
 1 

IND U S TRIA L ECO LO G Y A T THE REG IONA L LEVEL 
T h e B u ilding of S u stainable Indu strial Estates 

 
Paper for th e 7th  International C onferenc e of th e G reening of Indu stry Netw ork  
P A R TNER S H IP A ND  LEA D ER S H IP - B U ILD ING  A LLIA NC ES  FO R  A  S U S TA INA B LE F U TU R E 

R om e, Nov em ber 15-18, 1998 
 

E LLIS  BR A ND   -  TH EO  D E BR U IJ N 
 

C S TM  U niv ersity of Tw ente 
PO  BO X 217, 7500 A E  Ensc h ede,  th e Neth erlands 

tel +31-53 489 3203 / fax +31-53 489 4850 
e-m ail: e.m .l.brand@ c stm .u tw ente.nl / t.j.n.m .debru ijn@ c stm .u tw ente.nl 

 
 
1.  Introdu c tion 
 
Env ironm ental polic y u sed to be aim ing at indiv idu al c om panies m ostly. Th e targets of th is polic y w ere 
qu ite m odest. D u ring th e nineties w e see a sh ift in polic y strategies, foc u sing for exam ple on c om panies 
th at are part of a v alu e c h ain or are loc ated in th e sam e region. Th e introdu c tion of th e c onc ept su stain-
able dev elopm ent also m eant th at env ironm ental polic y w as h eav ily intensified. Targets c an im ply a 
redu c tion of em issions, w aste or m aterial u se by 90% or even m ore. 
S u stainability h as been an im portant perspec tiv e for env ironm ental polic y ev er sinc e th e pu blic ation of th e 
report O u r c om m on fu tu re of th e W orld C om m ission on Env ironm ent and D evelopm ent (Com m ission 
Bru ndtland, 1987). In th is report it is being argu ed th at su stainable dev elopm ent in fac t is a proc ess of 
c h ange in w h ic h  th e exploitation of resou rc es, th e direc tion of inv estm ents, th e orientation of tec h nologic al 
developm ent and th e institu tional c h ange sh ou ld be in h arm ony w ith  eac h  oth er in order to prov ide for h u m an 
needs, now  and in th e fu tu re. O u r c om m on fu tu re h ow ev er is not a blu eprint for th e fu tu re. Ever sinc e 1987 
th ere h as been a c onstant disc u ssion on th e exac t definition and im pac t of th e c onc ept of su stainability. A l-
th ou gh  th ere is as yet no end to th is disc u ssion, it h as bec om e c lear th at equ ality betw een present 
generations and equ al opportu nities for fu tu re generations is at th e v ery c ore of su stainable developm ent. A l-
th ou gh  ac h iev ing and preserv ing a balanc e betw een ec onom ic al grow th  and env ironm ental bu rden stands 
c entral, su stainability also h as soc ial dim ensions lik e h u m an righ ts, w om en’s liberalization and dem oc rac y. 
 
S u stainable dev elopm ent is a global c onc ern. A  lot of th e c h anges requ ired w ill start h ow ev er at th e loc al 
and regional lev el. Th e proc ess of defining regional su stainable developm ent c an h elp in c reating c om -
m itm ent and inv olv em ent of relev ant ac tors. Th e indu stry sec tor w ill play an im portant role in th e rou te 
tow ards su stainable dev elopm ent. 
Th e foc u s of th is paper is on (polic y-)options by w h ic h  indu strial developm ent at th e regional level c an be 
stim u lated tow ards su stainable indu strial dev elopm ent. In th is paper w e w ill th erefore identify c onc rete op-
tions for indu stry to c ontribu te to th e loc al/regional su stainable dev elopm ent and polic y options for 
gov ernm ents to stim u late indu stry to do so.  
 
Th e paper is based on several (researc h -)projec ts w e h av e c arried ou t ov er th e last years, su c h  as an inter-
national w ork sh op on “su stainability and regional w aste m anagem ent”; a su rv ey and 30 in-depth  interv iew s 
w ith  k ey-ac tors (c om panies, indu strial organizations, c onsu ltanc y agenc ies, C h am bers of Com m erc e, polic y-
m akers, c iv il serv ants), a regional w ork sh op and th e analysis of oth er loc al and regional initiativ es. 
 
Th e paper is set u p as follow s. In sec tion 2 w e disc u ss th e role of indu stry in reac h ing for su stainable dev el-
opm ent. Th ere w e identify fou r lev els at w h ic h  indu stry c an be stim u lated tow ards su stainable developm ent. 
O ne of th ese lev els is th e regional lev el. S ec tion 3 foc u ses on th e c onc ept of indu strial ec ology w h ic h  c an be 
applied at th is level. Th e basis of th e c onc ept is disc u ssed as w ell as som e exam ples. In sec tion 4 options 
are identified for stim u lating estates tow ards indu strial ec ology. S ec tion 5 disc u sses polic y ac tions needed for 
th is. In order to get th ese ac tions im plem ented you  need a polic y fram ew ork. Th e start of su c h  a fram ew ork  is 
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disc u ssed in sec tion 6. Th e paper is c onc lu ded in sec tion 7 w ith  a c ritic al analysis of th e possible im pac t of 
indu strial ec ology w ith in indu strial estates. 
 
 
2.   Indu stry and su stainable developm ent 
 
Transform ing indu stry tow ards su stainability is not th e only solu tion bu t it c ertainly is an im portant part of th e 
answ er to th e ec ologic al c risis. A n im portant qu estion th erefore is h ow  w e are going to ac h iev e a su stainable 
produ c tion system . G lobal problem s su c h  as c lim ate c h ange, dec rease of bio-div ersity, popu lation grow th  
and poverty present new  c h allenges to indu stry. Projec ts aim ing at pollu tion prev ention and/or env ironm ental 
m anagem ent h av e u rged m any c om panies to tak e ac tion (D e Bru ijn, C oenen and Lu lofs, 1996). O v er th e last 
few  years th is h as lead to c onsiderable inv estm ents in order to redu c e w aste stream s and energy u se.  
 
