ct ion i s n ot

alw ays an eas y proce s s, and ent ai l s vari ou s c hall e nges .

Fi rs t, s t akehol d ers may have c ompe ting int e res ts and st rategi e s, fram ing of p oli cy i s su es , and knowl e dge

bases whi ch may make it more d iff icu l t for st ake holde rs t o al i gn and c oll ab orate (D e wul f e t al., 2 00 5; Sol

et al . , 20 1 3). It t ake s t im e f or s take holde rs to b ui ld t rus t and u nde rst and ing t o w ork s ucce s sfu l ly toge t her on

proje ct s (de Wi t - de Vri es , D olfs ma , van d er Wi ndt , & Gerke ma, 20 1 9).

S econd , part i ci patory i niti ative s of co- p rodu ct ion entai l add it i ona l cos t s for faci l it ati on and commu ni t y

manageme nt , whi ch can di s cou rage organi z ations t o ad opt s uc h mu lti - st ake hol de r app roaches ( Le mos

et al. , 2 0 18 ). Co- prod uct i on re q ui res a s ign ifi cant amou nt of i nves t men t and, as wi t h any re lat i ons hi p, t rus t i s

int e gral for eac h part y t o know t hat thei r i nve st me nt wi l l not be was t ed .

T he fi nal chall e nge is t o e ffe cti ve ly i nvol ve al l s take hol de rs in knowl e dge co-produ ctio n ac ti vit ie s in sp i te of

th ei r powe r asymm et ri es . Su ch di ffe re nces i n i s s ue frami ngs , cap acit y t o part ic ip ate (i . e., hu man and fi nanci al

res ource s , t i me ), knowl e dg e t o be cre ated and c ommun icate d can affec t th e re l evance , le giti macy, and s cie nt i fi c

qu ali t y of t rans di sc ip li nary res e arch (Brugnach & Ö z erol, 2 0 19 ; P andya, 20 12 ; R en ner e t al., 20 1 3). T his m eans

th at t he i ni t iati ves d o not al ways inc reas e t he l egi t i macy and accep t abi l it y as t he y are n ot tru l y co-prod uce d.
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val ue and a s trong moral ou ght for t he de mocrati z at i on, t hrou gh pu bl i c e ngageme nt , of res e arch proc es se s“ ”

(H aywood, 20 1 6; St i lgoe , Lock, & Wi l sd on, 2 01 4 ). T he l atte r argume nt i s e sp eci all y d omi nant i n the fi el d of c it i zen sci -

e nce, re fe rring to any form of active pu b li c p arti ci pat i on i n t he proc es s of re se arch t o ge nerate sc ie nce -b ased knowl e dge

(Brou we r, van de r Wi e le n, Schri ks , Cl aass e n, & Fri jn s, 2 01 8 ).

2.1.2 Co-production in business|

C o-p rodu ct ion of know le dge du rin g in novati on proce ss es i n b u si ne ss has b ee n i de nt i fi ed as a pi vot al s ou rce of the c om-

p et i ti ve advant a ge of bu si ne s se s. T he appre ci ati on t hat su ch know le dge creati on cannot al ways t ake pl ace inte rnal ly t o

t he f irm promp t ed b us i ne ss es t o i ncr eas in gl y co- p rodu ce know le dge w i th e xternal s take hol de rs du ring i nnovati on pro-

ce ss e s (Kazadi , Li eve ns , & Mahr, 2 01 6 ; Mahr, Li eve ns , & Blaze vi c, 2 0 14 ). For i nst ance , we l l- i nforme d and act i ve cus -

t ome rs are i ncreas i ngly recogni zed as a c ruci al ex te rnal sou rce of knowl ed ge f or inn ovat i on p roces s es (P rahalad &

R amas wamy, 2 00 4) . Firm s may b ene f i t from t hei r know le dge , s kil l s, an d re sou rce s by co-p rod u ci ng know le dge and

e ngagin g them in i nnovati on p roce ss es and in the de vel op ment of n ew p rodu cts, whe re by co-p roduc ti on w it h cu s -

t ome rs is fou nd most s ucce s sfu l for t he c reati on of hi ghl y rel e van t bu t mode ratel y nove l know le dge (Mahr e t al. , 2 01 4 ).

Ap pe ali ng e xampl e s of kn owl ed ge co-p roduc ti on pro ces s es in th e pri vat e s e ct or i ncl u de t oy com pany Lego' s i ncorpora-

t i on of u s er- de si gne d s et s (Ant  ori ni , Mu ñi z J r, & As ki l ds en, 20 1 2), as wel l as crowd sou rci ng pl atf orms s uch as

I nnoCe nt i ve, whe re com pani e s l i ke D uP ont and Procte r & Gamb l e p ose probl em s for ot hers t o s olve in exc hange for a

re ward (Howe , 2 00 6) . Accord i ng to Kazad i et al . (2 0 16 ), b us i nes s es no longe r onl y f ocus on cus t omers i n in novati on

p roces s es , b ut i ncre as i ngl y al s o organ iz e mu lt i - stake hol de r c o-p rodu ct ion p roces s es wi t h vari ou s i nt e r de pe nde nt ext e r-

nal s t akehol d ers , su ch as f or i nst ance t he l ogi st i cs provi de r D HL, who in t hei r e ffort s t o re du ce urb an t raffi c and to

s t im ul at e a gre en er econom y i nvol ved a b road range of s takeh old ers , i ncl u di ng c it i zens , acad emi cs , and p ub l ic

au th orit i es .

2.1.3 Co-production in public policy|

W hen it come s t o st ake holder part i ci pat ion and co- produ ct i on proc es se s , th e p ub l ic s phe re argu abl y h as the l onge st

s t andi ng t radi t i on , eve n i f in t his d omai n t he t radi t ion al prem ie r foc us l i es on polic y and de cis i on- maki ng p roces s es

rathe r t han t he produ cti on of kn owl edge . I t is i mp ortan t to ac knowl ed ge th e i mp ortan t role he te rogen eou s st ake hold ers

can have i n cont rib u ti ng t o effe ct i vene ss , effi ci e ncy an d i ncl us i v i ty. O ve r t he pas t d ecad es , i n m any d omai ns i ncl u di ng

i n w ate r manage me nt , trad it i onal t op- d own ap proache s t o pol i cy d es i gn and i mpl e ment ati on wi t h gove rnme nts as“ ”

s i ngle d eci s ion-maki ng au t hori ti e s, have b ee n re pl aced b y more de li b erati ve, i ncl us i ve, pol y-ce nt ric and b ot t om- up gov-

e rnance proce ss e s, wi t h t he inc lu si on of a broad range of st ake hold ers from both t he nonp rofit and pri vat e s e ctor

(A khmouc h & Cl avreu l , 2 0 16 ). I nde ed , it i s argue d t hat p arti ci pati on i mp roves t he outcome of a p roje ct , for i nst ance b y

i ncl ud i ng c onte xt u al knowl e dge , or more i ns t rum ental ly, may promot e ow ners hi p of d eci s ions , maki ng the m eas i er to

i mp le me nt (C arr, 20 1 5; I rvin & S tans b ury, 20 0 4; Re nn, Kl i nke, & Van As se lt , 20 1 1). St akehol d er part i ci pati on can al so

b e favored f rom a l egal poi nt of vi e w, i n cases whe re part i cip at ion i s pract i ce d b e caus e of l egal ob li gation s, or from a

norm at i ve poi nt of vi ew , and the i de a t hat all owi ng thos e who w il l b e aff ect e d b y a d eci s ion t o have a say has an int ri n-

s i c val ue (Gl ucke r, Dri es s en , K olhoff, & Ru nhaar, 2 01 3) .

