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A bstract In te g ra tio n  o f  in d ig en o u s know ledge  an d  e thnoscien tific  a p p ro a c h e s  in to  
c o n tem p o ra ry  fram ew o rk s  fo r co n se rv a tio n  and  su s ta inab le  m a n a g e m e n t o f n a tu ra l 
re so u rces will b e c o m e  increasing ly  im p o rta n t in  po lic ies on  an  in te rn a tio n a l and 
n a tio n a l level, b o th  in  co u n tr ie s  th a t a re  in d u s tria lised  an d  th o se  th a t hav e  a 
d ev e lop ing  sta tu s. W e se t th e  scene  on  how  th is c a n  b e  d o n e  by e x p lo rin g  th e  key 
co nd itions and  d im en sio n s o f  a d ia logue  b e tw een  ‘o n to lo g ie s ’ and  th e  ro le s , w hich 
e th n o sc ien ces co u ld  p lay  in  th is p rocess. F irs t, th e  ro les  o f  e th n o sc ien ces  in  th e  
co n tex t o f  su s ta in ab le  d e v e lo p m e n t w ere  an a ly sed , p lac ing  em p h asis  on  the 
im p lica tions arising  w hen  w este rn  sc iences asp ire  to  re la te  to  in d ig en o u s fo rm s 
o f  know ledge . S econd ly , th e  c o n tr ib u tio n s  o f  e th n o sc ien ces to  such  an  ‘in te r- 
on to log ical d ia lo g u e ’ w ere  ex p lo red , b a sed  o n  an  e th n o ec o lo g ica l s tu d y  o f  th e  
e n c o u n te r  o f  sc iences an d  in d ig en o u s k now ledge  in th e  A n d es  o f B oliv ia, and  
rev iew ed  ex p erien ces  fro m  m an g ro v e  system s in K en y a , In d ia  an d  S ri L an k a , and  
from  case-stud ies in  o th e r  ecosystem s w orld-w ide, inch  A u s tra lia , B u rk in a  F aso , 
E cu a d o r, E th io p ia , G u a te m a la , In d o n es ia , N ep a l, N iger, P h ilip p in es, S enegal, 
S o u th -A frica  and  T an zan ia .
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Introduction

B y th e  e n d  o f  th e  1980s th e  W orld  C om m ission  on  E n v iro n m e n t an d  D ev e lo p m e n t, 
(1987) d efin ed  su s ta in ab le  d e v e lo p m en t in  te rm s o f “ m ee tin g  th e  n eed s  o f  th e  
p re s e n t w ith o u t co m p ro m isin g  th e  ab ility  o f fu tu re  g e n e ra tio n s  to  m e e t th e ir  ow n 
n e e d s” . I t  gave  rise  to  th e  ‘age  o f  su s ta in ab le  d e v e lo p m e n t’, w hich in 1992 b ecam e  a 
g lobally  sh a re d  goal fo r dev e lo p m en t.

In  2002 a t th e  W orld  S um m it on  S u sta in ab le  D ev e lo p m e n t (W S S D ) h e ld  in 
Jo h a n n e sb u rg  th e  p a rtic ip a n ts  s ta te d  th a t p ro g re ss  m a d e  in  su s ta in ab le  d e v e lo p m en t 
is ra th e r  am b iguous. O n  the  o n e  h an d  w id e r  social consciousness o f  th e  n eed  for 
su s ta in ab le  d e v e lo p m e n t has p ro v ed  to  b e  a slow  and  tim e-consum ing  p rocess, and  
m ain  in d ica to rs  fo r  it sh o w  th a t th e  s itu a tio n  today  is w orse  th an  it w as 10 y ears  ago, 
especia lly  w ith  reg a rd  to  th e  p o llu tio n  o f  air, w a te r  an d  soil, an d  reso u rce  c o n ­
sum p tio n , as w ell as p o v e rty  an d  n o r th -s o u th  incom e d isparity . O n  th e  o th e r  h an d  
som e p ro g ress  has b een  m a d e  w ith  re g a rd  to  th e  A g en d a  21 issues; red u c e d  p o p u ­
la tio n  g row th , slow ed m o rta lity  ra te , in c rea sed  access to  h ea lth  and  ed u ca tio n  and  
th e  ro le  o f  w o m en  s tre n g th e n e d  (H en s &  N a th , 2003:12).

A  m a jo r ch a llen g e  fo r  th e  im p le m e n ta tio n  o f  th e  con cep t o f  su s ta in ab le  d e v e l­
o p m e n t is its e ssen tia lly  n o rm a tiv e  c h a rac te r. I t  d efines w hat to  a im  fo r w ithou t 
say ing  how  to  d o  it in  specific social, eco log ica l, econom ic , cu ltu ra l o r  h is to rica l 
s itu a tio n s. In  o rd e r  to  m ak e  th e  con cep t o p e ra tiv e  it m ust be  tra n s la te d  in to  a se t o f 
new  ac tio n -g u id in g  e th ica l va lues by in d iv idua ls  and  g ro u p s (W iesm an n , 1998). 
T h ro u g h  th is, su s ta in ab le  d ev e lo p m en t b rin g s in to  p lay  a h ighly  co m plex , b ro ad  
ran g e  o f  o fte n  co n tra d ic tin g  ac to rs , s tru c tu re s , in s titu tions, no rm s and  values. T h ey  
co n s titu te  th e  a re n a  in  w hich th e  n o rm a tiv e  p rinc ip les  o f  su s ta in ab le  d ev e lo p m en t 
have  to  be  tra n s la te d  in to  new  w ays o f  p ro d u c in g  an d  rep ro d u c in g  n a tu ra l, m ate ria l, 
h u m an , socia l, a n d  cu ltu ra l re so u rces. S u ch  a b ro a d e r  v iew  on  su s ta in ab le  d e v e l­
o p m e n t c o n tr ib u te d  to  o v e rco m e  th e  in itia lly  do m in a tin g  em p h asis  o n  th e  p ro tec tio n  
o f n a tu ra l re so u rces , m ain ly  b a sed  o n  a  specific c o m b in a tio n  o f  e th ica l values 
a sso c ia ted  to  th e  id ea  o f  in trin sic  values o f  n a tu re  and  th e  ap p lica tio n  o f b io-eco- 
logical sc iences a n d  co rre sp o n d in g  techno log ies . A lth o u g h  it is h ighly  p ro d u c tiv e  to 
o rgan ise  su s ta in ab le  d e v e lo p m e n t o n  th e  basis o f  the  reco g n itio n  o f th e  in trin sic  
v a lues o f  n a tu re  it d o e s  n o t g u a ra n te e  th a t th is co n cep t finds so c ie ta l consensus w hen  
c o n c re te  issues o f d e v e lo p m e n t a re  a t s ta k e  (K e lle rt, 1997). T h is m eans to  accep t 
th a t n o t a ll g ro u p s  d o  sh a re  th e  in trinsic  va lues o f  n a tu re , w h ich  is especia lly  tru e  
fo r th o se  w ho  h av e  th e  in te re s ts , p o w er an d /o r resou rces fo r ac ting  ag a in s t th e  
co rre sp o n d in g  p rincip les.

A s a c o n seq u en ce , o v e rex p lo ita tio n , co n se rv a tio n  o r su s ta in ab le  use o f  n a tu ra l 
re so u rces h av e  to  be  u n d e rs to o d  as eco log ica l exp ressions o f  specific, socially  and  
po litica lly  d e fin ed  in s titu tio n s , no rm s, v a lu es  an d  s tru c tu res  (P re tty , 2003; V eem an  & 
P o litiy lo , 2003). T h e  ev a lu a tio n  o f  a c e r ta in  sy s tem  o f n a tu ra l re so u rce s  e.g. th e  
g re e n  re v o lu tio n  o r  a ‘tr a d it io n a l’ o n e  c a n n o t be  b ased  on ly  on  assessing  th e ir  d irec t 
eco log ical, eco n o m ic  o r social im pacts , ye t th e ir  rea l significance is b a sed  on 
co n cep tu a l an d  n o t m ere ly  techno log ica l fo u n d a tio n s  (D o v e  & K am m en , 1997).

T h is  ‘so c ie ta l’ in te rp re ta tio n  le d  to  an  u n d e rs tan d in g  o f su s ta in ab le  d ev e lo p m en t 
as a re su lt o f socia l an d  po litica l n e g o tia tio n  an d  lea rn in g  p rocesses  b e tw een  the 
m ain  ac to rs  invo lved  (L eeu w is, 2000). H o w ev e r, tak ing  acco u n t o f  th e  cen tra l 
p osition  o f  ‘fu tu re  g e n e ra tio n s ’ in  the  defin ition  o f  su s ta inab le  d e v e lo p m e n t brings
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in to  p lay  a no rm ativ e  e lem en t, w hich is d irec tly  re la te d  to  a specific co n cep t o f  th e  
‘n a tu r e ’ o f  h u m an s an d  th e  re la tio n s  th ro u g h  w hich th e y  in te rac t. T h is  in  tu rn  leads 
to  th e  n a tu re  o f  know ledge, its o rig in , fo u n d a tio n s , lim its an d  valid ity  (= ep iste - 
m ology). C o n sid e rin g  the  n eed s  o f  fu tu re  g en e ra tio n s  is only  m ean ing fu l w hen  th e  
co n cep tio n  o f h u m an s goes b eyond  a  m ere ly  eg o -cen tric  and  m a te ria lis t u n d e r­
s tan d in g  o f  life an d  living beings. T h is  im p lies  reco g n itio n  th a t w ith o u t a specific 
v iew  on  th e  w o rld , w hich allow s th e  e s tab lish m en t o f  a m ean in g fu l— an d  th u s  ac tion  
gu id ing— re la tio n sh ip  b e tw een  hum ans, soc ie ty  and  n a tu re , su s ta in ab le  d ev e lo p m en t 
will rem a in  lite ra lly  w ithou t sense. T h is  m ean s  socia l in te ra c tio n  can n o t be  u n d e r­
s to o d  only  in  te rm s o f  a n eg o tia tio n -b ased  an d  eg o -cen tric  o p tim isa tio n  of u tilities. 
In  such  a  view  th e  questions on  how  to  co n sid e r th e  w idely  unkn o w n  in te re s t of 
physically  and  socially  n o t y e t p re se n t ‘fu tu re  g e n e ra tio n s ’ in a n e g o tia tio n  p ro cess  of 
eg o -cen tric  o r ie n te d  ac to rs will be  a lm o st im possib le  to  an sw er in  a sa tisfac to ry  
m an n er . It is th e re fo re  no t su rp ris ing  th a t m an y  in itia tiv es  in  th e  field o f  su s ta in ab le  
d e v e lo p m e n t re la te  im plicitly  o r  explicitly  to  a  co n cep t o f  h u m an s w hich— w hile  no t 
igno ring  eg o -cen tric  o r  stra teg ic  ac tion  by p rin c ip le— tak es  acco u n t a lso  o f th e  
cap ab ilitie s  o f  h u m an s fo r ‘co m m u n ica tiv e ’ ac tion  (in  th e  sense  o f H a b e rm a s ’ th eo ry  
o f  co m m u n ica tiv e  ac tion ) em b rac in g  an im p o rta n t reso u rce  fo r socie ta l 
tra n sfo rm a tio n  b ey o n d  m ere  ag g reg a tio n  o f  ind iv idual p re fe re n c e s  (R ö lin g , 2002).

R e la tin g  th e  n o tio n  o f  su s ta in ab le  d e v e lo p m e n t w ith  ‘fu tu re  g e n e ra tio n s ’ d oes no t 
on ly  im ply  a c e r ta in  u n d e rs tan d in g  o f  socia l ac to rs, a n d  in te rac tio n , b u t a lso  m eans 
to  p u t fo rw ard  th e  qu estio n  o f  a d e q u a te  u n d e rs tan d in g  w ith  reg a rd  to  space , tim e 
a n d  scales. W hich  a re  th e  a d e q u a te  d e fin itions o f sp ace , tim e and  scales fo r assessing 
th e  im p ac ts  o f  th e  cu rren t fo rm s o f  social an d  eco n o m ic  o rg an isa tio n  an d  how  m any  
‘fu tu re  g e n e ra tio n s ’ should  be  ta k e n  in to  accoun t?  W h ere  w ill th ey  live? T h ese  a re  
b eco m in g  c o n c re te  questions, w hich h av e  to  b e  an sw ered  in  o rd e r  to  o p e ra tio n a lise  
th e  p rin c ip le s  o f  su s ta inab le  d e v e lo p m e n t in  co n c re te  ac tions o f  today . In  such  a  view  
th e  m o d e rn is t, tech n o c ra tic  v iew  o f su s ta in ab le  d e v e lo p m en t has b een  re p laced  by a 
n ew  v ision o f th e  w orld  in w hich th e  au th o rity  o f  sc ience  and  techno logy  is 
increasing ly  q u es tio n ed  and  m o re  em p h asis  is p laced  o n  cu ltu ra l d iversity  (R edc lift,
1993).