S u stainable dev elopm ent w ill h ow ever requ ire m ore th an th ese k ind of m easu res. R oom e (1997) distin-
gu ish es several differenc es betw een ‘norm al’ env ironm ental m anagem ent in c om panies and su stainable 
developm ent: 
• S u stainable dev elopm ent m eans a long-term  v ision th at exc eeds generations; 
• S u stainable dev elopm ent m eans th e integration of ec onom ic  ac tiv ity and th e indu strial produ c tion system  

into th e soc ial system ; 
• S u stainable dev elopm ent in dec ision-m ak ing w ith in c om panies m eans th e equ iv alenc y of notions of eq-

u ity, ju stic e and env ironm ental c onc erns to th e ec onom ic  dim ension. 
He also points at th e fac t th at su stainable dev elopm ent requ ires c h anges in th e institu tional design of soc iety 
th at go beyond th e lev el of indiv idu al c om panies. S u stainability th erefore is not a sh ort-term  target for indiv id-
u al c om panies. Indiv idu al bu sinesses h ow ev er need to look  in th e long term  tow ards new  types of ac tiv ity, 
dev elopm ent and grow th . Th is, in tu rn, requ ires th em  to look at th eir ow n eth ic s, th eir objec tiv es and th eir 
ow n form s of organization, c orporate c u ltu re and c om m u nic ation (W elford, 1996). S u stainable dev elopm ent 
sh ou ld resu lt in radic al c h anges in th e end. In th e sh ort term  an im portant issu e is h ow  to m ove beyond th e 
step-by-step im prov em ents of ec o-effic ienc y.  
 
Th e m ain issu e h ow ever is h ow  to get started. How  c an c om panies effec tiv ely be stim u lated to start u p th e 
transform ational proc esses? W e distingu ish  fou r lev els at w h ic h  indu strial su stainability c an be stim u lated. 
Th e first lev el is th at of indiv idu al c om panies. D espite all th e efforts pu t into pollu tion prev ention and env i-
ronm ental m anagem ent du ring th e last few  years, u ndou btedly a lot of im prov em ents are still possible at 
th is lev el. To get indiv idu al c om panies going is th erefore very v alu able. For som e c h anges h ow ev er indi-
v idu al c om panies are too sm all. Espec ially in th e c ase of fu ndam ental tec h nologic al c h anges indiv idu al 
c om panies often lac k  th e resou rc es to do th e researc h  needed and to inv est. S tim u lating branc h es of in-
du stry, th e sec ond lev el w e distingu ish , som etim es c an h elp solv ing th is problem . Th e problem s indiv idu al 
c om panies w ith in a branc h  su ffer, are often alik e. S olv ing th e problem s and inv olv ing th e branc h  organi-
zation serv es tw o pu rposes. Firstly th e larger sc ale w ill enable m ore (fu ndam ental) c h anges sinc e th e 
c osts of th ese c an be spread ov er a large am ou nt of c om panies. S ec ondly th e branc h  organization c an 
be u sed to get ac c ess to c om panies.  
S u stainable developm ent w ill not only requ ire step-by-step c h anges w ith in c om panies. S tru c tu ral c h anges 
in th e ec onom y (and ev entu ally in soc iety at large) w ill also be needed (see for instanc e C lark  and G eorg, 
1995; H u ber, 1995). Th is w ill resu lt in c h anges in th e produ c tion system  and w ill ev entu ally lead to oth er 
w ays of produ c ing and c onsu m ing. A s a first step w e th erefore need to stim u late c ooperation betw een 
c om panies in addition to c h anges in indiv idu al c om panies w ith in branc h es of indu stry. Th is c ooperation 
c an take plac e w ith in a c ertain produ c t c h ain (th ird lev el). A t th e regional lev el indu strial estates (fou rth  
lev el) c an be th e foc u s of c h ange proc esses.  
 
W e h av e identified polic y-options for eac h  of th ese lev els. In th is paper w e w ill c onc entrate ou rselv es on 
th e fou rth  lev el, indu strial estates. Th e basis, opportu nities and problem s of su stainable dev elopm ent 
w ith in indu strial estates are dealt w ith  below . 
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3.   Th e c onc ept of indu strial ec ology 
 
Indu strial ec ology is a relativ ely new  c onc ept in th e disc u ssions on w aste m anagem ent and su stainable 
dev elopm ent. Th e idea of indu strial ec ology is based u pon an analogy w ith  natu ral ec ologic al system s. In 
natu re an ec ologic al system  operates th rou gh  a w eb of c onnec tions in w h ic h  organism s liv e and c onsu m e 
eac h  oth er’s w aste. In an indu strial ec ology, u nit proc esses and indu stries are interac ting system s rath er 
th an isolated c om ponents. Th is v iew  prov ides th e basis for th ink ing abou t w ays to c onnec t different w aste-
produ c ing proc esses, plants or indu stries into an operating w eb th at m inim izes th e total am ou nt of indu strial 
m aterial th at goes to disposal sink s or is lost in interm ediate proc esses. Th e foc u s c h anges from  m erely 
m inim izing w aste from  a partic u lar proc ess or fac ility, to m inim izing w aste produ c ed by th e larger system  as 
a w h ole (A llenby and R ic h ards, 1994, p. 3).  
 