3 | THE EFFECTIVENESS OF COPS FOR WATER IN THE CE

Al ongsi de t he e vol u ti on of co-de ci si on maki ng to p roces s es of know le dge c o-p rodu ct ion , t he re has al s o be en a deve l op-

me nt i n the range of part i ci patory t ech niq u es . Th e w el l -kn own te chni qu es s uc h as pu bl i c he arin gs , works hop s, and ci ti -

z en ju rie s , are p rima ril y op ti mi z ed for t he di ffe rent de gree s of part i ci pati on bas ed on p owe r and co- de ci si on. A s furt he r

d is cu ss ed i n Box 1, u ne qu al powe r re l ati ons and t hei r rei nforce me nt i n part i ci patory i ni t iati ves i s an i mp ort ant chal-

l en ge i n knowl ed ge co-prod uct i on proce s se s. Ne w alt ernati ve concep t s and i d eas have em erge d around soci al le arni ng

and knowl e dge co- prod uct i on p roces s es , i ncl ud ing, ve ry prom in ent l y, th e i d ea of CoP s (Lave & W en ger, 1 99 1; R ee d

e t al ., 20 1 0; W en g er, 19 98 ). Foc us in g on parti ci pation i n comm uni t y li fe as a bas i s for le arni ng and i d ent i t y cons t ruc-

t i on, CoP s are b as ed up on s oci al l earni n g t he ori es , accord ing to whi ch le arni ng i nvol ve s proc es se s of i nterp ers onal“
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re lat i ons [ ] im it at i on and mode l li ng [ and ] obs e rva ti on ( Ban dura, 1 97 7 i n We nge r, 1 9 98 , p. 2 80 ). O ver ti me , t he u s age… ”

of t he t e rm CoP has s hif te d su bs tant iall y and has be en us ed t o e xpl ai n l earni ng and knowl e dge gene ration acros s a vari -

e ty of work, organi z ati onal , and sp ati al s et ti ngs (Ami n & Robe rt s, 2 0 08 ; C ox, 20 0 5).

3.1 Introduction to CoPs|

T he concep t CoP was fi rst c oine d in 19 91 b y t he cogni ti ve ant hropol ogi st J ean Lave and the e du cati onal t he oris t

E t ie nne We nger ( Lave & W enge r , 1 9 91 ) as a n ew ap proac h to und ers t andi ng l earni ng, focu s ing on i nfo rmal and si t u-

ated s oci al in te ract i on whe reb y l e arni ng from oth er l e arners i s ce nt ral. More re ce nt conce pt u al i zati ons t re at CoP s as

t he in formal rel ation s and und ers t andi ngs t hat de vel op i n m ut ua l e ngageme nt on an ap propri ated joint e nt erp ris e

(W en ge r, 1 99 8) , t o grou ps wi t h t he s pe cif ic purp ose t o l e arn, c reate, and s hare knowl ed ge ( We nger, McD erm ott , &

Sn yde r, 2 0 02 ). The l atte r d efi ne CoP s as group s of p eop l e w ho s hare a conce rn, a s et of p robl e ms , or a p ass i on ab out a“

t opi c, and who de ep e n t hei r know l edge and e xp ert i se i n th is are a b y i nt eract i ng on an ongoi ng b as i s ( We ng er”

e t al. , 2 00 2 , p . 4 ).

Ac cordi ngly, i n t hi s l ater w ork, th e CoP conce pt b ecom es more vie we d as a managem ent tool th rough whi ch geo-

graph ical l y di s pe rse d ac tors can be conne ct ed . By b ei ng mu t ually engage d wi t h one anot her, C oP m emb e rs share

i ns igh ts , m ay cri t i qu e or adopt each ot he r' s pract i ce s, s hare f rus t rat i ons , and co-p rodu ce knowl e dge (I ve rson &

McP hee , 20 0 2).

W enge r, Trayne r, and de Laat ( 20 11 ) c onsi d ers t hre e el e men ts as cons t i tu tive di me nsi ons of CoP s : T he d omain , t he

com muni t y, and the prac ti ce . To cul t ivat e a CoP , t he c ombi nati on of t he thre e m us t be d eve lop ed i n paral l el .

1 . : A CoP i s di ffere nt t han othe r s t ak ehol de r- engage men t net works s i nce it s me mb ers i de nt i fy t hem se l ve s b y aDomain

share d d omai n of i nt e res t . Mem be rsh ip i nvol ves a comm itme nt to t he domai n and a s hared comp et e nce,

irre s pe cti ve ly of t hei r organi zation al u ni t , or profe ss i onal bac kground .

2 . : Whi l e sh owi ng thei r int e res t i n t he ir domai n, com muni t y me mb ers d eve lop , and share i nform at i on,Community

hel p each ot her and j oi n act i vit i es and d is cu ss i ons. In t his f orm of su st a i ne d m ut ual i nt e racti on, m emb e rs do not

nece s sari l y work t oge t her on a dai l y bas i s bu t b ui ld re lati ons hi ps i n orde r t o l earn from and su pp ort each other.

3 . : C oP memb e rs d o not only share a common in te res t , over t i me, t hrou gh acti ve , an d d ynami c negot i ati on ofPractice

meani ng. T hey p rodu ce a common pract i ce whe re t hey de ve l op an d ut i l iz e a share d rep ert oire of res ource s . The s e

can b e e xp eri en ces , st ori e s, t ool s, or w ays of addre s si ng re cur ring prob le ms . To de vel op t hi s ki nd of a s hared pract i ce

it take s ti me and cont i nuou s inte ract ion (We nge r, 2 0 11 ).

T he conce pt of CoP has fou nd a num be r of pract i cal appl i cati ons in b us in es s, organi z ati onal de si gn, govern men t,

e du cati on, p rofes s ion al as s ociati ons , d eve l opme nt proj ect s , and ci vic li fe (W enge r, 20 11 ). C oPs come i n a vari et y of

form s, rangi ng from q ui t e small t o ve ry l arge, comp l et el y i nform al to formal l y rec ogn iz e d, and from local t o gl ob al.

Som e C oPs me et m ainl y f ac e- t o- face, othe rs m ost l y onl i ne.

3.2 CoPs and social learning for the water-CE|

C oPs can b e viewe d as a soci al l earni ng s yst e m (We nge r, 2 0 10 ), w here b y m emb e rs e ngage i n s ocial l earni ng p roces s es .