S u sta in ab le  d ev e lo p m en t th e re fo re  re q u ire s  th e  defin ition  o f basic  co n cep ts  on 
w hat h u m an s , social re la tio n s , socie ty , n a tu re , space  an d  tim e  a re , an d  th e  d e te r ­
m in a tio n  o f th e  re la tio n s  th ro u g h  w hich th ey  a re  in te rre la te d . C o n seq u en tly , th e  
d isco u rse  o f  su s ta in ab ility  is re la te d  to  a specific, socially  co n stru c te d  an d  cu ltu ra lly  
sh ap ed  th eo ry  on  th e  n a tu re  o f  b asic  su b jec ts  re la te d  to  su s ta in ab le  dev e lo p m en t. 
C o n sid e rin g  th e  im p o rtan ce  o f  cu ltu ra l d iv ersity  in th e  d efin ition  o f  c o n c re te  actions 
a im ing  a t th e  im p lem en ta tio n  o f su s ta in ab le  d e v e lo p m en t m ean s  to  reco g n ise  th a t 
th is  can  on ly  be  ach ieved  as fa r as it is b a sed  o n  a sh a re d  th eo ry  o f  ‘how  th ings a re ’. 
S uch  a ‘th eo ry  on  how  th ings a r e ’ is c o n s id e red  an o n to lo g y  re fe rrin g  to  a th e o ry  of 
ev ery  type  o f o b jec ts , co n c re te  an d  ab s trac t, ex is ten t an d  n o n -ex is ten t, rea l an d  ideal, 
in d e p e n d e n t an d  d ep e n d e n t (P o li, 1996).

L in k in g  th e  co n cep t o f o n to logy  w ith  th e  p rinc ip les  o f  su s ta inab ility  m ean s  th a t 
th e  o n to lo g y  o f  su s ta inab le  d e v e lo p m en t m u s t be  co n ce iv ed  as a  p ro d u c t o f  social 
n e g o tia tio n  an d  co llective lea rn in g  b e tw e e n  th e  s tak eh o ld e rs  involved. A lth o u g h  it 
m igh t seem  a ra th e r  am b itious u n d e rta k in g  to  co n sid e r a n  o n to logy  o f  su s ta in ab le  
d ev e lo p m en t, it is necessary  to  co n sid e r th a t ... o u r on to log ica l choices are conse­
quentia l, d e term in in g  analytical p o in ts  o f  entry, arenas o f  theory  an d  praxis, and  
n o rm a tive  position ing . (G o o d m an , 2001:182). T he re lev an ce  o f  such  a  v iew poin t
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b eco m e s ev iden t w hen  co n sidering  th a t th e  a lleged ly  ‘m o re  p ra c tic a l’ issues o f  ‘g reen  
re v o lu tio n ’ o r ‘tra d it io n a l’ m an ag e m en t o f  n a tu ra l re so u rce s  e.g. by  D ay ak  p eo p le  in 
S o u th  E a s t A sia  a re  u n d e rp in n e d  by specific o n to lo g ica l assum p tions th a t a re  
defin ing  th e  specific co n ten ts  o f  w h a t h u m an s, socie ty  a n d  n a tu re  a re . T h e  th e o r ie s  o f 
o b jec ts  a re  thus involved  in d e lim itin g  th e  sco p e , d irec tio n  and  ra tio n a lity  
fo r defin ing  w hat n a tu ra l re so u rce s  a re  an d  how  th ey  have  to  be  used  (D o v e  & 
K am m en , 1997; Y ap a , 1993).

A lth o u g h  th e  im p o rtan ce  o f sc ience  in th e  pu rsu it o f  su s ta in ab le  d ev e lo p m en t is 
w idely  recogn ised , its ro le  in  and  its  re la tio n sh ip  w ith  soc ie ty  is cu rren tly  u n d ergo ing  
a c ritica l exam ina tion .

M any  sc ien tists a re  ca lling  fo r a  ‘new  social c o n tra c t’ b e tw e e n  science and  th e  
p u b lic  b ased  o n  m u tu a l co m m itm en ts  to  jo in tly  a p p ro a c h  th e  m ost p ressing  p ro b lem s 
o f  today . T h e reb y  th e  n eed  fo r finding a b a la n c e  b e tw e e n  social equ ity , p o v erty  
re d u c tio n  and  o th e r  so c ie ta l and  en v iro n m e n ta l ch a llen g es m ust be  b ased  on 
rec ip ro ca l p a rtic ip a tio n  in decis ion  m ak in g  o f  soc ie ta l and  scientific  ac to rs  (S trigl, 
2003: 269ff.). In s tead  o f  c la im ing  in d e p e n d e n c e  from  soc ie ta l in te re s ts , re sea rch  fo r 
su s ta in ab le  d ev e lo p m en t calls fo r a d efin ition  o f  its  ro le , use an d  fu r th e r  d e v e lo p ­
m e n t as p a rt o f  soc ie ta l an d  n o t sc ien tific  defined  goals (H irsch  H a d o rn , 2002). 
A lth o u g h  re sea rch  fo r su s ta in ab le  d e v e lo p m e n t m ak es  c lea r d iffe ren ces in  reg a rd  to  
o th e r  acad em ia  based  a p p ro ach es  to  in v es tiga tion  it is n o t asp iring  to  rep lace  th e  
la t te r . D isc ip lin e -o rien ta ted  an d  specia lised  re sea rch  has to  fulfil a  fu nc tion  w ith in  
su s ta in ab le  dev e lo p m en t. N ev erth e less , th e  o r ie n ta tio n  an d  im p o rtan ce  o f d isc i­
p lin a ry  re sea rch  in  co m p ariso n  to  in te r- o r  tran s-d isc ip linary  ap p ro ach es  m ust 
re m a in  o p en  to  soc ie ta l d eb a te .

A  c lea r expression  o f  th is a tt itu d e  is A g e n d a  21 (1992). In  th is w orldw ide 
a g re e m e n t on  su s ta in ab le  d e v e lo p m e n t in  1992, c h a p te r  35 s ta te s  th a t c u rren t 
re se a rc h  shou ld  b e  b ro a d e n e d  to  inc lude , on  th e  o n e  h an d , m o re  inv o lv em en t o f  the  
p u b lic  in  defin ing lo n g -te rm  soc ie ta l g o a ls  an d  fo rm u la tin g  su s ta in ab le  dev e lo p m en t 
scen a rio s , an d  o n  the  o th e r  h an d  to  d ev e lo p  m e th o d s  fo r link ing  th e  findings o f 
e s tab lish ed  sc iences w ith  in d ig en o u s know ledge.

T h e  p rincip les o f A g en d a  21 rev ea l th a t su s ta in ab le  d ev e lo p m en t req u ire s  a 
c o n cep tu a l d iffe ren tia tio n  th a t is ab le  to  m ean ing fu lly  a rticu la te  scientific and 
in d ig en o u s form s o f  k now ledge . T ak in g  acco u n t o f  th e  n eed  to  define  th e  o n to log ica l 
fo u n d a tio n s  o f  su s ta in ab le  d e v e lo p m en t b ased  on  social n e g o tia tio n  and  co llective 
le a rn in g  p rocesses th is poses th e  q u es tio n  o f  h ow  such an ‘in te r-o n to lo g ica l’ d ia logue 
co u ld  b e  o p e ra tio n a lised  in c o n c re te  in te rfa ces  o f  d ev e lopm en t.

T h e  p re sen t p a p e r’s o b jec tive  is th e re fo re  to  ex p lo re  th e  key  co nd itions and 
d im en sio n s o f  such  a d ia logue  b e tw e e n  ‘o n to lo g ie s ’ and  th e  ro les  w hich e th n o ­
sc iences co u ld  p lay  in it. In  a first s tep  th e  ro le  o f e th n o sc ien ces in th e  co n tex t o f 
su s ta in ab le  d ev e lo p m en t w ill b e  fu r th e r  analysed , p lac ing  em p h asis  on  th e  
im p lica tio n s arising  w hen  sc iences asp ire  to  re la te  to  ind igenous fo rm s o f know ledge. 
In  a second  s tep  the c o n tr ib u tio n s  o f  e th n o sc ien ces  to  such  an  ‘in te r-o n to lo g ica l 
d ia lo g u e ’ w ill be  ex p lo red , b a sed  on  a n  e th n o eco lo g ica l study  o f  th e  e n c o u n te r  o f  
sc iences and  ind igenous kn o w led g e  in  th e  A n d e s  o f  B oliv ia. T h is  w ill b e  co m p le ­
m e n te d  by  o th e r  case-stu d ies , am o n g  w hich a re  th o se  in th e  c u rre n t special issue on  
‘B ridg ing  th e  gap b e tw een  n a tu ra l re so u rce s  and  th e ir  hu m an  m an ag e m en t fo r th e  
fu tu re  using  e th n o sc ien ces’ (D a h d o u h -G u e b a s , 2006).
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S cience, sustainable developm ent and the role o f  ethnosciences

S u sta in ab le  d e v e lo p m e n t in g en era l an d  su s ta in ab le  m an ag e m en t o f  n a tu ra l 
re so u rce s  in p a r tic u la r  have to  d raw  o n  a  b ro ad  ra n g e  o f k now ledge , w hich em b races 
‘w este rn  sc ien tific  k n o w led g e’ as w ell as ‘tra d it io n a l sc ien tific  k n o w led g e’, e.g. 
in d ig en o u s o r  loca l fo rm s o f  know ledge. U n fo rtu n a te ly , tra d itio n a l scientific 
k now ledge  is so m e tim e s  re fe rre d  to  as ‘non-sc ien tific  k n o w led g e ’, b u t th ro u g h o u t 
th is p a p e r  w e a d o p t th e  m ean in g  as q u o te d  ab o v e . H o w ev er, fo r th e  sak e  o f sim ­
p lifica tion  w e re fe r  to  ‘scientific  k n o w led g e’ and  ‘tra d itio n a l k n o w led g e ’ h e re a f te r—  
e ach  a form  o f  k n o w led g e  w hich , in  o u r o p in io n , can  be  sc ien tific  in  n a tu re . In 
c o n tra s t to  sc ien tific  k now ledge , ind igenous know ledge  is ho listic , fu n c tio n a l1 and  
ad ap tiv e  to  ch an g es in social and  n a tu ra l en v iro n m en t, and  it has b e e n  tra n sm itte d  
fo r m an y  th o u sa n d s  o f  g en e ra tio n s . T h is ch a llen g es th o se  fo rm s o f  n a tu ra l reso u rce  
m an ag e m en t, w h ich  a re  b ased  on  d isagg rega ting  kn o w led g e  in to  spec ia lised  d isc i­
p lines an d  sp ec ia lisa tio n s. H o w ev er, it is n o t th e  m e re  fac t o f  th is  in te g ra tio n  of 
k now ledge  w hich  is ch a llen g ed ; th e  critical aspec ts a re  re la te d  to  th e  q u es tio n s  on 
w ho is se ttin g  th e  issues fo r a  p a rtic u la r d isc ip linary  re se a rc h  ag en d a  an d  how  th e  
findings shou ld  b e  re - in te g ra te d  in fun c tio n  o f a so c ie ta l p rocess o r ie n te d  in th e  
p rinc ip les  o f  su s ta in ab le  d ev e lo p m en t. A s a co n seq u en ce , th e  ro le s  o f  co n v en tio n a l 
sc ien tific  k n o w led g e  p ro d u c tio n  in th e  co n tex t o f so c ie ta l p rocesses a re  p u t u n d e r 
p u b lic  scru tiny .

A  first re ac tio n  to  th e  soc ie ta l d em an d s  fo r a d isc ip linary  m o d e  o f  scientific 
k now ledge  p ro d u c tio n  is an  in te rd isc ip lin ary  ap p ro ach . A lth o u g h  still b ased  o n  a 
d isc ip linary  v ision  o f  kn o w led g e  it seeks to  c o o rd in a te  th e  o b jec tives  an d  m e th o d ­
o log ies in o rd e r  to  ach ieve  a  less frag m en ted  v iew  o n  en v iro n m en ta l issues, e.g. as 
cu rren tly  h a p p e n in g  in  re sea rch  on c lim ate  change  (N o rg a a rd , 2004). A lth o u g h  
in te rd isc ip lin a rity  a llow s th e  in teg ra tio n  o f  n a tu ra l and  socia l sc iences an d  h u m a n ­
ities, th e  d efin itio n  o f th e  issues to  b e  ad d ressed  an d  th e  co rre sp o n d in g  ‘th e o r ie s  of 
o b je c ts ’ o r on to lo g ica l fo u n d a tio n s  essen tia lly  rem a in  w ith in  th e  acad em ic  c o m m u ­
nity . T h ro u g h  th is , th e  p ro b lem s o f  a  lack  o f so c ie ta l p a rtic ip a tio n  in issue-se tting  
and  its  ap p lica tio n  to  co n c re te  d ev e lo p m en t goals a re  a lm ost th e  sam e as in  th e  case 
o f  d isc ip lin a ry -b ased  kn o w led g e  p ro d u c tio n .