Indu strial ec ology h as attrac ted a lot of attention in th e last few  years. Nev erth eless th ere is as yet no 
c onsensu s on th e exac t m eaning and v alu e added of th e c onc ept. Is indu strial ec ology an instru m ent, a 
m eth od, an approac h , a researc h  su bjec t or a su bjec t (D e K ru ijf and W eterings, 1997, p. 74). A n 
im portant issu e seem s to be th e lev el of c h ange: does indu strial ec ology aim  for radic al c h ange, trying to 
m inim ize w aste produ c tion by redesigning th e produ c tion proc ess or does indu strial ec ology aim  for a 
m ore inc rem ental c h ange to m axim ize rec yc ling u ses by look ing at alternativ e u ses of th e w aste (D e 
K ru ijf and W eterings, p. 73).  
 
In a rec ent book , A llenby explores th e c onc ept fu rth er w ith  a spec ific  foc u s on th e polic y im plic ations of 
Indu strial E c ology (A llenby, 1999). A llenby dev elops a fram ew ork , th e soc alled Indu strial E c ology 
Intellec tu al Fram ew ork  (A llenby , 1999: 12). Th e fram ew ork  desc ribes th e relationsh ip betw een indu strial 
ec ology and su stainable dev elopm ent. S u stainable D ev elopm ent is th e h igh est lev el and represents th e 
general goal, soc iety is aim ing for. It is not possible to define su stainable dev elopm ent bu t it does giv e a 
direc tion for preferable ac tions. Indu strial ec ology is needed to develop th ese c onc rete ac tions. W h at 
m ak es indu strial ec ology an attrac tiv e approac h  is th at is system  based and able of analyzing c om plex 
relationsh ips in a globalizing w orld and it is integrativ e, inc lu ding sc ienc e, tec h nology and env ironm ent. 
Indu strial ec ology, in th e fram ew ork , is th en a m u ltidisc iplinary stu dy of indu strial system s and ec onom ic  
ac tiv ities, and th eir link s to fu ndam ental natu ral system s. W h ile su stainable dev elopm ent is h igh ly 
norm ativ e, I.E. sh ou ld prov ide th e objec tiv e basis for dec isionm ak ing. A llenby rec ognizes th at besides I.E. 
you  w ill need c h anges in c u ltu re and institu tions in order to reac h  su stainable dev elopm ent. Th e th ird 
lev el in th e fram ew ork  represents th e polic y side of I.E. A llenby c alls th is th e indu strial ec ology 
infrastru c tu re. Th e infrastru c tu re in plac e sh ou ld enable th e im plem entation of indu strial ec ology. Th is 
inc lu des dev eloping and im plem enting legal and ec onom ic  inc entiv e system s as w ell as tools and 
inform ation rec ou rses. Finally, in prac tic e different firm s, c onsu m ers, etc . im plem ent indu strial ec ology. 
Exam ples are designing for th e env ironm ent and green ac c ou nting system s.        
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Figu re 1: Th e Indu strial E c ology Intellec tu al Fram ew ork  (sou rc e: A llenby, 1999: 12) 
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How  indu strial ec ology w ork s ou t in prac tic e (th e grey part of th e figu re) is desc ribed in th e c ases in th is paper. 
O ver th e last few  years a nu m ber of projec ts aim ing at indu strial estates already h as been initiated. A  rec ent 
inv entory m entions over forty projec ts, in th e Neth erlands as w ell as in oth er c ou ntries (D ek k er, 1997). Before 
w e desc ribe ou r attem pts to spec ify th e c onc ept for a prov inc e in th e Neth erlands, w e’ll first desc ribe som e 
exam ples to illu strate th e u se of th e c onc ept in v ariou s settings.  
 
Th e m ost w ell k now n exam ple of  a regional indu strial ec ology approac h  c an be fou nd in K alu ndborg, a 
sm all tow n th at lies along th e c oast in Denm ark . H ere a c om plex w eb of w aste and energy exc h anges h as 
dev eloped am ong th e c ity, a pow er plant, a refinery, a fish  farm , a biotec h nic al plant and a w allboard m ak er. 
Th e exc h ange w ork s as follow s: th e pow er c om pany pipes residu al steam  to th e refinery and, in exc h ange, 
rec eiv es refinery gas (w h ic h  u sed to be flared as w aste). Th e pow er plant bu rns th e refinery gas to generate 
elec tric ity and steam . It also sends exc ess steam  to a fish  farm , th e c ity and a biotec h nic al plant th at m ak es 
ph arm ac eu tic als. S lu dge from  th e fish  farm  and ph arm ac eu tic al proc esses bec om es fertilizers for nearby 
farm s. Fu rth er, a c em ent c om pany u ses fly ash  from  th e pow er plant, w h ile gypsu m  produ c ed by th e pow er 
plant's desu lph u risation proc ess goes to a c om pany th at produ c es gypsu m  w allboard.  
D u ring a w ork sh op in K alu ndborg w e h ad th e opportu nity to disc u ss th e c ooperation w ith  representativ es of 
th e c om panies and m u nic ipality inv olv ed in th e proc ess in K alu ndborg (w ork sh op, M ay 1996).  Espec ially 
interesting w as to h ear th eir v iew  on th e dev elopm ent of indu strial ec ology and  th e role of th e partners 
inv olv ed. In K alu ndborg th e exc h ange of w aste produ c ts started 30 year ago bec au se th e c om panies 
inv olv ed saw  an ec onom ic  benefit. Th e c ooperation betw een th e c om panies started volu ntarily. D u ring th e 
proc ess a v ery c lose and open relationsh ip dev eloped betw een th e indu stry and th e pu blic  au th orities. Th e 
partic ipants in th e indu strial ec ology in K alu ndborg believ e th at a c ooperation lik e th eirs c an only dev elop if 
good relationsh ips exist betw een th e c om panies and th e au th orities. A c c ording to th em  ‘c reating indu strial 
ec ology is m ore a qu estion of psyc h ology th an tec h nology’. T h e possible partners need to be c onv inc ed of 
th e ec onom ic  adv antages. Th e au th orities c an not regu late th e proc ess  bec au se often th e options for 
exc h anging w aste in th e region w ill not be v isible to th em . Th ere is a role for th em  in stim u lating initiativ es by 
prov iding inform ation; initiating a disc u ssion w ith  indu stry to c onv inc e th em  of th e ec onom ic  adv antages; 
identifying th e persons w h o c an be th e leaders in th e proc ess; and to ensu re th at th ere are no law s th at 
c onstrain th e applic ation of indu strial ec ology.  
 