T hes e eve nt ual l y l e ad t o t he b ui l di ng u p of (a) a s hare d prob l em de fin it i on, i n part ic ul ar when t he prob l em i s comp l ex

and l ar ge l y i ll - de fi ned (bu t t hi s doe s not i mpl y con se ns us b u il d ing) , and (b ) t ru st as t he b as e f or a c riti cal s el f- refl e ct ion

and to i de nti fy i nt e rde pe nde nci es and pote n tial s ynergi e s am ong s take hol de rs (Pahl - Wos t l , 20 03 ).

A l t h ou g h i t c an n ot b e as s u m e d t ha t p  a r t i c i p at i o n i n e v i t a b l y i m p l i e s t h a t s oc i al l e a r ni ng t  a k e s p l ac e , t h e r e i s

a m p l e e vi d e n ce th a t p ar t i ci p a t o ry p r o ce s s e s m ay s ti m u l at e a n d f a ci l i t a te s o c i a l l e a r ni n g (R e e d e t al . , 2 0 1 0 ) . S t ak e -

h o l d e r i n v o l v e m e n t i s s e e n a s p ar t i c u l ar l y re l e v an t f o r m an a gi n g c o m p l e x o  r s o - c al l e d “w i c k e d” s o c i o - t e c h no l o g i c al

p r ob l e m s , d i f f i c u l t t o r e s ol ve b e c au s e s c i e n t i f i c u n  c e r ta i n t y , a n d v al u e d i ff e r e n c e s ar e b ot h at t h e c a u s e

( C u p p e n , 2 0 1 0 ) . T h e w a t e r s e c t o r h as m a n y w i c k e d p r o b l e ms w hi ch a re p re d i c t e d t o i n cr e a s e i n t h e f u t u re w i t h c l i -

m a te ch a n ge an d i n c re as i n g u r b a ni z a t i on . C o P s ac c om mo d a t e d  i v e r s i t y an d t r y t o r e al i z e i nn o v at i v e c o mb i n a t i o n s

b e t w e e n h i gh l y d i ff e r e n t s t ak e h o l d e r s , re p re s e n t i n g d i f fe r en t know l e dge res our ces , i n t er e st s , a nd a mb i t i o ns

( E d e l e n b o s & V a n Bu u r e n , 2 0 0 6 ) .
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The move t oward a C E i ncl u de s bot h te  chnologi cal chal l enge s and soci al i nnovati ons; ci rcul ar s ol ut i ons ne ed t o

t ake accoun t of b oth as pe ct s to ens ure t hei r s ucc es sf ul i mpl e men ta t i on. T here fore , the i mpl em ent ati on of ci rcu lar s olu-

t i ons can be s ee n as a compl e x s oci o- te chnol ogi cal prob l em, i n whi ch s t akeholde r p arti ci pati on and s oci al l e arni ng can

b e regard ed as e ss e ntia l (P ah l- W ost l , 2 00 2) . It i s fai r t o hyp othe s iz e t hat C oPs may b e of great i mp ort ance to de vel op

e ffe cti ve sol u t ions t oward t he CE . I n add it i on, i t is of para mou nt i mportance t o e val u ate wh ethe r knowl e dge co-

p roduc ti on p ro ce ss e s are e ffec ti ve , e ffi ci en t, and whi ch out come s can b e attri bu t ed t o st ake holde r part i ci pati on.

Howe ver, t he re is cu rren tl y no cons ens u s in th e l i t erat u re ab out th e p roces s es t hat s t im ul ate an d s up port s oci al

l earn ing and ab ou t whi ch ou t come s can b e att ri b utabl e t o s pe ci fi c proc es se s . Th e c urre nt l it e ratu re, i n fact , lacks an

ade q uate frame work e st ab l is hi ng cau s al rel ations b e tw ee n pro ce s se s, ou t pu ts , and ou t come s of CoP s . Th ere i s a n ee d

for an eval uati on me t hodology that cou ld b e t rans fe rred t o ot her gove rnance and soci o- t ec hnological con te xt s .

4 | THE NEED FOR A COP EVALUATION FRAMEWORK

Al t hou gh CoP s are b e ing us ed wi d e l y i n many s ec tors and di s ci pl i ne s , t here i s in su ffi ci ent foc us and a lac k of cons e nsu s

on how t o eval u at e th ei r ou tp uts (Lorenz & Barl atie r, 2 0 07 ). Th is i s n ot t o say that no progres s has be en m ade, rat her

cu rrent eval uati on frame works p res en t li mi t ation s concern ing t he res earch me thod s us e d. As e l aborate d i n T ab le 1 ,

t wo main t ype s of e val u ati on met hod s eme rge from t he e xi st i ng l i terature : one rel i es mos t l y on q ual i t ati ve data, col -

l ec te d t hrough et hn ograp hi c s t ud ie s and ane cdotal st ori es ; and t he s econd u s es q uant i t ative anal ys i s, s t at is t ic al

me thods , and m ode li ng t o as s es s t he s o- cal le d m atu ri ty of CoP s.“ ”

The main l i mi t ati on wi t h ex is t i ng q u al i t ative ap proache s i s t hat th ey are oft e n re s ource - in te ns ive and are b as ed on

re tr osp ect i ve s tudi e s. Qu ali t at ive method s s uc h as e t hnographi c ob se rvation req u ire ski l l ed re s earche rs t o i nve st a si g-

ni fi cant amou nt of ti me cond uct i ng u nst ru cture d i nt e rvi e ws and focu s grou ps w it h C oP- me mb ers (e .g., Prob s t &

Borz i ll o, 20 08 ; W enge r et al., 20 1 1), and t he re tros pe ct i ve nature of the s e s t ud i es hampe rs a de fi ni t ion of how t he CoP

cou l d i mp rove ( e. g., Th omps on, 2 00 5) . Q uant i tati ve eval uat i on fram eworks p rovi de a s ign ifi cant i mp rovem ent i n the

e valu ation met hod ology as t he y work i n re al- t i me b y i de nt i fying ac ti ons t hat cou ld pot e nt ial l y move t he C oP“ ” “ ”

t oward hi gher matu r it y st ages t hrough a roadm ap of i nt erve nt i ons (e. g. , Bou ghz al a & Bou oud , 20 11 ). How eve r, th es e

q uant i t ati ve app roache s oft en overl ook the s oci al l e arnin g di me ns ion of CoP -d eve  l opme nt b y focu si ng pre domi nant l y

on h ow me mb ers s core th ei r C oP agai ns t a fi xed s et of c rit e ria (e. g., Lee e t al., 2 01 0) .