T h e  te rm  ‘in te rd isc ip lin a rity ’ has o ften  b een  ab u sed  by re se a rc h  g ro u p s  o r  jo u rn a l 
p u b lish e rs  w ho u se  th e  te rm  as th e  co m b in a tio n  o f d iffe ren t sc iences w ith in  a  science 
field  (p a rtic u la rly  w ith in  th e  ex ac t sc iences), o r  to  th e  co m p ila tio n  o f  d iffe ren t sci­
en ce  d iscip lines w ith o u t tru e  in te rac tio n  o r  in teg ra tio n . W e w ould  like to  em phasize  
th e  n eed  fo r in te rd isc ip lin a rity  b e tw een  basic  and  ap p lied  sciences o n  th e  o n e  h and , 
and  social an d  h u m a n  sc iences on th e  o th e r , w hich can  be te rm e d  ‘in tersc ien tific  
in te rd isc ip lin a rity ’ (i.e . scientific in te rd isc ip lin arity  th a t tran scen d s  th e  science 
fields). S o m etim es it is re fe rre d  to  as ‘(scientific) tran sd isc ip lin a rity ’, b u t m ay  cause  
co n fusion  w ith  e a r l ie r  d e fin itions o f th is te rm .

In fact, th e  seco n d  m o re  co m p reh en siv e  reac tio n  to  th e  soc ie ta l c laim s a b o u t a 
d isc ip linary  b a sed  kn o w led g e  p ro d u c tio n  is th e  ‘tran sd isc ip lin a ry  a p p ro a c h ’. By 
in creasin g  th e  sco p e  an d  th e  n u m b er o f  in te rac tio n s  o f  k now ledge  p ro d u c tio n  it

1 ‘fu n c tio n a l c la ss if ic a tio n ’ o f  o rg a n is m s  as  o p p o s e d  to  th e  s y s te m a tic  L in n e a n  c lass ific a tio n  in 
w e s te rn  b io lo g ica l s c ien ce  : e.g. to  s o m e  in d ig e n o u s  c o m m u n itie s  it is m o re  fu n c tio n a l to  c lose ly  
re la te  e d ib le  a n d  n o n -e d ib le  o r  v e n o m o u s  o rg a n ism s  (p la n ts , fish, e tc ...)  a n d  th e re fo re  c a te g o r ise  a n d  
n a m e  th e m  in  a  s im ila r  w ay , th a n  to  fo llow  a  c la ss ifica tio n  b a se d  o n  L in n e a n  taxa .
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seeks to  g o  b ey o n d  th e  b o u n d a rie s  o f  w e s te rn  scientific ac to rs  a n d  has th u s  beco m e  a 
key  fe a tu re  o f su s ta in ab ility  re sea rch  (H irsc h  H a d o rn , 2002). T ran sd isc ip lin arity  
a im s fo r a sh ift from  d isc ip linary -based  sc ien tific  to  a m o re  soc ie ta l m o d e  o f 
k n o w led g e  p ro d u c tio n  by  in teg ra tin g  ev e ry th in g  th a t is b e tw een , across an d  b eyond  
d isc ip lines (N ico lescu , 1996). T ran sd isc ip lin a rity  th e re fo re  in c ludes ‘in tersc ien tific  
in te rd isc ip lin a rity ’ (its  scientific  b ran ch ), b u t  a lso  tra d it io n a l fo rm s o f know ledge.

T ran sd isc ip lin a ry  ap p ro ach es  to  re sea rch  a re  th u s  e ssen tia lly  b ased  o n  a socie ta l 
issue se ttin g  an d  th e  bu ild in g  o f b ridges b e tw e e n  n a tu ra l, socia l sc iences and  
h u m an itie s  as a basis fo r in teg ra tin g  sc ien tific  as w ell as tra d itio n a l fo rm s of 
kn o w led g e  an d  ac to rs  (H u rn i &  W iesm ann , 2004). T h is  socie ta l m o d e  o f  know ledge 
p ro d u c tio n  is th e  log ical c em e n ta tio n  o f  a fu n d a m e n ta l fac t n o t suffic ien tly  ta k e n  
in to  ac c o u n t by  th e  scientific  com m un ity  fo r a  long  tim e . W este rn  sc ience  cam e  to  be  
defined  as a  u n iversa l, a u to n o m o u s, v a lu e -free  know ledge  system , b u t its im position  
w ith o u t p ro p e r  a tte n tio n  to  local k n o w led g e  an d  w isdom  has led  to  co n sid e rab le  
d isap p o in tm en t.

In d ig en o u s  kn o w led g e  has o ften  b een  d ism issed  as u n sy s tem atic  an d  in cap ab le  o f 
m ee tin g  ra p id  eco n o m ic  g row th  n eed s  o f  th e  m o d e rn  w orld . H is to rica lly , m o d ern  
soc ie ties  h av e  re g a rd e d  in d ig en o u s p eo p le  a n d  trad itio n s  as less p ro g ressiv e , an d  as a 
re su lt m an y  g ro u p s o f ind igenous peop les , esp ec ia lly  th e ir  y o u n g er g en e ra tio n s , a re  
in fluenced  to  d ev a lu e  th e ir  n a tive  c u ltu re s  an d  to  ad o p t n ew  lifesty les and 
techno log ies . C o n seq u en tly , ind igenous k n o w led g e  system s hav e  n o t b een  c ap tu red  
an d  s to re d  in  a sy s tem atic  w ay an d  a re  th e re fo re  facing  ex tinc tion . T h e  lu s t fo r 
m o d e rn ity  an d  new  tech n o lo g ies  a re  th re a te n in g  th e  loss o f  a  g re a t s to re  o f 
k n o w led g e  h e ld  by  n a tiv e  peop le . A  g o o d  n u m b e r o f  ind igenous g ro u p s have  
su ffe red  fro m  lo n g -te rm  d isc rim ina tion , in e q u ity  and  exclusion  from  th e  p lann ing  
an d  ex ecu tio n  o f  d e v e lo p m e n t p ro g ram m e s an d  p ro jec ts  (V an  C am p , pers . com m , 
In te rn a tio n a l C o n fe re n c e  on  In d igenous K n o w led g e  System s, 2 1 -23  N o v em b er 
2005, B ru sse ls , B elg ium ).

A lth o u g h  sc ience  has b e e n  very  successfu l, it  h as  alw ays b e e n — and  will alw ays 
rem a in — p a r t  an d  p a rc e l o f th e  ‘social p ro ce sse s’ th a t b rin g  ac to rs , in s titu tio n s  and  
n a tu re  in to  specific , cu ltu ra lly  sh ap ed  and  h is to rica lly  evolv ing  re la tio n s  (N o rg aard ,
1994).

T ra n sd isc ip lin a rity  ta k e s  in to  accoun t th a t  sc ience  is p a r t  o f th e  p ro cesses  it 
d escrib es  and  is th e re fo re  focussing  on a  system ic  v iew  o f socia l an d  ‘n a tu ra l’ 
dynam ics th a t a re  sh ap in g  th e  w orld . It a lso  recogn ises th e  p lu ra lity  o f fo rm s o f 
kn o w led g e , w orld  view s an d  th e  e th ica l v a lu es  co n n ec ted  to  th em  w ith in  d iffe ren t 
socia l an d  cu ltu ra l g ro u p s (Scholz, H äb e rli , B ill, &  W elti, 2000). A  m a jo r  challenge 
fo r tran sd isc ip lin a rity  th e re fo re  consists in find ing  w ays o f en co u rag in g  a d ia logue 
an d  c o o p e ra tio n  b e tw e e n  h e te ro g en eo u s  g ro u p s  o f social ac to rs  w ith  d iffe ren t form s 
o f k n o w led g e , in s tead  o f  im posing  a sing le , in te rn a lly  th o ro u g h ly  c o h e re n t v iew  o f 
th e  w o rld  th ro u g h  a h eg em o n ic  d iscourse  th a t silences all o th e r  d iscourses , by 
p o s itio n in g  itse lf  ‘o u ts id e ’ th e  issues to  b e  ad d ressed .

W e b e liev e  th a t it  is p rec ise ly  in  th is  re g a rd  w h ere  ‘e th n o sc ien ces’ co u ld  p lay  an 
im p o rta n t ro le  in  ad v an c in g  tran sd isc ip lin a rity  and  su s ta in ab le  d e v e lo p m en t. By 
e th n o sc ien ce  w e u n d e rs ta n d  acco rd ing  to  A tra n  (1991: 650) a scientific re a lm  w hich 
aim s to  u n d e rs ta n d  how  h u m an s— in sp ite  o f the ir f rag m en ted  and  lim ited  
in te ra c tio n s  w ith  th e  w orld— are  d ev e lo p in g  d iffe ren t form s o f  kn o w led g e  and 
beliefs. T h is  a llow s an  u n d e rs tan d in g  o f  h ow  h u m an s vary  th e ir  kn o w led g e  and 
be lie fs w ith in  d iffe ren t eco log ica l and  h is to rica l co n tex ts  in o rd e r  to  exp ress the
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m an ifo ld  possib ilities o ffe red  by h u m an  cu ltu res . M o re  co n cre te ly , e th n o sc ien ces a re  
re fe rr in g  to  th e  se t o f  concep ts, p rep o s itio n s , an d  th eo rie s  th a t a re  u n iq u e  to  each  
p a rtic u la r  cu ltu re  g ro u p  in th e  w orld  (M eeh an , 1980). E th n o sc ien ces  a re  essen tia lly  
cross-d isc ip linary , b ased  on in c reased  c o llab o ra tio n  b e tw e e n  social sc iences and 
h u m an itie s  (an th ro p o lo g y , socio logy, h is to ry  o f science, psychology , ph ilo sophy ) 
w ith  n a tu ra l sc iences such as b io logy , eco logy , ag ronom y , c lim ato logy , a s tro n o m y , or 
m ed ic in e . A t th e  sam e tim e e th n o sc ien ces  a re  increasing ly  tran sd isc ip linary  in  the ir 
n a tu re  (Ingo ld , 2000). In teg ra tin g  e th n o sc ien ces  in to  soc ie ta l m o d es o f  know ledge  
p ro d u c tio n  allow s to  sy stem atica lly  ta k e  acco u n t o f  th e  cu ltu ra l— an d  th e re fo re  also 
o n to lo g ica l— d iffe ren ces and  sim ila rities  o f th e  fo rm s o f  k now ledge  o f th e  ac to rs 
invo lved  in  specific issues o f su s ta in ab le  d ev e lo p m en t. H en ce  e th n o sc ien ces 
allow  th e  ex p lo ra tio n  o f th e  d im ensions an d  b o u n d a rie s  o f th e  a re n a  in w hich an 
in te r-o n to lo g ica l d ia logue  w ou ld  b e  possib le .

H o w  to relate scientific and ‘loca l’ form s o f  know ledge?

A s show n above a c en tra l issue re la te d  to  science an d  su s ta in ab le  dev e lo p m en t 
co n ce rn s  th e  links b e tw een  scien tific , loca l o r  in d ig en o u s fo rm s o f  k now ledge . F o r a 
p ro p e r  defin ition  o f such  a re la tio n sh ip  it  is necessary  to  ex am in e  th e  co rresp o n d in g  
cho ices. T h e  d e b a te  in science ab o u t its re la tio n  to  local k now ledge  is n o t new : since 
th e  beg inn ing  o f the  E n lig h te n m e n t, th e  n a tu ra l— and  to  a lesser e x te n t— social 
sc iences h av e  alw ays u n d e rs to o d  th e ir  ‘m issio n ’ as a conscious an d  critical rev ision  of 
‘loca l k n o w led g e’, o ften  co n sid e red  su p e rs titio u s  o r ro m an tic . I t  is th e re fo re  not 
su rp ris in g  th a t th e  re la tio n sh ip  b e tw e e n  sc ience  an d  o th e r  fo rm s o f  know ledge  is 
o fte n  red u ced  to  a n  ev a lu a tio n  o f  th e  c o h e ren ce  and  co nsis tency  b e tw een  th e  tw o 
fo rm s o f  k now ledge  in qu estio n , w ith  sc ience  m ak ing  a  h egem on ic  claim  to  tru th . 
H o w ev e r, as T ab le  1 show s th is is n o t th e  on ly  possib le  re la tio n sh ip  in  th e  eyes of 
local com m unities .