To test th e su c c ess of K alu ndborg, th e INES  projec t w as initiated in th e R ijnm ond area, an indu strial area 
near Rotterdam  (Holland). Th e projec t w as set u p in 1993 by an assoc iation in w h ic h  80 c om panies of th e 
R ijnm ond area are m em ber. Erasm u s u niv ersity in R otterdam  w as assigned to c oordinate th e projec t. 
Th e goal of INES  w as to prev ent or to redu c e th e w aste and em issions from  indu strial ac tiv ities in an effi-
c ient and effec tiv e w ay, so th at th e env ironm ental dam age is redu c ed and th e m anagem ent of th e 
produ c tion proc ess is im prov ed. Th e projec t c onsisted of th ree steps: (1) th e c reation of c om pany c om -
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m itm ent to th e c onc ept of indu strial ec ology (by organizing m eetings, training program s), (2) th e analyses 
of th e m aterial flow s in th e area, and (3) th e selec tion of projec ts and th e form ation of projec t team s in-
v olv ing th e c om panies, experts and th e u niv ersity.  
Th e m ost im portant findings of INES  w ere: (1) th e sh aring of u tilities is very attrac tiv e for th e c om panies 
bec au se it is benefic ial in env ironm ental and ec onom ic  term s; (2) th e inv olv em ent of an independent fa-
c ilitating organization (su c h  as th e u niv ersity team  w ith in INES ) c an stim u late th e c ooperation betw een 
th e c om panies espec ially to c reate th e nec essary tru st and to ju dge th e options of a allianc e; (3) before 
starting an indu strial ec ology projec t it is essential to im plem ent c leaner produ c tion assessm ents w ith in 
th e c om panies: first w aste prev ention before w aste exc h ange.  
 
O n Th u rsday M ay 9, 1996, th e Prov inc e of M ilan and th e G reening of Indu stry Netw ork  organized a w ork -
sh op ‘Regional S u stainability: From  Pilot P rojec ts to an Env ironm ental C u ltu re’. S ev enty partic ipants 
representing th e regional and loc al au th orities, th e indu stry, distribu tors, th e pu blic  and th e G reening of 
Indu stry Netw ork  gath ered to disc u ss th e c u rrent w aste problem s existing in th e prov inc e of M ilan and to 
explore possible solu tions and strategies. Central in th e disc u ssions w as th e idea to dev elop an indu strial 
ec ology plan for th e region of M ilan. A t th e w ork sh op sev eral exam ples w ere presented inc lu ding th eir 
su c c ess and fail fac tors. Th e key to su c c ess in th ese c ases w ere: (1) th e inv olv em ent and edu c ation of 
th e pu blic ; (2) th e open c om m u nic ation and c lose c ooperation betw een c om panies and au th orities and (3) 
th e link ing of ec onom ic  and  env ironm ental objec tiv es. In th e disc u ssions w e h ad du ring and before th e 
w ork sh op it bec am e c lear h ow ev er th at M ilan lac k ed th ese su c c ess fac tors at th at m om ent. Th e w ork -
sh op h ow ev er m igh t be th e start for a proc ess in w h ic h  options for indu strial ec ology in th e M ilan region 
are fu rth er explored by setting u p a system  for analyzing th e m aterial flow s in th e region. O n th e basis of 
th is system  indu strial ec ology projec ts c ou ld be identified.  S im u ltaneou sly, th e prov inc e of M ilan c ou ld 
initiate rou ndtable disc u ssions on w aste m anagem ent (inc lu ding c leaner produ c tion, indu strial ec ology) in 
th e region inv olv ing all stak eh olders to start developing a c arrying netw ork .  
 
 
4.   S tim u lating indu strial estates 
 
In a rec ent researc h  projec t w e h av e u sed th e experienc es in th e exam ples desc ribed abov e to explore 
th e possibilities for indu strial ec ology w ith in a prov inc e of th e Neth erlands, nam ed O v erijssel. Traditionally 
indu stry h as been an im portant sou rc e of job c reation w ith in O v erijssel. Now adays th e lev el of u nem -
ploym ent h ow ev er exc eeds th e national lev el. C reation of jobs by m eans of ec onom ic  grow th  is th erefore 
im portant. A t th e sam e tim e O v erijssel is seen as th e ‘garden’ of th e Neth erlands. Preserv ing natu re and 
landsc ape and c ontribu ting to national env ironm ental goals is v alu ed h igh ly. Th is c alls for indu strial 
grow th  w h ile at th e sam e tim e c ontrolling and redu c ing env ironm ental effec ts.  
 
O u r researc h  design c om prised th ree different stages. A fter stu dying relev ant literatu re w e did a su rv ey. 
Central in th is su rv ey w ere tw elv e item s on w h ic h  w e asked th e opinion of th e respondent. Th ese item s 
c ov ered different approac h es to su stainable dev elopm ent, from  a m ore stim u lating to a m ore c oerc iv e 
approac h . W e u sed th e ou tc om es to get insigh ts into th e gov ernm ental strategy th e respondents th ink  is 
needed and ac c eptable. Th e sec ond stage w as to interv iew  som e of th e ac tors inv olv ed. W e talk ed to in-
div idu al c om panies, gov ernm ental agenc ies, C h am bers of C om m erc e, em ployers' assoc iations, 
c onsu ltanc y firm s, tec h nology c enters, env ironm ental grou ps, etc . Th e foc u s in th e interv iew s w as on 
c onc rete options for indu strial ec ology and th e role of th e ac tor inv olv ed. Th e th ird stage c onsisted of tw o 
w ork sh ops in w h ic h  th e prelim inary findings w ere presented and disc u ssed in order to get som e feed-
bac k. 
 