Two oth er maj or li mi t ations of curre nt qu ali t ative and qu ant it at i ve app roache s c onsi s t in (a) a l ack of c onse ns us on

t he hypothe si s , in di cators, and pre condi t i ons th at are b el i eve d t o s up port the de vel opme nt of C oPs (e . g., C raps &

Mau rel , 20 0 3; We nger e t al. , 2 0 11 ); and ( b) a poor u nde rs tand i ng of the cau sal re lat i ons hi ps b et we e n co-produ ct i on pro-

ce ss e s occurr ing wi t hin CoP s and the i r ou tcom es (C ox, 2 00 5; W enge r e t al. , 2 0 11 ). T hes e l im it ati ons hampe r a cle ar

u nde rst and in g of t he pre con di ti ons and pro ce s se s t hat make a C oP e ffe cti ve i n st i mu lat i ng and su pp ort ing soc ial“ ”

l earn ing. I n ad di t ion , t he comp l icate d and re sou rce- i nt en si ve natu re of the eval uati on frame works re su l t in a l ow t rans -

fe rabi l i ty be yond t he know le dge - managem en t s e ctor.

To overc ome t he se l i mi tati ons , we prop ose a frame work t hat s t ruct u res th e e val uat i on o f C oPs as t he i nterre l at i on

b et we e n s oci al le arni ng out com es and CoP d im ens i ons, and analy s es how and to what e xt ent the y con tri b ut e t o t he

achi e veme nt of s pe ci fi c CoP -ob je ct i ve s . The fram ework draws toge t her a cons ens u s on t he m et hod s us e d for eval uati ng

wate r knowl e dge co- p rodu ct ion and s ocial l e arnin g p roces s es i n t he t rans i tion t oward t he C E. I t ai ms at e valu ating t he

add ed -valu e of CoP s for c reati ng an ad eq uate mu lt i - stake hol de r en vi ronm ent for eff ect i vel y e nabl i ng soci al l earni ng

p roces s es .

The prop ose d e valu at ion framew ork has b ee n d eve lop ed by re viewi ng t he li t er at u re and is at an e arly e xpe ri ment al

s t age wh ere add it i onal fie l d- t es t in g wi ll b e req u ire d t o i mprove i ts re l iab i l it y and e ase of us e am ong pract i t i one rs i n t he

wate r se ct or. T he fol l owi ng s e ct ions p rovi de m et hodol ogi cal d et ai l s of how t he framew ork was con st ruc te d, as we ll as

an i nt rod uct i on to t he pro j ect w here i t is b ei ng ap pl i ed and te s te d.

4.1 A new evaluation framework for analyzing social learning outcomes in CoPs|

T he de vel opme nt of a CoP , i n t erm s of i mprove me nt i n i t s e ffec ti ve nes s and eff ici e ncy, can b e conce pt u ali z ed as t he

p arall el de vel op ment of C oP di me ns i ons (W enge r, 20 1 1) and soci al le arni ng out com es (Scholz , D e wul f, & P ahl - Wostl , -

20 1 4). CoP di me nsi ons are de fi ned b y We nger ( 19 9 8) as :
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• Mu tu al engage me nt of parti ci pant s (com muni ty)

• D eve lop me nt of a s hared re pe rtoi re (dom ain )

• Ne got iati on of a joi nt en te rpr i s e (pract i ce)

T hree ou t comes of s ocial l e arni n g proc es se s can b e i de nt if ie d, b ase d on the de fi ni ti on of s oci al le arni ng b y R ee d

e t al. ( 20 1 0):

• Learn ing occurs t hrou gh s ocial i nte rac ti on ( rel at ion al ou t come );

• Learn ing is s i tu ated wi t hin wi de r s ocial u ni ts or CoPs ( share d u nde rs tan di ng); an d

• Learn ing im pl ie s a change i n un de rst and ing in th e i nd i vi d ual s invol ve d (s u bs t ant ive out com e).

By as s ociati ng t he t w o c oncep t s of C oP d i mens i on s and s oci al le arni ng out come s, i t is p oss i bl e to id ent i fy t hree ke y

e le me nt s: ( a) e ngage me nt an d i nte ract i on of s take hol de rs, (b ) change i n s t akeh old ers i ss ue frames , and ( c) st ake hol der

aware ne ss of t he i r own role and compe t enc e and of t hos e of other mem be rs. As sho wn i n Fi gure 1 , t he s e t hre e el em e nt s

s up port know le dge co- p roduc ti on proce ss e s an d con nect CoP di me nsi on s w it h t hei r re l at e d soci al l earni ng out come .

TABLE 1 Overview of ex is ti n g C oP evaluat ion fra mework s

Predominant

approach

Author(s) and scope of the

study

Data-gathering

method Strengths of the method

Weaknesses of the

method

Qual ita ti ve Wen ger et al. , 2 01 1 :

Conc ept ua l framework t o

as s ess value c reat ion“

c yc l es (matur it y m odel).”

C reat i on of val ue“

cr eation s tori es”

demon st ra tin g

val ue of C oP

out c omes

(a nec dota l

ev i denc e) .

Sys t ema ti c c ollect i on a nd

con st ruc t i on of st ori es ;

Divis ion in val ue c reat i on

cyc les (m at ur i ty st ages ).

Ret ros pec ti v e s tu dy on t he

added- value of CoP

outc omes ;

Res ourc e-in ten s ive

eval uat i on m et hod.

Prob st & Bo rzil lo, 2 0 08 :

Ass es smen t of CoP l eader s’

perc ept ion of govern anc e“

mec han is ms det ermi ning

t he s uc c es s or fail ure of

CoPs in

int ra- orga ni zat i ona l

net work s .

Li k ert -t ype

ques tion naire,

focus gr oup, and

sem i- s truc t ured

in t erviews.

Gen eral gover nan ce

mec ha nis m s

(t ra ns ferab i lit y p ot en ti al );

Ident ific ation of

bes t- pr act ic es .

Co Ps used as kn owl ed ge

mana gemen t tool in

b us in es s s et tin g;

Foc us on m an agem ent

t heory and or gani z ati on al

perfor ma nc e.

T homps on, 2 0 0 5: E valuat ion

of t he rel ati on s hi p b etween

a C oP an d t he par ent

c ompany es t ab li s h ing i t .

Non- par tic i pan t

ob s ervat i on an d

un s tr uc t u red i n

in t erviews.

In- dept h an al ys i s of t he

relat ion bet ween

st ruc t ur al an d epi s temi c

componen ts ; Et h nograp hic

ob s ervat i on a ll ows for

id ent ifica tion of c au sa lit y

bet ween ac t i vi ties an d

out c omes of a C oP.

Co Ps used as kn owl ed ge

mana gemen t tool in

b us in es s s et tin g;

Ret ros pec ti ve and

resourc e-i n t en s i ve

eval uat i on m et hod.

Quant i t ative Lee, Suh, & H ong, 2 0 1 0:

Pres c ript ive as s ess ment of

CoP evoluti on st ages b as ed

on cr itic al s uc cess fac t ors

(mat ur ity model).

Li k ert -t ype

ques tion naire.

Mat ur ity st ages b uilt upon

lit erat ure r eview;Relat ive

wei gh t as sig ned t o c rit i ca l

suc c es s fac tors .