T h e  typo logy  revea ls  th a t an  in te rc u ltu ra l pe rsp ec tiv e  is th e  m o s t a d e q u a te  w ay of 
re la tin g  d iffe ren t fo rm s o f kn o w led g e  b ecau se  it encom passes  th e  h ighest p o ten tia ls  
fo r co o p e ra tio n  based  o n  m u tu a l re sp e c t m a in ta in in g  th e  au to n o m y  o f th e  d iffe ren t 
p ro cesses  o f  know ledge p ro d u c tio n . Suggesting  an  in te rcu ltu ra l re la tio n sh ip  b e tw een  
d if fe re n t fo rm s o f know ledge ra ises  th re e  m a jo r issues th a t n eed  to  b e  add ressed :

F irs t, th e  co m p ariso n  b e tw e e n  th e  d if fe re n t a ttitu d e s  revea ls  th a t th e  re la tio n  
b e tw e e n  sc ience  and  local k now ledge  d e p e n d s  on  specific e th ica l positions. N o 
re la tio n  b e tw een  science and  local k n o w led g e  can th u s  b e  ‘v a lu e -free ’ m ak in g  it 
im p o ssib le  to  define so m eth in g  lik e  an  ‘o b je c tiv e ’ o r  ‘sc ien ce -b a sed ’ re la tio n sh ip .

S econd ly , an  in te rcu ltu ra l p e rsp ec tiv e  im plies the  e s tab lish m en t o f the  b ro ad es t 
poss ib le  field  o f in te rac tio n  b e tw e e n  d iffe ren t types o f  know ledge. T h is  m e a n s  th a t 
th e  in te rre la tio n sh ip  m ust b e  b a sed  o n  a p ro cess  o f d e lib e ra tio n  th a t shou ld  a t least 
invo lve  th e  in te rre la te d  d im en sio n s o f  p rac tice , va lues an d  w orldview s. A n o th e r  
necessa ry  co n d itio n  is th e  a g re e m e n t on  fu n d am en ta l e th ica l p rinc ip les  b e fo re  
em b a rk in g  on  in te rcu ltu ra l d ia logue . T h e  m a in  o n e  is th e  w ill to  co m m u n ica te , w hich 
can  be  fo rm u la ted  as: “ /  accept the p o ss ib ility  that the o th er m a y  be righ t” . A n  
in te rc u ltu ra l re la tio n  m eans to  sh ift from  co m p e titio n  an d  th e  im p o sitio n  o f  un i­
fo rm ity  to  th e  search  o f c o m p lem en ta ritie s  a n d  co o p e ra tio n  b e tw een  d iffe ren t form s 
o f  cu ltu ra l know ledge  aim ing  fo r m u tu a l le a rn in g  an d  a d a p ta tio n  in  the  ligh t of 
o b ta in in g  new  insights ra th e r  th a n  ju s t  con firm ing  ex is ting  ones. T h e  d raw b ack s o f
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T a b le  1  T y p o lo g y  o f  s c ie n c e ’s re la t io n s  to  lo c a l a n d  in d ig e n o u s  fo rm s  o f  k n o w le d g e  (b a s e d  o n  
D a h d o u h -G u e b a s , A h im b is ib w e , V a n  M o ll, &  K o e d a m , 2003; R is t ,  Z im m e rm a n n , &  W ie sm a n n , 
2004)

A tt i tu d e  o f  C h a rac te r is tic s  E x a m p le s
s c ie n c e  to w ard s  
loca l k n o w le d g e

U n a c k n o w le d g in g

U til i ta r ia n

P a te rn a lis tic

N eo -c o lo n ia l

E ssen tia lis t

In te rc u ltu ra l

S c ie n ce  s im p ly  ig n o re s  a  p ra c tic e  
b a s e d  o n  loca l k n o w le d g e

E le m e n ts  o f  loca l k n o w le d g e  th a t  
c an  b e  sc ien tif ica lly  u n d e rs to o d  o r 
v a lid a te d  a re  a c c e p te d  to  in c re a se  
th e  s to c k  o f  sc ien tif ic  k n o w le d g e

T ra d i t io n a l k n o w le d g e  is  c o n ­
c e iv ed  o f  as  a  s ta r t in g  p o in t  th a t  
r e q u ire s  ‘u p d a tin g ’ by  s c ie n c e

T ra d i t io n a l  k n o w le d g e  a n d  local 
d a ta  a re  ta k e n  fro m  loca l p e o p le  
a n d  re s e a rc h  in s ti tu tio n s

L o c a l k n o w le d g e  is  fu n d a m e n ta lly  
b e t t e r  th a n  sc ie n ce , it  s h o u ld  n o t 
b e  in f lu e n c e d  b y  W e s te rn  te c h ­
n o lo g y  a n d  s h o u ld  h a v e  th e  rig h t 
to  re m a in  as  is
S c ien ce  is a w a re  th a t  it  is  o n ly  o n e  
ty p e  o f  k n o w le d g e  a m o n g  o th e rs , 
a n d  th a t  k n o w le d g e  is a lw ays 
e m b e d d e d  in  c u ltu ra l  a n d  h is to r i­
cal s e tt in g s . S c ien ce  a n d  loca l 
k n o w le d g e  c a n  b e n e f it  f ro m  co m ­
p re h e n s iv e  in te ra c tio n

V e te r in a ry  re s e a rc h  d o e s  n o t  
in v e s tig a te  th e  e ffe c ts  o f  a  r i tu a l  to  
p re v e n t  m o u th  a n d  fo o t d ise a se  in  
th e  A n d e s
A s p ir in  is b a s e d  o n  a loca l p ra c tic e  
d e v e lo p e d  in  ‘A n tiq u ity ’ b y  th e  
E g y p tia n s  (u s in g  d r ie d  m y rtle  
le a v e s )  a n d  th e  G re e k s  (w ith  w il­
lo w  b a rk ) ,  u n a w a re  o f  its  ac tiv e  
in g re d ie n t (sa licy lic  acid ) 
In d ig e n o u s  field  c ro p s  a re  m o d i­
fied  th ro u g h  g e n e tic  en g in e e r in g  
an d  tra d it io n a l liv e s to ck  b re e d in g  
is  ‘b le n d e d ’ w ith  ‘m o d e rn ’ 
te c h n o lo g ie s
S c ien tific  s tu d ie s  a re  c a r r ie d  o u t in  
d e v e lo p in g  c o u n tr ie s  b y  re s e a rc h ­
e rs  fro m  in d u s tr ia lis ed  c o u n tr ie s  
w ith o u t c o lla b o ra tio n  a t  th e  p u b ­
lic a tio n  level
‘G o in g  n a t iv e ’, re je c tio n  o f  
p o te n tia l  c o n tr ib u tio n s  fro m  sci­
en ce ; focus  o n  p re s e rv in g  loca l 
k n o w le d g e  in  its  ‘p u re  fo rm ’

D e v e lo p m e n t o f  c o m p le m e n ta ry  
m e d ic in e  a n d  h e a l th  c a r e  sy stem s; 
c la rif ic a tio n  o f  in te ra c tio n s  th a t  
h a v e  n o t (y e t)  b e e n  e x p la in ed  
b y  sc ien ce  (e .g . h o m e o p a th y , 
tra d it io n a l h e a lin g )

non -ack n o w led g m en t, a rb itra r in e ss  a n d  p a te rn a lism  p re se n te d  in  th e  typo logy  can  
only  b e  o v e rco m e  b y  fo u n d in g  th e  re la tio n sh ip  b e tw een  d iffe ren t types o f  know ledge 
on an  in te rc u ltu ra l basis.

T h e  th ird  issue  re la te s  to  th e  fact th a t re a l in te rc u ltu ra l co m m u n ica tio n  is m ore  
likely  to  h a p p e n  w hen  th e  p a r tie s  in v o lv ed  do  have  sh a re d  q u estio n s on  fu n d am en ta l 
aspec ts re la te d  to  th e  fo rm  o f  kn o w led g e  th ey  rep re sen t. C o n seq u en tly , th e  id e n ti­
fication  o f  such  q u estio n s o f  co m m o n  in te re s t is tu rn in g  o u t to  b e  an  im p o rta n t 
co n d itio n  fo r th e  e s tab lish m en t o f  a d ia lo g u e  b e tw een  d iffe ren t fo rm s o f know ledge.

E th noecology  and sustainable m anagem ent o f  natural resources

A  m o st p ro m in e n t field o f  e th n o sc ien ces  is th e  e th n o b io lo g y  th a t is o fte n  a lm ost 
id en tica l w ith  w h a t is defin ed  as e th n o eco lo g y . B en th a ll (1993) defines e th n o b io lo g y  
as a new  b ra n c h  o f  sc ience  w hich  b rings to g e th e r  tw o im p o rta n t a re a s  o f  h u m an
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kn o w led g e— e th n o lo g y , the study  o f cu ltu res , an d  b io logy , th e  study  o f  life. G rag so n  
an d  B lo u n t (1999) define e th n o eco lo g y  q u ite  sim ilarly  as th e  study  o f  th e  in te ra c ­
tions b e tw e e n  o rg an ism s (p lan ts , an im als , b io d iv e rs ity ) a n d  the  physical, b io log ica l 
an d  h u m a n  fa c to rs  to  w hich th ey  a re  re la ted . A lth o u g h  w e a re  aw are  th a t  som e 
a u th o rs  c o n s id e r th a t e th n o b io lo g y  com prises e th n o ec o lo g y  (just like eco logy  falls 
u n d e r  b io logy ), d u e  to  th e  s im ilarities in  the  ab o v e  de fin itio n s, fo r th e  p u rp o se  o f  the 
fo llow ing  d iscussion  w e consider e thnoeco logy  an d  e th n o b io lo g y  as in te rch an g eab le . 
W e re fe r to  M a r tin  (2001) fo r a co m p reh en siv e  overv iew  o f th e  h is to ry  and 
d efin ition  o f  th e  ab o v e  term s.

E th n o b io lo g y  is th u s  based  on  an  in te rd isc ip lin a ry  s tu d y  o f th e  re la tio n sh ip s  o f 
p lan ts  and  an im als  w ith  h u m a n  cu ltu res , inc lud ing  p a s t an d  p re se n t re la tio n sh ip s  
b e tw een  p e o p le s  an d  th e  en v iro n m en t. E th n o sc ien ces  en co m p ass e th n o b o ta n y  
(C u n n in g h am , 2001; M artin , 2004; M innis, 2000), e th n o zo o lo g y , p a la e o e th n o b o ta n y , 
zo o e th n o a rch aeo lo g y , e th n o eco lo g y  (N aza rea , 1999), e th n o ag ro n o m y  (A ltie ri, 
1993), e th n o fo re s try  (P andey , 1998), e th n o p ed o lo g y  (W in k le rP rin s  & S an d o r, 2003), 
an d  o th e r  r e la te d  a re a s  such as e th n o c lim ato lo g y  (O rlo v e , C h iang , &  C an e , 2002), 
e th n o a s tro n o m y  (F ab ian m , 2001), e th n o m ed ic in e  (N ich te r, 1992), o r  e th n o p h a rm a - 
co logy  an d  n u tr it io n  (P ie ro n i &  P rice , 2005); also in  m a th e m a tic s  (D ’A m b ro s io , 1999; 
H u y leb ro u ck , 2005) o r  chem istry  (P ed e rsen , 2000) ‘e th n o  a p p ro a c h e s ’ a re  b eco m in g  
availab le .

M any  e th n o b io lo g ica l re sea rch es a re  c a rr ied  o u t in n o n -w este rn  co u n tr ie s  and 
th ey  a re  c h a ra c te r ise d  by  th e  ad o p tio n  o f  an  in te rd isc ip lin a ry  s ta rtin g  p o in t tak in g  
in to  acco u n t th e  social and cu ltu ra l e m b ed d e d n ess  o f  kn o w led g e , te ch n o lo g ie s  and 
p rac tices  in h e re n t to  n a tu ra l re so u rce  m an ag e m en t. In s te a d  o f  d isag g reg a tin g  th e  
p rac tices  fo u n d  in  th e  life w orlds o f  fa rm ers , tra d e rs , c ra ftsm en  o r  sh am an s and 
p ack in g  th em  in to  th e  h ighly  specia lised  d iscip lines o f  eco logy , ag ronom y , fo restry , 
b o tan y , m ed ic in e  etc. th e  e th n o -a p p ro a c h e s  a re  ad o p tin g  a  m o re  co m p reh en siv e  
view  focussing  o n  social p rac tices  in  o rd e r  to  rev ea l th e  underly in g  cu ltu ra l 
d im en sio n s (A tra n , 1991; N aza rea , 1999; Posey  & P le n d e r le ith , 2002; W in k le rP rin s  & 
B arre ra -B asso ls , 2004).