S tim u lation of su stainability at th e lev el of indu strial estates w as one of th e sc enarios w e w ork ed ou t. 
O th er lev els inv olv ed stim u lating indiv idu al c om panies, stim u lating v alu e c h ains and stim u lating c ertain 
sec tors of indu stry. S u stainability exc eeds th e lev el of indiv idu al c om panies. O ptim ization at th e indiv idu al 
lev el in th e end leads to su p-optim al resu lts and tends to foc u s m ainly on th e produ c tion proc ess. W ith  
th e broadening of foc u s to h igh er lev els oth er options c om e into play, lik e for instanc e joint energy fac ili-
ties or im prov em ents of (th e u se of) produ c ts. In th is paper h ow ev er w e c onc entrate ou rselv es on th e 



 6 

lev el of indu strial estates, w h ic h  w as seen by ou r respondents as th e m ost prom ising one. 
 
W h en look ing at stim u lation of indu strial estates one h as to differentiate betw een rev italize existing es-
tates and th e su stainable c om position of new  ones. Th e latter of c ou rse offers oth er options for c ooperation 
betw een c om panies th an th e first one. Th e options for gov ernm ents to stim u late differ ac c ordingly. In th e fig-
u re below  th is is illu strated. 
 
 

S TIM U LA TION OF  S U S TA INA B LE INDU S TRIA L ES TA TES 
♦ REVITA LIS A TION OF EXIS TING  ES TA TES: 
− Fac ilitation of th e m anagem ent of w aste stream s 
− S tim u lation of th e bu ilding of energy and w ater c asc ades  
− Effic ient u se of spac e 
− S tim u lation of th e c reation of joint fac ilities 
− M obility m anagem ent 
 
♦ S U S TA INA B LE CO M PO S ITION OF NEW  ES TA TES: 
− S tim u lation of alternativ e energy sou rc es 
− S tim u lation of a sec ond system  of w aterw ork s 
− A c qu isition strategy 
− Effic ient u se of spac e 
− A lternativ e transport system s 

 
Rev italization of existing estates serv es several pu rposes. Th e ec onom ic  v iability c an be im prov ed, th e 
ph ysic al c om position c an be re-organized, and env ironm ental fac ilities c an be c reated. A  lot of estates h av e 
gone to seed du ring th e years. R ev italization offers th e opportu nity to giv e th e estate a fac e-lift and at th e 
sam e tim e im prov e th e env ironm ental situ ation, both  direc tly and indirec tly. Exam ples of direc t env ironm ental 
im prov em ent are a joint c ar w ash  fac ility, c entral w aste c ollec tor points, im provem ents in th e energy su pply, 
th e bu ilding of c asc ades of w aste stream s, etc . Th e point of departu re m ay h inder th e realization of su c h  fa-
c ilities. A fter all you  w ill be dependent of th e inv estm ent sc h em es of th e c om panies inv olv ed. A noth er 
possibility is to c reate a form  of m obility m anagem ent. Based on a proper inv entory of all transport to and 
from  th e estate, options for joint transport of em ployees and of goods c an be developed. Th is m ay resu lt in 
for instanc e c ar-sh aring by em ployees. It m ay h ow ev er also resu lt in alternativ e form s of transport.  
A n exam ple of indirec t env ironm ental gains are th e dec reasing pressu res to develop new  estates as a resu lt 
of rev italization of old ones. In ou r c ase th is w as im portant giv en th e em ph asis on protec tion of th e stru c tu re 
of th e natu ral env ironm ent . 
 
In th e c ase of th e planning and developm ent of new  estates th ere are m ore options to im plem ent. Fac ilities 
th at need extensiv e c onstru c tion w ork  or inv estm ents c an be developed in early stages. Exam ples are di-
v ided w ater w ork s (for drink ing w ater and proc ess w ater), env ironm entally friendly transport system s, effic ient 
u se of spac e (for instanc e su bterranean bu ildings and c ar park s), su stainable bu ildings, and advanc ed en-
ergy system s. Th e m ain problem  h ere is th at th e planning of su c h  system s is diffic u lt w ith ou t a detailed v ision 
of th e c om panies th at are going to inv est on th e estate. U su ally h ow ev er th e planning and dev elopm ent an-
tic ipates th is ph ase1. Th e ju dgm ent of th e feasibility is th erefore v ery h ard. W ith  new  estates one c an also 
th ink  of ac qu iring c om panies th at fit eac h  oth ers profile env ironm entally speak ing. First options is to loc ate 
c om panies th at c an m ake u se of eac h  oth ers w aste stream s and su rplu s energy flow s c an be pu t next to 
eac h  oth er. A noth er option is to dev elop a th em atic  estate, for instanc e a “su stainable estate”. O n su c h  an 
estate only pro-ac tiv e, front-ru nning c om panies produ c ing spec ial or experim ental produ c ts are w elc om e. B u t 
of c ou rse, gov ernm ents h ere m ostly h av e to rely on th e c oinc idental su pply. Espec ially th e c om petenc ies of 
prov inc es are lim ited in th is respec t. 
 
 
5.   Polic y options to stim u late estates 

                                                   
1  In the Netherlands there also is the problem of divided competencies. Usually the planning of estates is done by the province, 

together with the power and water companies, while the actual development is supervised by the municipality. 