Presc ript ive, b as ed on fi x ed

mat urity s tag es a nd

s ucc ess fac t ors .

Bo ughz ala & Bouo ud, 2 0 11 :

Pres c ript ive as s ess ment of

t he c apab il ity of a CoP t o

mana ge kn owledge

(mat ur ity model).

Li k ert -t ype

ques tion naire.

Sys t ema ti c fra mework

building upon revi ew of

exis ti n g m at uri ty mod els ;

Tra ns ferab i li ty poten ti al.

Presc ript ive, releva nc e of

c rit eri a b as ed on

eval uat or's perc ept ion;

Ev aluation foc us ed on

IC T tools ( onli n e fora an d

c ommun it ies ).
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Analyz i ng thi s i nt erre l ati on can give ins i ght int o how CoP s can st i mu late s ocial l earni ng, and h ow th is cont ri bu tes to

t he up sc al i n g of th e C E framew ork i nt o the water s ec tor.

The e val uati on of C oPs s hou ld t he ref ore cons i st of as s es si ng t he ex te nt to whi ch the d eve lop men t of CoP -

d im ens i ons and t he achi eve me nt of s oci al le arni ng out com es su ppor ts t he overal l ob jec ti ve be hi nd th e e s tabl is hme nt of

know le dge co-prod uc ti on p roce ss es . T he prop ose d eval uati on fram ework cons is t s of an ass e ss me nt of s i x ke y s ucc es s

fact ors (K SFs ) and 30 i ndi cators (T abl e 2).

4.1.1 Key success factors|

Si x K SFs we re formu l at e d fol l owi ng t he s ame m et hodology of p revi ous stu di es adop ti ng s u cces s fact ors and i nd icat ors .

Sp ec ifi cal l y, a fi rs t l it e ratu re re vie w l e d t o t he id ent i fi cation of whi ch s ki l ls and re s ource s may le ad t o i mprove d p erfor-

manc e ( Grune rt & E l le gaard, 1 99 2 ); t he n, t hes e cau sal rel ation sh ip s were furt he r s pe ci fi ed to di s t ingu i sh be t we en s o-

cal l ed failu re pre vent e rs ( Matt hyss ens & Va nde nb emp t, 19 98 , p. 3 42 ) an d act u al su cce ss fac tors ; fi nall y, i n ord er t o“ ”

acq ui re add it i onal i nf ormati on an d p ractical i mp li cat i ons of t he K SFs for t he wate r C E and pre l im inari l y t es t t he val i d-

i ty of t he frame work, four C oP faci l it at ors w ere aske d t o provi de cons tru ct i ve fe edb ack on t he rel e van ce of t he s uc ces s

fact ors and in di cators ( Koop et al ., 20 1 7).

The s i x KS Fs are ( 1) organi zati onal s up port , (b ) atmosphe re of the me et i ng, (c) rep res ent ati on and e ngageme nt ,

(d ) conve rgen ce on a s hared pe rsp ect i ve, ( e) i d ent i fi cation of opp ort uni ti es and challe nges , and (f ) ge nera t i on of knowl -

e dge . As de pi ct ed i n T ab l e 2, al l th ree s ocial l e arnin g out come s and C oP d i mens i ons are as s es s ed again st t wo K SFs , one

me as uri ng CoP st ru ctural compon ent s (S) C oP and th e othe r t he e pi ste mi c one s (E ). St ruct u ral and ep i st e mi c compo-

ne nt s are two s i de s of t he s ame coin of C oP- de vel opm ent , and are th ere fore i nt erd ep end en t: t here is a ce rtai n d egre e“ ”

of organ izat i onal cont rol on the st ru ct ural aspe ct s of a C oP, and i nve st i ng i n t hes e provi de s su pp ort t o e pi s te mi c act i v i -

t i es ; at th e s ame ti me, e pi s te mi c act i viti e s req ui re som e d egre e of s t ruct u re t o su pport st ake hol de r engage me nt and

i nt eracti on and me mb ers i d ent i fi cati on wi t h th e joi nt e nt erp ri se of t he C oP (De s sn e & Byst röm, 20 1 5;

T homps on, 2 00 5 ).

4.1.2 Indicators|

E ach KS F i s me asu red by a s et of i ndi cators , wh ich i ncl ude sp ec ifi c C oP d ynami cs and char act eri s t ics t hat p rovid e an

ove rall ass e ss me nt of each C oP di me ns i on an d s oci al l earni ng ou tc ome. T he i ndi cators w ere s el ec te d, t hrough a l it e ra-

t ure re vie w, from a pool of e xi s ti ng i nd ic ators from t he w ate r re sou rce managem e nt , C oPs , an d s oci al le arni ng l it e ra t ure

Substantive outcome

Rela tional outcome

Shared understanding

Practice

Domain

Community

Produces

Community  of Practice

Enhances

Social Learning

Stakeholder engagement and
interaction

Change in stakeholderissue
frames

CoP-SLO dimensions: 

support to knowledge co-creation processes

Demonstration and upscaling of 

circular water solutions

Awareness of roles a nd
competences

F IGURE 1 Sc hem at i c

repr esen ta tion of t he c onc ept ual

fra mework . Th e development of t he

t hree dimen s ion s of a C oP

(c ommuni t y, domai n , an d pra ct ic e) is

i nt err ela ted wi t h th e ac hievem ent of

s oc i al learnin g out comes (rel at i onal

out com e, s h ared und er s tan di ng,

s ubs t ant i ve out come) . Th e paral lel

development of t h es e d im en si on s

s upport s kn owl edge c o-pr oduc t ion

proc es ses, whic h a re c ruc i al for

ups c al ing t he CE framework i n th e

wat er s ec tor
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(e . g., Craps & Maure l , 20 03 ; W e nger, 1 99 8) . The cu rrent s e t of i ndi cator s cont ains sp eci fi c C oP d ynami cs and c haract er-

i s ti cs t hat provi de a qu ant it at i ve me asu reme nt of e ach KS F, as s hown i n T abl e 2 . T he i ndi cators are me asu red t hrough

a Lik ert - t yp e qu es t i onnai re admi ni s t ere d t o CoP - part i cip ants, rangi ng from 1 to 5. T he s core of each K SF corres pon d s

t o t he ave rage of i ts i nd icat ors (Box 2) . Anne x 1 provi de s an e xamp le of t he me asu rem ent of one KS F and it s re lat e d

i ndi cators (T abl e 3) .