E th n o eco lo g y  allow s th e  ex p lo ra tio n  w ays to  o v e rco m e  d isc ip linary  v iew s on 
n a tu ra l re so u rce s  by bu ild in g  b ridges b e tw een  aspec ts n o rm ally  s tu d ied  sep a ra te ly  
by n a tu ra l an d  socia l sc iences o r  hum an ities . G rag so n  an d  B lo u n t (1999) co n sid e r 
th a t a  key d iffe ren ce  b e tw een  eco logy  an d  e th n o ec o lo g y  is th e  p o in t o f  re fe ren ce  
from  w hich  an e x p la n a tio n  is derived . W hile in th e  first case th e  ex p lan a tio n  is given 
by a sc ien tifically  in fo rm ed  an a ly s t, in th e  case  o f  e th n o eco lo g y  th e  ex p lan a tio n  
de riv es from  p e o p le  be lo n g in g  to  d iverse  cu ltu res , ac tive ly  p a rtic ip a tin g  and 
in te rv en in g  in  re la tio n sh ip s  defin ing a p a rtic u la r system . T h ro u g h  th is th e  e th n o - 
a p p ro a c h e s  o ffe r an  in te re s tin g  e n try  p o in t to  th e  study  o f th e  m an ifo ld  h u m a n -  
n a tu re  re la tio n sh ip s  a t th e  basis o f m any  en v iro n m en ta l conflicts. E th n o eco lo g y  also 
allow s th e  un fo ld in g  o f  the ‘th eo rie s  o f o b je c ts ’ o r th e  on to lo g ica l a ssu m p tio n s of 
sc ien tific  as w ell as tra d itio n a l fo rm s o f  know ledge. T h ro u g h  th is, e th n o eco lo g y  sheds 
ligh t on  th e  specific  b ack g ro u n d  against w hich ‘n a tu r e ’ is perce iv ed  defin ing  th e  
g ro u n d  o f w h a t is defined  as ‘n a tu ra l re so u rce s’ and  th e  w ays th ro u g h  w hich  they 
hav e  to  be  m a n a g e d  (W iesm an n , 1998). F ro m  th is p e rsp ec tiv e  e th n o eco lo g y  p e rm its  
to  k e e p  in  to u ch  w ith  ‘c o n c re te ’ asp ec ts  o f  n a tu ra l re so u rce  m an ag e m en t w ith o u t 
ig n o rin g  th e  re la te d  m ore  g en e ra l social, cu ltu ra l and  co g n itiv e  aspects. E th n o e ­
co logy  p ro v id es  a  co n cep tu a l to o l fo r a  m ore  co m p reh en siv e  u n d e rs ta n d in g  o f th e  
a re n a s , ac to rs , fo rm s o f k now ledge  an d  th e  co rre sp o n d in g  on to lo g ica l an d  ev en tu a lly
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ex is ting  ep is tem o lo g ica l fo u n d a tio n s w h ich  have  to  b e  ta k e n  in to  acco u n t in the  
sea rch  fo r m o re  su s ta in ab le  m an ag em en t o f  n a tu ra l re so u rces.

A lth o u g h  th e  s ta rtin g  po in ts  o f  e th n o sc ie n c e s  a re  a t local to  reg io n a l levels— due  
to  th e  rap id ly  g row ing  in te rd ep en d en c ie s  w ith  th e  fac to rs  o f  g lo b a l ch an g e— they  a re  
a lso  h igh ly  re lev an t fo r analysing  g lobal te n d e n c ie s . E th n o eco lo g y  allow s th e  d e m ­
o n s tra tio n  o f  how  new  com m un ica tion , tr a n s p o r t  o r  o th e r  tech n o lo g ies  as w ell as 
u n e q u a l d is tr ib u tio n  o f  resou rces, p o w er a n d  o p p o rtu n itie s  a ffec t th e  p a tte rn s  o f 
ac tio n , o r ie n ta tio n  and  in te rp re ta tio n  o f  lo c a l ac to rs; fu r th e rm o re  it allow s us to  
tra c e  b ack  to  th e  n o rm s, va lues an d  a sp ira tio n s  o f in d ig en o u s  an d  o th e r  m arg inalised  
p eo p le . E th n o eco lo g y  a lso  gives ev idence  a b o u t ‘lo c a l’ c o u n te r-n o tio n s  o f  g loba li­
sa tio n  w hich  a re  d e riv ed  from  th e ir  ow n ‘c o sm o c e n tr ic ’— an d  th e re fo re  m o re  than  
g lo b a l v iew s o f  life— allow ing  th em  to  p a r t ic ip a te  in  th e  w orldw ide  d e b a te s  o n  the 
k in d  o f g lob a lisa tio n  w hich shou ld  b e  en v isag ed  in  v iew  o f su s ta in ab le  dev e lo p m en t 
(T o le d o , 2001). In  ligh t o f this, e th n o sc ien ces  a re  h e lp in g  to  co rrec t th e  w idely 
a ccep ted  b u t m ain ly  un justified  a ssu m p tio n  acco rd ing  to  w h ich  in d ig en o u s know l­
ed g e  re p re se n ts  a m e re  locally b ased  co lle c tio n  o f  an  em p irica lly  g e n e ra te d  body  o f 
e x p e rien ce s  im possib le  to  re la te  to  c u rre n t te n d en c ie s  o f  g lo b a l ch ange . In  rea lity , 
th e  u se  o f  e th n o sc ien ces  is invaluab le  in  h e lp in g  th e  u n d e rs tan d in g  and  exp la in ing  o f 
p a s t eco sy s tem  p rocesses and  h u m a n -e n v iro n m e n t in te rac tio n s  fo r the  na tu ra l 
sc ien tis ts  (e.g. D a h d o u h -G u e b a s  e t al., 2005). H o w ev er, e th n o sc ien ces  show  th a t 
ra th e r  th a n  lack ing  a g lobal d im ension , local kn o w led g e  re fe rs  to  a d iffe ren t 
o n to lo g ica l b ack g ro u n d  against w hich g lo b a l p h e n o m e n a  a re  in te rp re te d .

I t  is im p o rta n t to  u n d e rlin e  th a t th e  c la im  fo r a b e tte r  re la tio n sh ip  b e tw een  
sc ien tific  an d  tra d itio n a l ‘lo c a l’ k n o w led g e  is n o t only  re le v a n t fo r a su sta inab le  
re so u rc e  m an a g e m e n t in so u th e rn  o r  e a s te rn  socie ties w h ere  in d ig en o u s p eo p le  
re p re se n t an  im p o rta n t sh a re  o f th e  p o p u la tio n . A lso  in n o r th e rn  o r ‘w este rn ’ 
soc ie ties  th e re  is a g row ing  accep tance  th a t  cu rren tly  av a ilab le  a lte rn a tiv e s  for 
su s ta in ab le  d e v e lo p m en t a re  o ften  b a sed  o n  ‘lo ca l’ fo rm s o f  kn o w led g e  initially  
d e v e lo p e d  o u ts id e  co n v en tio n a l sciences. C le a r  exam p les a re  o rg an ic  and  b io d y ­
n am ic  fa rm in g  (C o n fo rd , 2001; K lo p p en b u rg , 1991) or th e  em erg in g  field o f ag ro ­
a s tro n o m y  (V o g t e t  al., 2002; Z ü rc h e r  &  C a n tia n i, 1998). T h ese  ‘a lte rn a tiv e ’ form s of 
kn o w led g e  a re  b ased  o n  recen tly  g e n e ra te d  ex p erien ces, o ften  lin k ed  to  specific 
socia l m o v em en ts  search ing  to  o vercom e th e  p re se n t lim ita tio n s  o f sc ience-based  
p rocesses o f  know ledge  p ro d u c tio n . T h e  c a se  o f  o rgan ic  ag ricu ltu re  can  b e  consid ­
e re d  as a n  ex am p le  on how  scientific, e x p e r t  and  d iffe ren t fo rm s o f  ‘lo c a l’ know ledge 
a re  in te rp lay in g  in  th e  sense  o f  a so c ie ta l p rocess o f kn o w led g e  p ro d u c tio n  th a t 
to d ay  re p re se n ts  th e  m o s t ad v an ced  tra n s la tio n  o f  th e  p rinc ip les o f  su s ta in ab ility  in to  
th e  ag ri-fo o d  sy s tem  (R is t, 2003).

A t a g lo b a l level th e  re lev an ce  o f ‘in d ig e n o u s ’ a n d  ‘lo ca l’ fo rm s o f  k now ledge  fo r 
su s ta in ab le  d ev e lo p m en t h a s  been  w idely  d e m o n s tra te d  m ain ly  in  re g a rd  to  n a tu ra l 
re so u rce s  m a n a g e m e n t, e.g. b iod iversity  (M affi, 2001), w a te r (C rem ers , O o ijevaa r, & 
B o e len s , 2005), soils (W in k le rP rin s , 1999) and  re tro sp ec tio n  an d  p red ic tio n  on  
ecosystem  ch an g es  (D ah d o u h -G u e b a s , M a th e n g e , K airo , &  K o ed am , 2000; K ovacs, 
2000; D a h d o u h -G u e b a s , V an  P o tte lb e rg h , K a iro , C annicci, &  K o ed am , 2004; 
D a h d o u h -G u e b a s  e t al., 2005). B u t it is im p o r ta n t to  em p h asize  th a t  th e  p rac tica l 
re lev an ce  o f  e th n o eco lo g y  fo r su s ta in ab le  re so u rce  m an ag e m en t a lso  consists in 
p o in tin g  o u t specific fo rm s o f  social o rg a n isa tio n  w hich a re  co m p a tib le  w ith  th e  
socia l p rin c ip le s  u n d e rly in g  su s ta in ab le  d e v e lo p m e n t e.g. co m m u n ity -b a sed  reg u la ­
tio n s  o f  access, d is tr ib u tio n  an d  use o f  n a tu ra l resou rces, co n sid e rin g  changing
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co n tex ts  and n eed s  in  th e  p e rsp ec tiv e  o f ad a p tiv e  and  le a rn in g -o rien ted  reaso n in g  
(A rm itag e , 2005; R ist, D e lg ad o , &  W iesm an n , 2003).

T h e  m an ifo ld  ‘a lte rn a tiv e ’ a p p ro ach es  to  know ledge  p ro d u c tio n  a im  a t link ing  
sc iences w ith  loca l co m m u n itie s  o f ‘p ra c tit io n e rs ’. T h ey  seek  to  jo in tly  deve lop  
a lte rn a tiv e  w ays o f  farm ing , fo restin g  o r  healing , b a se d  o n  em p irica l an d  th eo re tic a l 
k now ledge , only  p a rtia lly  reco g n ised  b y  m a in -s tre a m  sciences.

A g a in s t th is b ack g ro u n d  w e id en tify  fo u r  a sp ec ts  ju stify ing  a p a rticu la rly  h igh  
im p o rtan ce  o f e th n o eco lo g y  fo r th e  sea rch  fo r m o re  su s ta in ab le  m an a g e m e n t o f 
n a tu ra l resources:

First, e th n o eco lo g y  gives c o n c re te  c o n cep tu a l an d  m e th o d o lo g ica l in sigh ts o n  how  
to  env isage  in te r- an d  tran sd isc ip lin a ry  re sea rch  in  th e  field  o f n a tu ra l resources.

Second ly , e th n o eco lo g y  m ak es  exp lic it n o rm s, va lues, ex p erien ces  an d  assoc ia ted  
specific co m p e ten ces  o f  users o f  n a tu ra l re so u rce s  in  ‘tra d it io n a l’ (e.g. p e a sa n ts )  as 
w ell as in ‘m o d e rn ’ (e.g . o rg an ic  fa rm ers ) societies. B y show ing  th e  d im en sio n s of 
v a lu a tio n  o f ‘n a tu re ’ e th n o ec o lo g y  show s how  ‘n a tu ra l re so u rce s’ a re  socially  co n ­
s tru c te d  and a lso  a llow s th e  e lu c id a tio n  o f th e  fac to rs  ac ting  on  th is p rocess. T h is 
allow s a b e tte r  g rasp  o f  th e  u n d erly in g  p rinc ip les  o f  a  stead ily  g row ing n u m b e r of 
ex am p le s  show ing  h ighly  sign ifican t co n tr ib u tio n s  o f  local an d  ind igenous fo rm s o f 
know ledge  to  a  m o re  su s ta in ab le  m an ag e m en t o f n a tu ra l resources.

T hird ly , e th n o eco lo g y  h e lp s to  m a k e  it  c lea r th a t th e  know ledge  o f local p eo p le  
d o es  have  n o tio n s  o f ‘g lo b a lity ’ w h ich  a re  b ased  o n  th e ir  ow n cu ltu ra l b ack g ro u n d  
an d  th a t they  ex p ec t to  p a rtic ip a te  w ith  th em  in  c u rre n t d iscourses o n  g lob a lisa tio n  
and  su s ta in ab le  d ev e lo p m en t.