 7 

 
D espite th e lac k ing legal basis for direc t regu lation, gov ernm ents c an try to im prov e th e env ironm ental situ a-
tion both  on existing and new  indu strial estates. Th e qu estion is h ow  to stim u late th e ac tions th at h av e been 
desc ribed. In princ ipal th ree basic  m odels c an be applied: c om m and-and-c ontrol, ec onom ic  stim u lation and 
th e v olu ntary m odel. In th is order th ey h ave less radic al and direc t c onsequ enc es for th e target grou p. T h e 
degrees of freedom  for th e target grou p are for instanc e in th e volu ntary m odel m axim al. G ov ernm ents h av e 
to rely on reasoning to persu ade th e target grou p. 
Th e c h oic e for one of th ese m odels depends on th e spec ific  situ ation. In situ ations w h ere th e c onsequ enc es 
of “w rong beh av ior” of th e target grou p are far-reac h ing and v ery seriou s (for instanc e w h en th ere is a direc t 
th read to th e env ironm ent or to pu blic  h ealth ) th e governm ent sh ou ld tak e its responsibility and deploy c om -
m and-and-c ontrol. O f c ou rse governm ental agenc ies need pow er and know ledge to prec isely desc ribe w h at 
is righ t and w h at is w rong. Lac k  of pow er c an be a reason to abandon c om m and-and-c ontrol. In general gov-
ernm ents c an be expec ted to u se th e m ost effec tiv e m odel taking into ac c ou nt c h arac teristic s of th e problem  
at h and, th e desired beh av ior and th e target grou p. A noth er argu m ent c an be fou nd h ow ev er in th e im age th e 
governm ent w ants to prom ote.  
 
Th e ou tc om es of ou r researc h  c learly sh ow  th at th ere is a preferenc e for a stim u lating role of th e prov inc e in-
stead of a m ore c oerc iv e one. A n im portant reason for th is is th e lac k ing legal basis for a lot of th e ac tions 
desc ribed. Com panies also alm ost never lik e c om m and-and-c ontrol. Interm ediary organizations saw  a need 
for c ooperation betw een c om panies, som eth ing th at is h ard to realize v ia c om m and-and-c ontrol. Th e prov -
inc e itself w ants to establish  an im age of a partner for indu stry instead of an opponent.  
Below  is a list of polic y options th at are seen as m ost su c c essfu l: 
 

POLICY OPTIONS  
♦ M OTIVA TING  PO LICY OPTIONS : 
− Inform ation offic e 
− ‘S u stainability Team ’ 
− W ork sh ops 
− J oint perm it / tradable righ ts 
 
♦ FA CILITA TING  POLICY O PTIONS : 
− Regu lation for stim u lating non-enforc eable inv estm ents 
− Regu lation for stim u lating of c om pany rem ov als 
− Regu lation for stim u lating a m anagem ent/fac ility system  

 
 
Th e gath ering and diffu sion of inform ation is seen as m ost valu able. Inform ation sh ou ld be easy ac c essible. 
A lm ost all respondents h ad th e opinion th at a lot of relev ant inform ation already exist. M ain problem  is th e 
ac c essibility of th is inform ation. O ne of th e options is to set u p an inform ation offic e for su stainable dev elop-
m ent indu stry. A t th is offic e all relevant m aterial su c h  as inform ation on su c c essfu l su stainable estates, 
possible partners for projec ts, su bsidy options, etc . sh ou ld be av ailable. G iv en th e fac t th at all th is m aterial is 
available in one offic e, c om panies at a spec ific  estates, th eir assoc iations, and oth er initiators (m u nic ipalities, 
c onsu ltanc y firm s, teac h ing institu tes) c an h av e easy ac c ess to relev ant inform ation.  
A noth er option is th at th e prov inc e itself takes th e initiativ e to bring th e inform ation to th e estates by a so-
c alled su stainability team . S u c h  a team  c ou ld initiate projec ts on spec ific  estates on spec ific  aspec ts of su s-
tainability. Th ey also sh ou ld be inv olv ed in all rev italization projec ts. Th e team  c ou ld offer expertise and h elp 
for au diting th e situ ation and trying to th ink  of possible m easu res. It c an also ac t as an inform ation broker. 
Researc h  h as sh ow n th at offering c onc rete h elp and expertise (inc lu ding projec t m anagem ent expertise) 
really h elps in im prov ing th e env ironm ental perform anc e of c om panies. W ith  th e stim u lation of w aste m inim i-
zation good resu lts h av e been m ade u sing th is m eth od (see for instanc e D e Bru ijn, Coenen and Lu lofs, 
1996).  
Th e next option is th e organization of w ork sh ops. Th ese w ork sh ops c an serve tw o pu rposes. Firstly, th ey c an 
fac ilitate inform ation exc h ange. Respondents c om ing from  c om panies all h ad spec ific  qu estions th at need to 
be answ ered, for instanc e on design for th e env ironm ent. S ec ondly th e w ork sh ops c an h elp bu ilding c onsortia 
by getting th e ‘righ t’ people togeth er.  
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A noth er option is th e issu ing of a joint perm it. C u rrent perm its and oth er legal requ irem ents som etim es prev ent 
c ollaboration betw een c om panies, for instanc e w ith  th e exc h ange of w aste stream s. To fac ilitate c ollaboration 
betw een c om panies one c ou ld th ink  of form u lating goals at th e level of th e estate rath er th an at th e lev el of in-
div idu al c om panies. Th is c ou ld be ac c om panied by a system  of tradable righ ts in order to get som e flexibility 
on th e estate. 
 