TABLE 2 Li st of t h e si x K SFs an d t hei r r ela ted i n dic ator s

Key success factors (KSFs) Indicators

1. Support t o s ta keh old er eng agement and int erac tion from

or gani za tion al as pec ts , t ool s , an d oth er ar ti fa ct s . (S )

1 .1 Advan c e provis i on of meet ing in format ion an d

mat eri al s

1 .2 Adequac y of th e meetin g ven ue

1 .3 Adequac y of th e durat ion of th e meeti n g

1 .4 Pres enc e of out puts/ m at er i als ac tin g as c ul tura lly

symb olic in fras t ruc ture

1 .5 Pres enc e of leader sh ip fi gures

2. Adequac y of th e m eetin g at mosph ere for enab l ing s t ak eholder

i n ter ac ti on mut ual eng agement . (E )

2 .2 Improvem ent i n wor kin g relat ions hips wit h ot h er

p art i ci pan t s

2 .2 Ex i s tin g relat ions hi ps a nd n ew con nec t ion s

2 .3 C lari t y of pres en tat i ons an d s peak ers

2 .4 Spon tan eous beha vior an d c om muni c at i on

2 .5 Tr ust in oth ers op en ness in comm unic at ing own’

opi n i ons , c onc ern s , i nt eres t s, goal s

3. Inc lus i on an d enga gemen t of all releva nt s tak eholder s and i n t er es t

g roups in rel at i on to t he i ss ue(s ) at han d. (S )

3 .1 Oppor tuni t y f or i ndi vi dual part icipa ti on and in put

3 .2 Part i cipa ti on and i nc lus ion of newc omers

3 .3 C on s tr uct i ve m an agement of (pot ent ial) con fl ict s an d

d if ferenc es

3 .4 Repres ent at i on of all rel evan t s t ak eholders an d in teres t

g roups

3 .5 Inc l usi on of al l rel evant pers pec t i ves in t he disc us si on

4. C on vergen c e on a sh ared per s pect ive on th e i s sue(s ) at h and. (E) 4 .1 Agr eem en t on what will b e discus sed

4 .2 Awaren ess of i nt erdependen c i es of ac tion s and d es i red

ou t c omes

4 .3 Awaren ess of presenc e/ lack of res our ces av ai labl e t o

t h e comm unit y

4 .4 C han ges in own pers pec tive

4 .5 Quali t y of t he m odera tion of t he di s c uss ion

5. Ident i fic at ion of opport uni t ies an d c hal lenges f or im pl emen ti n g j oint

a ct ion. (S)

5 .1 Oppor tuni t ies t o reflec t and t al k ab out c ollec ti ve

ex peri en ces an d proc es s es of t he pr oj ec t

5 .2 Form ulati on of c onc l us ion s to th e di s cus s ion an d t he

meet ing

5 .3 Form ulati on of ac t ion s t o addres s prob lems a nd

c apit ali ze on opport unit i es

5 .4 Ins pi ra tion for foll ow-up/ embedd ing i n own

or gani z ati on

5 .5 Abi li t y of p art i cipan t s to in fluenc e agen da or

p roced ur es

6. G en erat ion of us eful k nowledge i n relat ion t o t he t opic at ha nd. (E) 6. 1 In c reas ed k nowledge on th e is sue(s ) at ha nd

6 .2 Gen erat i on of new t erms and la nguage

6 .3 C reat i on of n ew expec t at ion s

6 .4 Awaren ess of own role an d role of ot h er part ic i pant s

6 .5 (poten tia l) impr ov emen t in pers on al /or gani z ati on al

p er formanc e

Note: E ach eval uat i on i t em i s as s es s ed against t w o KS Fs, one me as uri ng C oP s t ructu ral com pone nt s (S) C oP and t he

othe r the epi s t emi c on es (E ).
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5 | DISCUSSION: HOW COPS CAN SUPPORT WATER IN THE CE

T h e d  e v e l o p m e n t a n d u p s c a l i n g o f t h e C E c r e a  t e s m a n y p o s i ti v e o p p o r t u n i t i e s b u t a l s o c  h a l l e n g e s o f u n c e r t a i  n t y

r e s u l t i n g f r o m t h e i n c r e a s i n g c o m p l e x  i t y o f c i r c u l a r s y s t e m s o f m a t e r ia l s a n d n u t r i e n t s . T h e s e c h a l l e n g e s a r e p a rt i c -

u l a r l y r e l e v a n t f o r t h e w a t e r s e c t o r , w h i c h h a s t r a d i t i o n a l l y b e e n c h a r a c t e r i z e d b y “s e c t o  r i a l” e n g i n e e r i n g  -

t e c h n o c r a ti c a p p r o a c h e s ( R o t m a n s & L o o r b a c h , 2 0 0 9 ; v a n d e M e e n e , B r o w n , & F a r r e l l y , 2 0 1 1 ) . N e w t e c h n o l o g i e s

a n d a c t o r s l i k e e n d - u s e r s a n d c i t i z e n s a r e a s s u m i n g m o r e p r e d o m i n a n t a n d p o w e r f u l r o l e s , w h i c h c h a l l e n g e t h e t r a -

d i t i o n a l t o p - d o w n , c o m m a n d - a n d - c o n t r o l g o v e r n a n c e a p p r o a c h e s a n d a c l e a r d i v i s i o n o f r e s p o n s i b i l i t i e s a n d f u n c -

t i o n s ( v a n V l i e t , C h a p p e l l s , & S h o v e , 2 0 0 5 ) . W a t e r m a n a g e m e n t i n s t i t u t i o n s , r e s e a r c h i n s t i t u t e s , a n d t e c h n o l o g y

d e v e l o p e r s a r e r e a l i z i n g t h e i m p o r t a n c e o f c o - p r o d u c i n g i n t e r d i s c i p l i n a r y r e s e a r c h w i t h t h e a i m o f d e v e l o p i n g m o r e

i n t e gr at e d a n d c i r c u l a r r e s o u r c e m a n a g e m e n t a n d g o v e r n a n c e a p p r o a c h e s ( F e r g u s o n , C h a n , S a n t e l m a n n , &

T i l t , 2 0 1 8 ; R e n n e r e t a l . , 2 0 1 3 ) .

The es t abl i shm ent of CoP s t o s t i mul ate and s u pport s oci al l earni ng and knowl e dge co-p roduc ti on offe rs p romi si ng

ne w w ays to de al wi th i ss ue s of c ompl ex it y and u ncert ai nt y ari si ng from t he u ps cali ng of wate r-C E (Cu pp en, 2 0 10 ;

P ahl- W ostl , 20 0 2). The re are t hre e d i mens i ons t hrough whi ch CoP s c an s upp ort knowl e dg e co-prod uct i on p roces s es for

u ps cal ing CE i n t he water s ec tor. Thi s i ncl ude s t he foll owi ng:

5.1 Support participation and interaction of all relevant stakeholders|

T hi s f irs t di m e ns i on i s t he e st ab l is hm e nt of an ef fect i ve and e ffi ci en t CoP. It i s als  o n ece ss ary for ups ca l i ng t he CE co n-

ce pt i n the wa t er s e ct or, b e caus e i t can a ll ow f or t he i de nti fi cat i on of s y n ergi es and int e rde pe nde nci e s that can furthe r

cl os  e th e loop of wate r, m ate ri als  , a nd nu tri e nt s (Pa hl- W ost l , 2 0 0 2 ; W eng e r, 2 0 1 0) . Th i s i s mate rial i z ed i n p ra ct ic e

t hrou g h p roces s es of ve r t i cal and horiz ont al i nt e gra ti on ( Ghis e l l i ni e t al ., 2 0 16 ), wh ich pre s up pos es s ome l eve l of“ ”

agre e me nt and t ru s t a mong s t a ke hold ers at d if fe re nt s cal es and le ve ls .