F ourth ly , e th n o eco lo g y  allow s to  c rea tio n  o f so lid  g ro u n d  fo r b e tte r  link ing  
p rac tices , o r ie n ta tio n s  an d  p a tte rn s  o f  in te rp re ta tio n  in  an  in te rc u ltu ra l persp ec tiv e . 
In s te a d  o f c o m p e titio n  and  h eg em o n y  th e  re la tio n sh ip  b e tw een  d iffe ren t fo rm s of 
know ledge  is b ased  o n  re sp ec t, c o m p lem en ta rity  an d  co o p e ra tio n . C u ltu ra l d iversity  
ra th e r  th an  being  a n  o b stac le  b eco m e s a fu n d am en ta l re so u rce  fo r jo in t know ledge 
p ro d u c tio n , co n sid e rin g  th a t th e  p a rtic ip a n ts  involved  in th e  d ia logue  re p re se n t 
specific o n to log ica l fo u n d a tio n s  re la te d  to  ‘n a tu re ’, h u m an s and  socie ty  a n d  th e  
re la tio n sh ip s  th ro u g h  w hich  th ey  a re  in te rac ting .

E thnoecology  as a steppingstone for an on tological dialogue betw een  natural 
sc ien ce  and A n dean  cosm ovision

in  th is sec tion  w e will ex p lo re  how  e th n o ec o lo g y  can h e lp  to  iden tify  co n tin u itie s  and 
d isco n tin u ities  b e tw e e n  n a tu ra l sc ience  and  ind igenous know ledge. T h e  fo llow ing 
ex am p le  is p a r t o f  an  in itia tiv e , c a rr ied  o u t by  the  A g ro eco lo g y  P ro g ram m e  U n i­
v e rs ity  o f  C o ch ab am b a  (A G R U C O ), B o liv ia  and  th e  Sw iss D ev e lo p m e n t A gency . 
T h e  m a in  ob jec tive  is th e  e s ta b lish m e n t o f  an in te rc u ltu ra l d ia lo g u e  an d  th e  co o p ­
e ra tio n  b e tw een  a sc ien ce -b ased  acad em ic  in s titu tio n  an d  in d ig en o u s A y m ara  
co m m u n itie s  in o rd e r  to  id en tify  e le m e n ts  fo r a  th eo ry  and  p rac tic e  fo r jo in tly  
defin ing  ad e q u a te  levels o f in te g ra tio n  o f scientific and  ind igenous fo rm s of 
know ledge  as a c o n tr ib u tio n  to  su s ta in ab le  d ev e lo p m en t (R is t, San  M artin , &  T ap ia , 
1999). In  o th e r  w ords, e th n o ec o lo g y  se rv ed  as a s tep p in g sto n e  fo r engag ing  in a 
so c ie ta l m ode o f  k now ledge  p ro d u c tio n  b ased  on  th e  p rinc ip les  o f  tran sd isc ip lin a rity  
an d  su s ta in ab le  d ev e lo p m en t.
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E th n o eco lo g y  in A n d e a n  co m m un ities

E th n o eco lo g ica l re sea rch  h e lp e d  to  revea l h ow  th e  specific  eco log ical know ledge 
an d  p rac tices  o f th e  in d ig en o u s p eo p le  a re  u n d e rp in n e d  and  sh ap ed  by th e  specific 
form s th ro u g h  w hich they  conceive  n a tu re , space , tim e , h u m an  and  n o n -h u m an  
(sp iritua l) be ings and  th e ir  m u tu a l re la tio n sh ip s  (D e lg a d o , 2002; R is t, 2002; San 
M artin , 1997). T h is  A n d e a n  co n cep t o f th e  m a n -n a tu re  re la tio n sh ip  b eco m e s visible 
w hen  co n sidering  th e  in te rp re ta tio n s  an d  ac tio n s  ta k e n  in  A y m ara  co m m un ities  a fte r  
hav ing  be in g  a ffec ted  by  a  ha ii fall. H aii is a  qu ite  co m m o n  ‘n a tu ra l’ ev e n t th a t can 
cause  g rea t d am ag e  in  m ain  food  c rops such  as p o ta to e s . H aii is u n d e rs to o d  as a 
‘s ig n ’ o f ‘P a c h a m a m a ’ ( e a r th ’s m o th e r)  te llin g  p e o p le  th a t th e re  w as a  v io len t 
sh ed d in g  o f  b lo o d  in  th e ir  co m m un ity . F o r  th a t re a so n  th e  au th o r itie s  in ch a rg e  o f 
m a in ta in in g  th e  re la tio n sh ip  b e tw een  b e in g s o f th e  h u m a n  an d  sp iritu a l com m un ity  
a re  v isiting  every  h ouse  in  o rd e r  to  id en tify  th e  p e rso n s re sponsib le  fo r it. O nce 
iden tified  th e  im p lica ted  p e rso n s  th ey  h av e  to  p a r tic ip a te  in a  se ries o f  r itu a ls  aim ing 
to  a p p ease  th e  rage  o f  ‘P a c h a m a m a ’ (V an  d en  B erg , 1990). T h e  A n d e a n  p o in t o f 
v iew  c learly  exp resses  th e  id ea  th a t n a tu re  is an  in te llig ib le  en tity  th a t is invo lved  in 
re la tin g  h u m a n  b eh a v io u r  w ith  ‘n a tu ra l’ p ro cesses  e.g. ha ii fo rm a tio n  (see  T ab le  2).

A n d e a n  p eo p le  in  th e  h ig h lan d s o f  B o liv ia  perce iv e  life as a  co n tin u o u sly  changing  
in te rp lay  o f  social, sp iritu a l an d  n a tu ra l-m a te r ia l aspects. H u m an s , on  th e  basis o f 
th e ir  socia l, cogn itive  an d  em o tio n a l cap ac ities , a re  p a rtic ip a tin g  in a  sp iritu a l w orld  
th a t is d irec tly  lin k ed  to  socia l life  an d  n a tu ra l-m a te r ia l p rocesses. T h e  sp iritua l 
sp h e re  o f life b eco m es th e  m a in  co n n ec tin g  e lem en t o f  th e  o th e r  d o m a in s  o f th e  life. 
T h ro u g h  th is th e  physical sp ace  tran sfo rm s in to  a ‘liv ing lan d scap e ’ in  w hich hum an  
beings, an im als , p lan ts  a n d  sp iritu a l b e in g s coex ist. T im e  has a cyclical n o tio n , w hich 
m a in ta in s  th a t life, seasons, s ta rs  an d  p lan e ts , h is to ric  p e rio d s  o r n a tu ra l re so u rces a re  
co n stan tly  m ov ing  on  th e ir  cyclical w ay b e tw e e n  th e  d iffe ren t sp h e re s  o f  ex istence. 
Such a p a tte rn  o f  in te rp re ta tio n  is b a sed  on  th e  a ssum ption  th a t ‘n a tu r e ’, in  th e  shape  
o f ‘P a c h a m a m a ’, ‘ta lk s ’ to  p e o p le  re la te d  w ith  h e r  (R is t, 2002). N a tu re  beco m es thus 
m ean ing fu l an d  in te llig ib le : In s te a d  th ro u g h  ‘w o rd s’, th e  co m m u n ica tio n  h ap p en s 
th ro u g h  ‘signs o f  P a c h a m a m a ’. T h is h e lp s to  assess the  c u rren t s ta te  o f  th e  in te rp lay  
b e tw een  th e  th re e  b asic  sp h e re s  o f  life, w h ich  a re  th e  m a te ria l, th e  socia l, and  the 
sp iritua l sp h e res . T h e  re la tio n sh ip  b e tw een  hum ans and  n a tu re  is th u s  show ing  a 
c lea r n o tio n  o f  co -ev o lu tio n  b e tw een  th e  m a te ria l, social and  sp iritua l d o m a in s  o f life 
(D e lg ad o  & P once , 2003). I t  is n o tew o rth y  th a t th e  A n d e a n  w orldv iew  is n o t finalist 
n o r d e te rm in is tic  y e t th e re  is n o  co n cep t suggesting  th a t ‘P a c h a m a m a ’ ob liges p eo p le  
to  b eh av e  o r  evo lve  in a  p reco n ce iv ed  d irec tion . T h u s  th e  re la tio n sh ip  is b ased  on 
co m m u n ica tio n  ra th e r  th a n  on  d e te rm in a tio n . T h e  sea rch  fo r p ro te c tio n  from  ha il­
s to rm s is th e re fo re  se e n  as a  m o ra l challenge . T h is  b rings in to  p lay a th e o ry  re fe rrin g  
to  ‘how  th ings a r e ’, w h ich  can  b e  c o n s id e red  as an  ‘A n d e a n  o n to lo g y ’. Such an 
‘e th n o -o n to lo g y ’ adm its  th e  possib ility  o f  a re la tio n sh ip  b e tw een  m in d , m an  and  
m a tte r  (van  d en  B erg  & S ch iffers , 1992).

A lth o u g h  such  an  e th n o -o n to lo g ica l in te rp re ta tio n  o f haii is he lp fu l, it is necessary  
to  b e  aw are  o f  its socia l c o n stitu tio n . W hile  ac tion -gu id ing  values, an d  no rm s are 
q u ite  p re s e n t in  th e  d isco u rses  o f  A y m ara  p eo p le  th e  underly in g  th eo re tica l 
know ledge— in th e  sen se  o f  exp lic itly  e la b o ra te d  concep ts can  be  on ly  p a rtly  p e r ­
ce ived  by th e  m em b ers  o f  th e  com m un ities . N everthe less, it is im p o rta n t to  h igh ligh t 
th a t th e re  is g row ing  ev id e n c e  th a t p eo p le  o f  A n d e a n  co m m un ities  a re  en g ag ed  in 
e la b o ra tin g  so m eth in g  lik e  e le m e n ts  fo r an  ‘A n d ean  o n to lo g y ’. A n  increasing ly
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T a b le  2  W ay s o f  in te rp r e t in g  ha ii in  th e  A n d e a n  a n d  th e  n a tu ra l  sc ien c e  p e rs p e c tiv e s  (a d a p te d  from  
v a n  d e n  B erg , 1990; M a lb e rg , 2002)

N a tu ra l  sc ien ce  b a s e d  v iew

E x p la n a tio n :  H a ii is  c r e a te d  in c u m u lo n im b u s  c lo u d  
fo rm a t io n s  a t  5 0 0 0 -7 0 0 0  m  asi. P re c ip ita tio n  p a r t i ­
c le s  o f  c o m p a ra b le  w e ig h t a re  t ra n s p o r te d  u p w ard s , 
so m e tim e s  re p e a te d ly ,  b y  u p d ra fts . T h e y  co lle c t 
su p e r -c o o le d  w a te r  in  th e  p ro c e ss , f re e z e , a n d  th e n  
fa ll f ro m  th e  c lo u d s  a s  h a ils to n es . A  h a ils to n e  3 cm  
in  d ia m e te r  h its  th e  g ro u n d  w ith  a  s p e e d  o f  100 k m / 
h r  a n d  c a n  c au se  g re a t  d am ag e ...
H a ii s e ld o m  o c cu rs  o v e r  v e ry  w id e sp rea d  a re a s . I t  is 
a ty p ic a lly  loca l e v e n t  th a t  is  v e ry  d ifficu lt to  p re d ic t

In te rp re ta tio n :  E x p la n a tio n  is c o n c e rn e d  a b o v e  all 
w ith  th e  q u e s tio n  o n  ho w  haii fo rm a tio n  occurs* . 
In te r p r e ta t io n  is re d u c tio n is tic a lly  b o u n d  to  a d is ­
c ip lin a ry  v iew  o f  n a tu ra l  p ro c e sse s , p e rc e iv e d  to  
h a p p e n  in d e p e n d e n tly  fro m  h u m a n  b e h a v io u r  
(u n p re d ic ta b il i ty ) ;  ex p lic itly  e m p ir ic is t-m a te ria lis t 
e x p la n a tio n , n o n -in te llig ib le  fro m  a m a n -n a tu re  
re la tio n s h ip  p o in t  o f  view

A n d e a n  v iew

E x p la n a tio n :  “ M o th e r  E a r th  p ro d u c e s  a s  a 
fu n c tio n  o f  ho w  h u m a n s  t r e a t  h e r . I f  w e  tre a t  
h e r  w e ll, th e re  w ill b e  g o o d  h a rv e s ts  an d  
p ro te c t io n  fo r  e v e ry o n e . I f  w e  t r e a t  h e r  
b a d ly , n a tu ra l  d isa s te rs  w ill o c cu r  a n d  th e  
h a rv e s t  w ill s u ffe r  o r  m a y  e v en  d is a p p e a r ...”