Th e bu ilding of m ore su stainable indu strial estates is often very c ostly. Besides c onc rete h elp financ ial su pport 
c an enable su c h  estates. Below  are som e exam ples of financ ial regu lations on spec ific  aspec ts. Th e first ex-
am ple is a regu lation for stim u lating non-enforc eable inv estm ents. A ll k inds of new  and extra pipe system s 
h ave to be bu ild, for instanc e to fac ilitate c asc ades of energy, w ater and m aterial. A lso th e infrastru c tu re needs 
to be rev ised and som etim es rebu ild. Th e bu ilding of joint fac ilities, su c h  as a joint c ar w ash  fac ility and c entral 
w aste c ollec tor points, also need inv estm ents. O ften th ese inv estm ents are not legally requ ired. Espec ially in 
th e c ase of joint fac ilities it w ill be h ard to get c om m itm ent. A lso th ese spec ific  inv estm ents are often not c ost-
effec tiv e. O ne w ay to get th em  nev erth eless realized is to h av e a regu lation for stim u lating non-enforc eable 
inv estm ents.  
In som e c ases it m igh t be u sefu l or ev en nec essary to rem ove a c om pany in order to enable th e bu ilding of 
c ost-effec tiv e c asc ades. Th e bu ilding of joint fac ilities also m ay requ ire a different lay-ou t of th e estate. S inc e 
th e rem ov al c osts for c om panies are u su ally very h igh , th e sec ond exam ple th erefore is a regu lation for 
stim u lating of c om pany rem ovals.  
A  th ird option is a regu lation for stim u lating a m anagem ent/fac ility system . By m eans of bu ilding c asc ades 
c om panies bec om e dependent on eac h  oth er. Th is c an giv e fric tion. A  th ird party c an h elp in solv ing th is fric -
tion or even prevent it. Th e fac ility point c an also be responsible for th e m aintenanc e of joint fac ilities. Th is 
organizational stru c tu re c an also prev ent th at th e w h ole system  of c asc ades c ollapses after th e w ith draw al of 
only one c om pany (for instanc e du e to bank ru ptc y). A  last responsibility for th e fac ility point is to tak e c are of 
c ontinu ou s im prov em ents. W ith  a c ertain regu larity initiativ es c an be taken to fu rth er optim ize th e env iron-
m ental perform anc e. 
 
In th e Neth erlands th e m ost im portant ac tor c onc erning indu strial estates is th e m u nic ipality, rath er th an th e 
prov inc e. A fter th e stage of ph ysic al planning of th e estate th e m u nic ipality is c onc erned w ith  fu rth er dev elop-
ing it. Th is m eans th at in th e efforts for su stainable indu strial estates m u nic ipalities sh ou ld play a prom inent 
role. Part of th e polic y-options on su stainable estates th erefore sh ou ld be foc u sed on evok ing and stream lining 
initiativ es of m u nic ipalities. Th ese options also c an c om preh end inform ation exc h ange, th e bu ilding of exper-
tise w ith in m u nic ipalities, financ ial stim u lation, etc . 
 
 
6.   Tow ards a polic y fram ew or k  
 
W h en disc u ssing indu strial ec ology th e debate is m ostly on c h anging indu stry and indu strial system s irre-
spec tiv e of governm ents (O ldenbu rg and G eiser, 1997). In ou r projec t w e foc u sed m ostly u pon th e 
options for gov ernm ents (i.c . th e prov inc e of O v erijssel) to stim u late indu strial ec ology at th e regional 
lev el. In th is paper w e h av e desc ribed som e of th e ac tions th e prov inc e c an take on th e lev el of indu strial 
estates. Tak en togeth er w ith  th e ac tions proposed for th e oth er lev els w e analyzed (indiv idu al c om panies 
- sec tors of indu stry - v alu e c h ains) it resu lted in a large set of nearly 30 ac tions. To gu ide th e im plem en-
tation of (som e of) th e ac tions w e designed a polic y fram ew ork. K ey problem  is th at th e prov inc e c annot 
im plem ent all ac tions by itself or all at onc e. Th e polic y fram ew ork  is designed to gu ide im plem entation 
and to ensu re th e c oordination w ith  oth er polic y fields (for instanc e ec onom ic  and em ploym ent polic y) and 
ac tors (oth er departm ents of th e prov inc e itself, C h am ber of C om m erc e, etc .) 
 
Th e fram ew ork  h olds tw o aspec ts: Prioritization of ac tiv ities and an im plem entation stru c tu re.  
In order to m ak e a su ggestion for th e prioritization of ac tiv ities w e u sed th e su rv ey and interv iew s. Th is 
w ay w e explored th e preferenc es of th e potential partners both  in term s of general polic y orientation as in 
term s of c onc rete m easu res and projec ts. W e asked ou r respondents for instanc e w h eth er th e prov inc e 
sh ou ld m ak e u se of financ ial stim u li or be m ore c oerc iv e. O n a m ore c onc rete lev el w e asked for instanc e 
if th e respondent w ou ld fav or th e u se of alternativ e energy sou rc es, som e form  of m obility m anagem ent, 
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u sing w aste stream s of oth er c om panies, etc .  
C onc erning indu strial estates th is lead to th e follow ing rec om m endations: 
 

I.  T h e u se of a S u stainability Team  
A s said before, th e spread of k now ledge and th e offering of c onc rete h elp is seen as v ery prom is-

ing. Espec ially sinc e w ork ing on issu es of su stainability is not a daily rou tine for bu siness 
people su c h  a team  c an pu t and k eep th ese issu es on th e agenda. A lso th e team  c an h elp 
solv ing spec ific  problem s draw ing on th eir experienc e. A n im portant fu nc tion of th e team  w ill be 
to initiate dev elopm ents. A  spec ial team  w ith  som e v isibility and c redibility and a grow ing ex-
perienc e is believ ed to best equ ipped for th is. 

 
II.  T h e dev elopm ent of sc enarios 
Th ere w as a general feeling am ong respondents th at su stainable developm ent sh ou ld not (only) 

resu lt in ad-h oc  projec ts. Th ere is a need to develop a long-term  perspec tiv e v ia th e dev elop-
m ent of sc enarios. Th ese sc enarios c an also giv e som e idea of c ontinu ity of polic y to 
c om panies, instead of an im age of an ever c h anging, u npredic table gov ernm ent. 