T h e d e g r e e o f o r g a n i za t i o n a l s u p p o r t a v a i l a b l e t o C o P s c a n s u p p o r t s  t a k e h o l d e r p a r t i c i p a t i o n a n d e q u a l r e p r e -

s e n t a t i o n ( R e e d e t a l . , 2 0 1 0 ; W e n g e r , 1 9 9 8 ) . M e a s u r e s o f o r g a n i z a t i o n a l s u p p o r t i n c l u d e t e c h n i c a l a s p e c t s s u c h a s

m e e t i n g v e n u e a n d d u r a t i o n o f t h e m e e t i ng , b u t a l s o i n c l u d e s o t h e r a s p e c t s s u c h a s t h e c r e a t i o n o f a s a f e s p a c e t o

h e l p i n i t i a t e c o l l a b o r a t i v e r e l a t i o n s h i p s a n d u n d e r s t a n d i n g ( F e r g u s o n , 2 0 1 6 ; R e e d e t a l . , 2 0 1 0 ) . M e a s u r i n g t h e s e t w o

f a c t o r s c a n t h e r e f o r e e n s u r e t h a t p a r t i c i p a t i n g s t a k e h o l d e r s a r e w i l l i n g t o c o l l a b o r a te , a n d t h a t t h e r e i s a d e q u a t e

s t r u c t u r a l s u p p o r t .

Howe ver, as earl i er di s cus s ed , stake hol der p arti ci pati on and in te raction doe s n ot di rect l y re su l t i n al l st ake hol de rs

b ei ng re pre s ent e d, or that the C oP de vel ops an id ent i t y that mem be rs s hare (T homps on, 20 05 ). I n ad di t ion, t he cl as si fi -

cati on of s t ak ehol de rs as d ep end s on t he gove rnance and t e chnol ogi cal cont e xt of t he CoP, w hic h can res u lt i nrelevant

s ome st ake hol de rs h avi ng more d ec is i on-maki ng pow er t han othe rs .

BOX 2 CoPs for the diffusion of circular water solutions: Brief overview of the NextGen project

T he H2 02 0 proje ct Ne xt Gen: Tow ar d a n ext ge nerati on of water s ys te ms and se rvi ces for the C E ai ms at de m-“ ”

on strat in g in novati ve t echn ologi cal , bu s ine s s, and governanc e s oluti ons for w at e r i n t he CE i n 1 0 dem ons trati on

c as e s acros s E urope (ww w. n e xt ge nwate r. eu ). I n Nex tGe n, 1 0 CoP s have b ee n e s tab l i she d for each de mons tra-

t i on cas e, wi th t he aim of in vol vi ng and e ngagin g s t akehol d ers from t he whole water valu e ch ai n and of feri ng

an engage me nt envi ronm ent arou nd th e i nnovati ons de mons t rate d. The y b ri ng t oget he r re pre se nt ati ve s from

t he wat e r i ndu st ry (op erat ors ), au t hori ti e s ( regu lators ), engine er ing compani e s, cons u ltant s , re se arch i ns t it u te s ,

re pre s entat ive s of n on-gove rnme ntal organiz ati ons , and p otent i al end - us ers . C oPs i n N ext Ge n cove r fou r ke y

t op ics : se t ti ng t he s cen e, cl os ing t he l oop, i mpl e ment a t i on, and u ps cal i ng and eval uat i o n. T he prop osed eval ua-

t i on f ram ework wi l l be fu rt her us ed i n Ne x tG en to te s t and im prove i t s rel i abi l i ty among p ract it i one rs in t he

w ate r s ect or.
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5.2 Bridge gaps in stakeholders knowledge bases through facilitating alignment| ’

The second d imension is the extent to which stakeholder engagement and interaction le ads to s ome d egree of alignment of

issue frames and knowledge bas es. Alignment can be ham pered in numerous ways. First, differe nces in stakeholder issue

frames can hamper the knowledge co-production process and decreas e the potential of the CoP in effectively up scaling the

CE framework in the water sector, espe cially when stakeh olders’ perspectives on the specific issue( s) at hand are conflicting

(Cuppen, 2010; Ferguson, 2016) . Second , uneve n knowledge b ases can le ad to different expe ctations am ong s takeholders

on the outputs and outcomes of the CoP (Djenontin & Mead ow, 2018). This in turn can decrease the motivation of stake-

holders to be active members of the CoP and their percep tion of the value created by its outputs and outcom es.

T he ali gnme nt of s t akeh old ers i s su e f ram es can b e me asu red b y th e l e vel of re pre se nt ation and e ngagem ent of rel e -’

vant st ake hol de rs i n t he C oP and b y t hei r conve rgence tow ard a s hared pers p ect i ve on the i s su e( s) at hand. The se t wo

fact ors are i nt er d ep end ent , b ec au s e C oP- m emb ers m ay pre fer t o onl y i nvol ve s t akeh old ers w ith si mi l ar i ss ue fra mes ,

wh ich cou ld make i t e asi e r to s hare re sou rce s amon g t he m an d re ac h for agre eme nt (Le mos e t al . , 2 0 18 ; P orte r &

D es s ai, 2 01 7 ). Th e al i gnme  nt of s take holde rs is s ue frame s an d t he ir fair re pre se nt ation doe s n ot alw ays re s ul t in agree -’

me nt and col l ab orati on, e sp ec iall y w hen con fli ct s among st ake holde rs may hi nde r th e pol i cy- or d eci s i on-m akin g pro-

ce ss ( De w u lf et al ., 2 00 5 ). T he li t eratu re gi ve s much i mport ance to t he ne ed for a share d cul ture t hat i s cons t ructe d

among CoP- m emb e rs throu gh i t erati on and negot i ation (Pahl -Wos t l e t al . , 2 00 7) .

5.3 Facilitate the identification and definition of role and responsibilities|

T he thi rd d i mens i on focu se s on st ake hol ders i de nt i fic ati on and aw are ne ss of t he ir role and re s pons i bi l it i es and th at of’

othe r me mbe rs . It ass es s es how th is cont ri b ut es t o t he de vel op ment of a s hared (organi zat i onal ) cu l tu re and w il l i ngnes s

t o bu i ld coll ab orative agre eme nt s or part ne rs hip s base d on sh ared op port un iti es and chal le nges . In here nt t o th is CoP -

d yn ami c are p roces s es of ne goti at i on and s us t ai ned mutu al int e ract ion , wh ich in tu rn l ead to t he co- gen erati on of

know le dge (We nger, 1 99 8) . E ven w hen con fli ct s eme rge, t hes e p roces s es are cri t ic al for s up port in g t he cons tru ct i on of

a w ate r- CE pract i ce sh ared among and acce pt ed b y CoP -m emb e rs ( Cu ppe n, 2 01 2) .