“ W h e r e  b lo o d  is s h e d  v io le n tly , th e r e  w ill be  
h a ii . . .T o g e th e r  w ith  th o s e  re s p o n s ib le , we 
m u s t p e r fo rm  r i tu a ls  to  a p p e a s e  P a c h a m ­
a m a .. .”
In te rp re ta tio n :  E x p la n a tio n  is  c o n c e rn e d  
a b o v e  all w ith  th e  q u e s tio n  w hy  h a ii fa lls  in  a 
sp ec ific  p la c e  a n d  s itu a tio n . In te rp r e ta t io n  is 
h o lis tic  r e la tin g  to  a n  in te g ra te d  w h o le  
in c lu d in g  n a tu re ,  h u m a n  b e in g s  a n d  socie ty ; 
e x p la n a tio n  b a se d  o n  th e  a s s u m p tio n  o f  a 
m e a n in g fu l in te llig ib le  m a n - n a tu r e  r e la tio n ­
sh ip

*‘h o w ’ a n d  ‘w h y ’ m a y  be sy n o n y m s to  n a tu ra l  s c ie n c e s  c o m m u n itie s

reflex ive  tre a tm e n t o f  th e ir  ow n h is to ry , id en tity , re lig io sity , cu ltu re  an d  th e  socio ­
eco n o m ic  and  eco log ical co n tex t in w h ich  th ey  evo lve  is p lay ing  a  m a jo r ro le  in  it 
(D e lg a d o , 2002; L o ay za , 1996; T ico n a , 2000; W ach te l, 1990). A m o n g  th ese  co m p o ­
n e n ts  o f  an  ‘A n d e a n  o n to lo g y ’ th e  p ea san ts  a re  g iv ing g re a t a tte n tio n  to  th e  re la ­
tio n sh ip  b e tw een  m ind , m an  and  m a tte r  e.g. ex p re ssed  as th e  in q u iry  o n  w h e th e r 
r itu a ls , m ora l b e h a v io u r  o r  o th e r  sym bolic  p rac tic e s  can  d irec tly  in fluence  n a tu ra l 
a n d  socia l p ro cesses  (R is t, 2002).

E th n o eco lo g y  o f  sc iences

T h e  e th n o ec o lo g ica l findings on  haii w ere  fed  b ack  to  th e  co m m u n itie s  as p a r t  o f th e  
in te rc u ltu ra l d ia lo g u e  they  m a in ta in  since m an y  y ea rs  w ith  th e  U n iv e rs ity  o f  C o ­
c h ab am b a . T h is p ro v id ed  a sp ace  to  ask  th e  q u es tio n  o n  th e  e th n o eco lo g y  o f th e  
sc ien tific  in te rp re ta tio n  o f haii. H aii is an  issue fo r n a tu ra l sc iences an d  is exp la in ing  
it  as a  c lim ato lo g ie  p h e n o m e n a  b ased  o n  causality  (M alb erg , 2002). It fo rm s p a rt o f 
an  o n to lo g y  o f ‘m o d e rn  sc iences’ w hich acco rd ing  to  G u tte n p la n  (1994: 76) re fe rs  to  
a w orld  [that] seem s to  consist o f  such  th ings as particles, a to m s a n d  m olecu les  
g o vern ed  b y  laws, an d  it is th is o rderly  an d  increasingly co m p lex  a rrangem en t o f  
energetic  m a tter  tha t g ives shape  to the w orld  we experience. O ne science  -  p h ysics  -  
stu d ies  the p h ys ic s  o f  energetic m a tter a t the m o s t basic level, a n d  it is fo r  this reason  
th a t the scien tific  w orldview  is o ften  called  ‘p h y s ic a lism ’. O ther sciences -  fro m  
ch em istry  to  b io lo g y  -  a ttem p t to  unravel the law s tha t govern  m o re  co m p lex  con ­
fig u ra tio n s  up to, an d  including, the organism s tha t have  p o p u la te d  th is p lanet. Such a 
v iew  assum es in d e p e n d e n c e  o f  ‘n a tu ra l law s’ from  h u m a n  b eh av io u r (d e ta ils  see 
T a b le  2). N a tu ra l p rocesses a re  co nce ived  o f  as non -in te llig ib le , m ean in g  th a t they  
a re  b a sed  on  causa lity  and  a re  th u s  in d e p e n d e n t from  any  h u m an , social o r  sp iritua l

'S ) Springer



480 E n v iro n  D e v  S u s ta in  (2006) 8 :467 -493

ca teg o ry  o f  ‘m ean in g fu ln ess’. C o n seq u en tly , b esides re fe rr in g  to  un p red ic tab ility , to  
th e  A n d e a n  com m un ities n a tu ra l science c a n  give no  fu r th e r  an sw er to  th e  qu estio n  
on  w hy ha ii m igh t have  fallen  in a p a r t ic u la r  p lace , tim e  an d  s itu a tio n . T o  n a tu ra l 
sc ience  com m u n itie s , how ever, th e  ‘w hy’ is ex p la in ed  by a logical series o f  ex p la ­
n a tio n s  from  physical, chem ical, an d  o th e r  d isc ip lines. In  th e  n a tu ra l sc iences view , 
p ro te c tio n  ag a in s t ha ii is u n d e rs to o d  as p ro te c tin g  h u m a n  beings from  the  ex te rn a l 
fo rces  o f n a tu re .

T ak in g  a lo o k  a t the on to log ica l fo u n d a tio n  o f  e th n o ec o lo g y  itse lf he lps to  fu r th e r 
c larify  th e  a re n a  configured by th e  e n c o u n te r  o f in d ig en o u s  an d  scientific fo rm s of 
k no w ledge . E th n o eco lo g y , w hich fo rm s p a r t  o f  cogn itive  an th ro p o lo g y , re p re se n ts  a 
‘d u a lis t o n to lo g y ’ acco rd ing  to  w hich  ... p e rso n s  can n e ither k n o w  n o r  act up o n  their 
e n v iro n m en t directly, b u t o n ly  indirectly  th ro u g h  the m e d iu m  o f  their cultural rep­
resentations. This supposition  rests up o n  a cogn itiv ist accoun t o f  percep tion  w hose  
roots lie deep in  the western dua list w orld  v iew  (Ingo ld . 1992:40).

T h e  ex am p le  o f  th e  e n co u n te r o f  n a tu ra l sc ience  w ith  th e  v ision  o f  A y m ara  
co m m u n itie s  rev ea led  fu n d am en ta l o n to lo g ica l s im ilarities an d  d ifferences. B o th  can 
ag ree  on  th e  ex is tence  o f  th re e  m ain  re a lm s  o f  life, w h ich  can  b e  ca lled  a  social, 
m a te r ia l a n d  sp iritua l sp h e re  o f  th e  w orld  (see  Fig. 1). T h e  m ain  d iffe ren ces a re  
b a sed  o n  th e  basic  assum ptions a b o u t th e  o n to lo g ica l q u a lity  of, and  the  re la tio n sh ip  
b e tw e e n  a m a te ria l, social and  sp iritu a l d o m a in  o f life. Such a p o in t o f  view  m akes 
c le a r  w hy it is so  difficult o r  im possib le  to  c o m e  to  a consensus in  co n c re te  issues i.e. 
in  reg a rd  to  th e  exp lo ita tio n  o r  co n se rv a tio n  o f  b iod iversity , the  use o f ren ew ab le  o r 
n o n -ren ew ab le  energ ies  o r  th e  ro le  o f  m a rk e ts  w ith in  th e  w id e r society : F inally  the 
basic  v a lu es  lead ing  to  p riv ilege a  c e rta in  s tan ce  in reg a rd  to  th e se  q u estio n s a re  
p o in tin g  to  th e  underly in g  o n to log ica l a ssu m p tio n s.

T h e  in d ig en o u s visions o f  th e  A y m ara  c lea rly  suggest a d irec t re la tio n  b e tw een  
th e  sp iritu a l d o m a in  o f life w ith  social a n d  n a tu ra l p rocesses. Social an d  m a te ria l life 
is p e rce iv ed  as a  k ind  o f  ‘m a te r ia lisa tio n ’ o f  sp iritu a l p h e n o m e n a — n o t necessarily  
b a se d  o n  cau sa lity — in th e  d o m ain s o f so c ia l and  m a te ria l sp h eres. T h is  v iew  is also 
ch a rac te ris tic  to  m any o th e r  in d ig en o u s c u ltu re s  in A frica , E as t A sia  an d  also in th e  
case o f  b io d y n am ic  fa rm ers  in  W este rn  c o u n tr ie s  (see fo r o th e r  s im ila r exam ples 
H a v e rk o r t ,  v a n ’t H o o ft, &  H iem s tra , 2003) an d  can  thus be  co n sid e red  as a m ore  
g en era l fe a tu re  o f ap p ro ach es  fo r re so u rc e  m an ag e m en t o rg an ised  on  cognitive 
fo u n d a tio n s  b ey o n d  m a te ria lis t o r  d u a lis t u n d e rs tan d in g s  o f life.

F ro m  th e  p o in t o f view  o f  sc iences th e  tw o m ost p ro m in e n t stan ces a re  th e  
m a te ria lis t an d  dualist one . O n  th e  o n e  h a n d  a  m a te ria lis t o n to lo g y  suggests th a t 
u ltim a te ly  p rocesses  be lo n g in g  to  th e  m a te r ia l sp h e re  o f  th e  w orld  d e te rm in e  all 
p h e n o m e n a  re la te d  to  th e  social an d  sp iritu a l d o m ain s o f  life. O n  th e  o th e r  hand  
dua lis t view s perce iv e  social a n d  cu ltu ra l m an ifes ta tio n s  as u n co n n ec ted  from  th e  
‘law s o f  n a tu r e ’. M ind  is co n sid e red  to  b e lo n g  to  a sub jec tive  sp h e re  o f hum an  
ex is ten ce  re jec tin g  th e  possib ility  o f  th e  h u m a n  consciousness to  know  w h e th e r th e re  
is o r  n o t any d irec t co n n ec tio n  b e tw e e n  m in d , body  and m a tte r . In  re g a rd  to  Fig. 1 
th is m ean s  to  p o se  the  q u es tio n  w h e th e r  socia l o r  m a te ria l life a re  p e rce iv ed  as 
closely  re la te d  to  th e  w id e r d o m a in  o f  sp iritu a l life  o r  w h e th e r th e  social and  sp iritua l 
sp h e re  a re  d e te rm in e d  by th e  ce n tra l d o m a in  o f  th e  m a te ria l sphere .

E th n o eco lo g y , a lth o u g h  b ased  o n  a  specific— dualis t— w orldv iew , allow s the 
d e sc rip tio n  o f th e  w orldv iew  o f  th e  A y m a ra  In d ian s  (o r o th e r  ind igenous groups) 
w hich is n e ith e r  m a te ria lis t n o r  dua list. H o w ev e r, e th n o eco lo g y  leav es ind igenous 
p eo p le  a lo n e  w hen  they  s ta r t to  ask  th em se lv es ab o u t th e  ‘re a lity ’ o f  th e ir  ow n

Springer



E n v iro n  D e v  S u s ta in  (2006) 8 :467-493

A n d e a n / i n d i g e n o u s  
W o r l d '  ic iv

S c i e n t i f i c  m a l e i U l l U  
W o r ld *  ie t*

R-’vi « 'h íj <v«v>rtî * ï ,r a » F * v ' 
titii í •«» . «> Pit

B aufscf 
»lfl.lv Mir s’

F ig . 1 E th n o sc ie n tif ic  c o m p a r is o n  o f  k e y  fe a tu re s  o f  a n  in d ig e n o u s  (h e re  A y m a ra )  a n d  scien tif ic  
(n a tu ra l  s c ie n c e  b a s e d )  m a te r ia lis t  ‘th e o ry  o f  o b je c ts ’ (o n to lo g y ). I t  sh o w s th a t  th e  m o s t im p o r ta n t  
d iffe re n c e  re la te s  to  th e  ‘o n to lo g ic a l q u a l i ty ’ o f  m in d  a n d  m a tte r :  W h ile  th e  m a te r ia lis t  p o s it io n  
s ta n d s  fo r  a  ‘m o n ism  o f  m a t te r ’, th e  in d ig e n o u s  p o s it io n  r a th e r  re p re s e n ts  a  ‘m o n ism  o f  m in d ’. A n  
in te rc u ltu ra l  d ia lo g u e  b e tw e e n  re p re s e n ta t iv e s  o f  th e  scien tif ic  a n d  in d ig e n o u s  co m m u n ity  m e a n s  
th e re fo re  to  en g ag e  in  a d ia lo g u e  b e tw e e n  d if f e r e n t ‘o n to lo g ic a l c o m m u n itie s ’. E x c h a n g in g  
k n o w le d g e  a n d  e x p e r ie n c e s  ro o te d  in  d if fe re n t o n to lo g ie s  a im in g  fo r  in te rs u b je c liv e ly  re v ise  an d  
fu r th e r  e x p lo re  p ra c tic a l  a n d  th e o re t ic a l  a sp e c ts  re la te d  to  th e  m in d - m a t te r  re la tio n s h ip  is th e re fo re  
a  c e n tra l  e le m e n t  o f  th e  d ia lo g u e  o f  o n to lo g ic a l c o m m u n itie s . T h is  m e a n s  th a t  a  d ia lo g u e  o n  an y  
a sp e c t r e la te d  to  th e  m a te r ia l  s p h e re  o f  life  (e .g . a g r ic u ltu re , e co lo g y ), so c ia l s p h e re  o f  life  (e .g . 
e c o n o m ic  re la tio n s , so c ia l o rg a n is a t io n )  o r  sp ir itu a l s p h e re  o f  life (e .g . c o n c e p t o f  life, re lig io s ity ) 
m u s t b e  c a r r ie d  o u t c o n s id e r in g  th e  c lo se  re la tio n s h ip — alw ay s m o re  o r  le ss  ex p lic it— b e tw e e n  th e  
p ra c tic a l, m o ra l ,  e p is te m o lo g ic a l a n d  o n to lo g ic a l d im e n s io n s  o f  k n o w le d g e

o n to lo g y  on  m ind , bo d y  an d  m a tte r : W hile  th e  m a te ria lis t an d  d u a lis t p o in ts  o f  view  
a re  basin g  th e ir  fo rm s o f  k n o w led g e  in  an  o n to log ica l answ er, th e  ind igenous p eo p le  
seem  to  suggest to  o rg an ise  th e  d ia lo g u e  b e tw een  th e  th re e  d iffe ren t ‘o n to log ica l 
co m m u n itie s’ invo lved , in  a  q u es tio n  a b o u t th e  re la tio n  b e tw een  m ind , bo d y  and  
m a tte r .