Point of departu re in th e sc enarios is th e ec onom ic  prospec t of an estate (or a sec tor of indu stry). 
O u t of th is perspec tiv e th e c h anc es th at su stainable dev elopm ent offers c an be v iew ed u pon. 
Th is giv es th e opportu nity to strength en th e ec onom ic  position and th e env ironm ental situ ation 
at an estate at th e sam e tim e. 

 
III.  To ally w ith  rev italization projec ts 
R ev italization of ou tdated estates w ill be a m ajor item  in th e c om ing years w ith  large bu dgets de-

v oted to it. Th is giv es som e fu nding options. A llying w ith  th ese m ajor projec ts also ensu res a 
good tim ing of ac tiv ities.  

 
Ev en m ore im portant th an th e prioritization is th e qu estion on im plem entation stru c tu re. Th e prov inc e is 
ju st one of th e parties inv olv ed. Cru c ial to th e su c c ess of ac tiv ities is th e c lose link age to related ac tiv ities, 
for instanc e th e rev italization projec ts. A lso ac c eptability w as seen by th e prov inc e as th e k eyw ord. In th is 
sense th e w h ole projec t is a perfec t exam ple of th e striv e for sh ared responsibility as reflec ted in th e fifth  
E U  Env ironm ental A c tion Program . C ru c ial is th erefore to bring all relev ant partners togeth er. Th e prov -
inc e c an start bu ilding a c onsortiu m  th at fu rth er gu ides th e im plem entation ph ase. Partners in th e 
c onsortiu m  c ou ld eac h  adopt one or m ore ac tions and fu nc tion as a pioneer for th at ac tion. Th is w ay th e 
foc u s stays on c onc rete ac tions and c onc rete resu lts. In a situ ation lik e th is, w h ere th ere is little legal ba-
sis to forc e im plem entation th e su c c ess h igh ly depends on c om m itm ent and enth u siasm . G etting resu lts 
is one (effec tiv e) w ay of c reating and k eeping c om m itm ent. 
 
Th e role for th e prov inc e w ith in th e c onsortiu m  is spec ial and c an be desc ribed as ‘leader am ongst part-
ners’. Th eir role c ou ld be tw ofold: 
• an initiating and stim u lating role (driv ing forc e); 
• a c oordinating role betw een th e different ac tions. 
Besides th at th e prov inc e sh ou ld also form u late th e goals to reac h  for (in th eir role as pu blic  au th ority). 
Last bu t not least th ey w ill h av e to prov ide som e of fu nds nec essary. 
 
 
7.   Conc lu ding rem ark s 
 
W e h av e seen th at indu strial ec ology c an generate new  ideas for env ironm ental im prov em ents at indu strial 
estates. B u t to bu ild an effec tiv e indu strial ec ology at an indu strial estate, c onditions h av e to be perfec t. 
A pplying th e c onc ept of indu strial ec ology is th erefore not easy. Th ere are several barriers th at h av e to be 
ov erc om e. First of all th ere are tec h nic al barriers: Th ere is th e possibility th at indu stries in th e region do not 
fit togeth er. A lso th ere are inform ational barriers. Th ese c an m ak e it diffic u lt to find new  u ses for w aste, 
sinc e data av ailable are of poor qu ality. O ften inform ation is lac k ing th at h inder th e operation of m ark ets for 
w aste and rec yc led m aterial: w h o h as w h at (su pply), w h o c ou ld u se w h at (potential m ark et), w h o c ou ld 
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produ c e som eth ing if som ebody else w anted it (potential su pply). Fu rth erm ore th ere are ec onom ic al 
barriers. Th e inc entiv e to find resou rc es in w aste stream s depends in part on th ere being a reliable m ark et 
for th e w aste-by produ c t. A t present th ere are also regu latory barriers. Th e c u rrent regu latory stru c tu re/law s 
prev ents th e link ing of indu stries or indu strial proc esses (espec ially in th e U S  w ith  liability law s th is is a 
problem ). Last bu t not least one c an identify m otiv ational barriers. Th e indu stries and th e loc al governm ent 
and oth ers inv olv ed m u st be w illing to c ooperate and to c om m it th em selv es to th e proc ess. Tru st is v ery 
im portant in th is respec t. Com panies are also not very h appy to prov ide inform ation abou t th eir produ c tion 
proc esses and (by)produ c ts ou t of c om petition reasons. 
 
A part from  th ese prac tic al barriers th ere are also fu ndam ental barriers th at c an be identified. Critic s argu e 
th at indu strial ec ology m ak es th e partners in th e projec t too dependent u pon eac h  oth er. By c reating 
c onnec tions betw een th e indu stries in a region, th e infrastru c tu re is fixed to som e extent and th e c om pany is 
binded to th e loc ation for a longer period of tim e. A n inflexible situ ation is c reated in w h ic h  th ere is a danger 
th at ineffic ienc ies w ith in th e c om panies are not dealt w ith . O ne of th e answ ers to th e su stainability c risis w ill 
be to m axim ize th e c apac ity for innov ations. It is qu estionable w h eth er indu strial ec ology c ontribu tes to th is. 
 
In ou r v iew  indu strial ec ology is not so prom ising as th e am ou nt of attention now adays seem s to su ggest. A  
lot of both  fu ndam ental and prac tic al barriers exist. Noneth eless indu strial ec ology c an h elp in som e 
situ ations, espec ially in c reating innov ativ e link s betw een indiv idu al c om panies. W h at prev ents th is from  
h appening are m ostly inform ational barriers. A part from  offering c onc rete h elp and financ ial su pport th e 
bu ilding of ‘regional platform s’ for indu strial ec ology seem s to be th e first priority for gov ernm ents. By 
bringing possible partners togeth er at least th e options for c ooperation c an be assessed. 
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