T he form ul ation and id ent i fi cation of opp ortu ni tie s and chal le nges s houl d d el i ver us e ful knowl ed g e t o s upp ort the

i nt egrati on of t he CE fram ework in to th e cu rren t w ate r man age me nt regi m e of s pe ci fi c govern an ce c onte x t s

(W en ge r, 19 9 8). T hi s p roces s rel i es u pon a s hare d u nd e rs tand i ng on the c urre nt w ater manage me nt c ont ex t an d a

s hared vi si on for t he fu tu re ci rcul ar wate r s yst e m. C oP- me mbe rs s houl d t here fore be e ngaged wi t h i n w orksh ops or

fe ed bac k s es si ons w here the y have t he op port u nit y to eval uat e whe t her th e i nform ati on th ey gat he red i s us efu l and

u sab l e, i f ne w e xpe ct ations w ere cre ate d, and i f t he i r pe rs pec ti ve on the i s su e (s) at han d has chan ge d afte r p arti ci pati ng

t o t he CoP .

6 | CONCLUSION

T he p arti ci pati on of s t akeh old ers across p ol icy se ct ors and ge ograp hi cal s cale s , and the i ncl us i on of d iff ere nt pe rs pe c-

t i ves , i nte re st s , and n ee ds , are imp ort ant req u ire me nt s to effe ct i vel y u p s cal e t he C E framew ork i n the wate r s ect or.

E ngagi ng i n knowl e dge co- produ ct i on i ni ti at i ves can i ncre ase s t akehold er cap aci ty of de ali ng w ith compl e x and in te rre-

l ated i s su es , su ch as th e di ffu si on of t he C E i n a hi ghl y t e chni cal se ct or, s up port pol i cymaki ng funct i ons in p otent i all y

conf li ct i ng s itu ati ons , and st i mul ate th e e s tab l i shm ent of c oll a b orat ive de ci si on- maki ng p l atform s. T hi s arti cl e has

hi ghl i ghte d th at C oPs are of gre at im port ance t o de vel op the s e e ffe ct ive s ol ut i ons tow ard t he CE . How eve r, it i s of p ara-

mou nt im port ance t o eval u at e knowl ed ge co-produ ct i on p roce ss es t o und ers t an d whi ch out come s can b e attri bu te d t o

s t akehol de r p arti ci pati on.

T hi s art i cl e has eval uated t he li t e ratu re to u nde rs tan d and eval uat e what make s CoP s effe ct i ve and e ffi cie nt i n s t im -

u lat i ng and su pp ort ing knowl ed ge c o-p rodu ct ion proce ss e s. The prop ose d eval uati on frame work i s b ase d on t he i nt e rre-

l ation b e tw ee n t he d eve l opme nt of CoP - di me nsi ons and t he achi eve men t of s oci al le arni ng out come s . I t e valu ate s t he

act i vit i e s and ou tcom es of C oPs t o i mp rove s t akehol d ers wi l li ngne s s t o c oll ab orate , faci l it ate a fai r re pre se nt ati on of al l’

re le vant s take hol de rs , s u pport t he converge nce t oward a s hare d i s su e frame , and i mprove t he qu al it y of t he knowl e dge

co- p roduc ed th rough s t akeh old er e ngagem ent and i nt eract i on i n C oPs . Fut u re re se arch t o t e st t he val id i ty of t he frame-

work is w el come d, whi ch coul d pot ent i al ly exp and i t s app li cati on b eyond the water s e ctor.
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ANNEX 1: Example of the measurement methodology

TABLE 3 Ex amp le of th e m eas urement of K SF # 6 a nd i t s relat ed ind ic at ors

KSF #6: Generation of useful knowledge in relation to the topic at hand

Indicator Predefined Likert-type statement(s)

6. 1 Inc reas ed k nowl edge on t he i ss ue( s ) at h and Th e meetin g helped me to in c reas e m y k nowledge on ci r cular water s olut i ons .

6. 2 Gen erat i on of n ew ter ms a nd lan guage I got ac quai n ted wit h th e new t erms an d lang ua ge us ed du ring th e meeti n g.

6. 3 Cr ea ti on of new ex pec ta ti ons Part ici pa tin g t o th e meetin g ins pired me wi t h new ex pect at i ons fr om t h e

outc om es of t he pr oj ec t .

6. 4 Awareness of own role and role of ot her

pa rt ic i pan t s

I hav e a c learer un ders t andin g of h ow I c an c ont rib ute t o t he ob j ect ives of t hi s

c ommuni t y.

I am aware of what i s t he r ol e of th e ot her p eopl e part ici pa tin g t o th e meetin g.

6. 5 (pot ent ial) i mprovem ent in pers onal /

or gani za tion al perform an c e

I bel ieve t h at part ici pa tin g t o th i s c om muni t y wi ll improve m y p er s on al /

organ izat ional per formanc e.

Li ker t- ty p e level for i nd icato r 6 4 A wareness of o wn role a nd of ot her par tici pant s role. ’

Level ( high est t o l owest s c ore) Des c ri pti on

Compl et e defi nit i on a nd h igh awar enes s (5) Part i ci pan t s kn ow how t hei r c om pet enc es c an c ont ri b ute t o t he ob j ec t ives of t he C oP,

and th ey k now when / how c ont ribut i on fr om oth er m embers i s n eed ed.

Pa rti a l unders t andi n g an d defi nit i on of own

an d ot hers role (4 )’

Par tic i pan ts h ave a general un ders t andi n g of h ow each of t hem c ould pot ent iall y

c on t ribut e t o th e obj ecti v es of th e Co P, but t hey a re not s ure ab out h ow th ey c ou ld

help eac h oth er.

Ongoin g neg ot iat i on of own and part ic i pant s

roles (3 )

Par tic i pan ts a re s til l d ef i ning how t hey c an put th ei r own com pet enc es t o us e f or

ac hi evin g t he obj ec t ives of t he C oP.

Awarenes s of own con t ribut ion b ut n o

un ders tan ding of oth ers roles (2)’

Par tic i pan ts k now wh at th ey c ould do for th e C oP, but th ey ar e not aware of what t he

role of ot her mem b ers is or h ow th e C oP c ou ld b enefi t from t hei r compet enc e.

No awarenes s of own con tr ibut i on t o t he

pr act ic e ( 1 )

Par tic i pan ts do not kn ow how t hey could h el p t he C oP, nor how ot her mem b ers c ould

help a ch i eving t h e obj ec tives of t h e CoP.

Not e: For th e K SF i n t he e xampl e , e ach i nd ic at or is pre s ent e d t oge th er wi t h i t s rel ated Lik ert- typ e stat em ent (s ),

fol l owe d b y an ex ampl e of th e d es cr i pti on of t he Like rt - typ e l e vel (s core f rom 1 t o 5 ) for t he in di cator 6. 4 Aware nes s of

own rol e and rol e of other p art ici p ants .
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