In  such  a v iew  it b eco m es ev id en t th a t a  d ia logue  b e tw een  d iffe ren t o n to log ica l 
co m m u n itie s  th a t  ta k e s  th e  p rem ises  o f  in te rcu ltu ra lity  seriously , shou ld  be  b a sed  on 
re -fo rm u la tin g  th e  m a te ria lis t a n d  d u a lis t o n to log ica l answ ers in  te rm s o f  possib le  
stan ces in  re g a rd  to  a com m on ly  sh a re d , n o t ye t defin itively  an sw ered  co m m o n  
q u estio n , w hich p u ts  in  th e  c e n tre  o f th e  d eb a te s  a  hy p o th es is  o f  a m in d -m a tte r
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in te rre la tio n sh ip . T h is  w o u ld  allow  for all th r e e  p a rtie s  to  critically  rev ise  ow n and 
o th e r  ex p e rien ce s , v iew s an d  ta k en -fo r-g ran ted -k n o w led g e  in th e  p e rsp ec tiv e  o f jo in t 
an d  so c ie ta l-b ased  p ro cess  o f search ing  a n  an sw er to  th e  hy p o th es is  o f  a m in d -  
m a tte r  re la tio n sh ip  an d  th e  consequences ris in g  from  th is fo r a co n cep t o f life and  
th e  im p lica tions th is w ou ld  have  fo r th e  k in d  o f  d e v e lo p m e n t to  be  envisaged.

T h is  m ean s  th a t th e  e n co u n te r o f  social and  n a tu ra l sc iences w ith  ind igenous 
kn o w led g e  con figu res a n  in te rfa ce  o f  th ree  d if fe re n t on to log ies .

E thnosciences case-studies bridging the gap b etw een  natural resources 
and their hum an m anagem ent for the future

In  th is S pecia l Issue  o f  E n vironm en t, D e v e lo p m e n t a n d  Susta inab ility  B yg, V orm isto , 
an d  B alslev  (2006) tra c e  b ack  how  eco lo g ica l an d  m a te ria l ch a rac te ris tic s  a re  
in fluencing  local defin itions o f ‘u se ’ o f pa lm  sp ec ie s  in in d ig en o u s and  m ix ed  g roups 
o f m ig ran ts  in  S o u th -E a s te rn  E cu ad o r. T h e ir  study  show s th a t a lth o u g h  th e  use of 
pa lm s w as s tro n g ly  c o rre la te d  to  ab u n d an ce , local p e rcep tio n s  o f  p a lm  availab ility  
d id  n o t c o rre sp o n d  to  p a lm  ab u n d an ce  as m e a s u re d  th ro u g h  sc ience , n o r did p e o ­
p le ’s u se  o f  pa lm s seem  to  b e  re la te d  to  th e ir  n o tio n s  o f  th e  ab u n d an ce  o f  d ifferen t 
species. T h is  puzzling  find ing  p o in ts  to  cu ltu ra lly  sh ap ed  d iffe ren ces in reg a rd  to  
sp ace  and  scales u sed  fo r  assessing w h e th e r  a re so u rce  is ra re  o r  ab u n d an t. T h is 
p o in ts  to  th e  im p o rta n c e  o f  co n sidering  o n to lo g ica l d im ensions— ex p ressed  in local 
p e rc e p tio n s  o f  sp ace  an d  scales— b efo re  en g ag in g  in  co n se rv a tio n  o r  dev e lo p m en t 
p ro jec ts. O n ly  th ro u g h  th is  in te r-o n to lo g ica l d ia logue m ay  u n n ecessa ry  m isu n d e r­
s tand ings a n d  conflicts b a sed  o n  d iffe ren t v iew s and  p e rc e p tio n s  o f  en v iro n m en ta l 
re so u rce s  b e  avo ided .

P rice  an d  B jö ren sen  G u ru n g  (2006) p re s e n t an  in te re s tin g  co m p ariso n  o f  e th n o - 
en to m o lo g ica l k n o w led g e  as em erg in g  w ith in  a  ‘m o d e rn ise d ’ g reen  rev o lu tio n  based  
rice -fa rm in g  system s in  th e  P h ilipp ines and  m o re  su bsis tence  o rie n te d  ‘tra d it io n a l’ 
rice  fa rm in g  in  N ep a l. T h e  w ork  unfo lds a p an o ram a  o f  d iffe ren t fo rm s o f local 
k now ledge  on  insects on  th e  p a rt o f  fa rm e rs  and  scientists . W h ile  in  b o th  cases 
fa rm ers  show ed  to  h av e  d ifficulties in iden tify ing  th e  m e tam o rp h o sis  o f  insects, th e ir  
u n d e rs tan d in g  co in c id ed  w ith  an  inversion  o f  th e  L in n aean  system  o f  in sect classi­
fication . In s te a d  o f  p riv ileg ing  m orpho logy  a s  th e  m ain  tax o n o m ic  c rite r io n , farm ers 
from  N ep a l an d  th e  P h ilip p in es  give p rio rity  to  a tax o n o m y  w hich d escrib ed  the 
im pac ts o n  c ro p s  and  eco log ica l in te rre la tio n s  (h ab ita ts /fo o d  so u rces). In  th e  con tex t 
o f  th e  fa rm e r fie ld  sch o o ls  th ese  on to log ica l d iffe ren ces  can  b e  b ro u g h t in to  a fru itfu l 
d ia logue , w h ere  sc ience  ra th e r  th an  b e in g  th e  p ro v id e r o f  tru th , co n tr ib u te s  to  a 
p rocess o f  m u tu a l le a rn in g  in  sea rch  fo r m o re  su s ta inab le  u se  o f  n a tu ra l resources.

T h e  w ork  o f  C ocks, B an g ay , W iersum , a n d  D old  (2006) c o n c e n tra te s  on  th e  ro le 
o f  w oody  re so u rce s  fo r h o u seh o ld  cu ltu ra l a r te fac ts  in n o n -tra d it io n a l co m m un ities  
o f  S o u th  A frica . It a rg u es  th a t th e  em p h asis  on  th e  im m ed ia te  u tili ta r ian  values o f 
w ild re so u rce s  fo r ru ra l live lihoods ten d s  to  o v e rlo o k  the ir cu ltu ra l va lues. T h e  w ork 
show s th a t c u ltu re  an d  gender-specific  cu ltu ra l a rte fac ts o f  a n m X h o sa  p eo p le  in 
S ou th  A frica  a re  p e rs is tin g  in rap id ly  m o d ern iz in g  p e ri-u rb an  com m un ities . T his 
p o in ts  to  th e  need  to  critica lly  rev ise  co n v en tio n a l th e o r ie s  o f  m o d ern isa tio n . 
V alu ing  b io d iversity  m u s t th e re fo re  go b ey o n d  th e  ev a lu a tio n  o f w ild p la n t’s m a rk e t 
p rices by  tak in g  acco u n t o f  th e  affec tive  n eed s  o f the  users such  as be long ingness  and  
iden tity . T h is  m ean s  th a t th e  p ers is tence  an d  rev ita lisa tion  o f  ‘tr a d it io n a l’ p rac tices
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ra th e r  th a n  be in g  “ stag n a tio n  in  the  tra d itio n a l p a s t” , is p a rt o f a b ro a d e r  s tra teg y  
a im ing  a t th e  co n se rv a tio n  o f b io cu ltu ra l d iversity  in  a dynam ic  sense.

T h e  p a p e r  o f G e rm a n , A lem u , K id an e , a n d  S h em d o e  (2006) p re se n ts  an  overv iew  
o f  u n a n tic ip a te d  sp in-offs from  th e  in tro d u c tio n  o f  tre e s  in to  ex is ting  sm allh o ld er 
fa rm ing  system s in m o u n ta in o u s  reg ions o f  E th io p ia  and  T an zan ia . A  p a rtic ip a to ry  
lan d scap e  assessm en t iden tifies th e  d ry ing  o f  w a te r  re so u rces an d  d e c rea sed  crop  
yields as neg a tiv e  im pacts o f  e x p e rt-d riv en  and  ind igenous ag ro fo res try  p ractices. 
T h e  resu ltin g  d ia logue  b e tw een  an  eco log ica l an d  in d ig en o u s o n to lo g y  o f tre e s  and  
th e ir  specific uses gave p lace  to  an  in n o v a tiv e  m eth o d o lo g y  fo r iden tify ing  n iche  
in co m p a tib ilitie s  in  ag ro fo restry  w hich tak es  in to  acco u n t th e  c ritica l im p o rtan ce  o f 
loca l kn o w led g e  in  fo rm ing  so lu tions th a t a re  a p p ro p r ia te  to  c o n tem p o ra ry  rea lities.

T h e  c o n tr ib u tio n  o f W ezel an d  L y k k e  (2006) d e m o n s tra te s  th e  ‘liv ing q u a lity ’ of 
local kn o w led g e  on  w oody  v eg e ta tio n  in  B u rk in a  F aso , N iger, an d  S enegal. In s tead  
o f  b e in g  p assed  in an  un reflec ted  m a n n e r  from  o n e  g e n e ra tio n  to  a n o th e r , local 
k n o w led g e  is co n stan tly  co-evolv ing  w ith  ch ang ing  n a tu ra l an d  soc io -econom ic  
con d itio n s . T h e  co n sid e ra tio n  o f  local kn o w led g e  on  w oody  v eg e ta tio n  from  m o re  
th a n  ju s t a  few  villages, allow ed  th e  co n stru c tiv e  re -ad d re ss in g  o f  th e  d o u b ts  
re g a rd in g  th e  re liab ility  o f  local p e rcep tio n s , so m etim es asso c ia ted  w ith  th e  in te ­
g ra tio n  o f  scientific an d  local know ledge  in  th e  su s ta in ab le  use o f  n a tu ra l resources. 
T h is  p e rm its  th e  g e n e ra tio n  o f crucia l in fo rm a tio n  fo r in sigh tfu l p rio ritie s  fo r assisted  
re g e n e ra tio n , re fo re s ta tio n  and  co n se rv a tio n  s tra teg ie s  in S ah e lian  W est A frica . In  
th is view  b u ild ing  d e v e lo p m en t s tra teg ie s  o n  ind igenous know ledge  re p re se n ts  an  
in cen tiv e  fo r local p e o p le  fo r m a in ta in in g  th is k now ledge  alive. A d d itio n a lly  th is 
p ro v id e s  an  im p o rta n t source  fo r th e  en h a n c e m e n t o f  m u tu a l le a rn in g  b e tw een  
re p re se n ta tiv e s  o f scientific an d  local fo rm s o f  know ledge.

E d w ard s  and  H e in rich  (2006) focus o n  red ress in g  cu ltu ra l e ro s io n  and  eco log ical 
d ec lin e  in  a fa r N o rth  Q u een slan d  A b o rig in a l com m un ity . A  novel answ er to  invert 
th e  loss o f trad itio n a l e n v iro n m en ta l k now ledge , usually  tra n sm itte d  o ra lly , is 
ana ly sed . In s tead  o f  a  co n v en tiona l e th n o ec o lo g ica l study , th e  re sea rch e rs  o r ie n ta te d  
th e ir  w o rk  to w ard s  th e  qu estio n  o f h ow  th e  com plex ity  o f  b io log ica l know ledge  from  
w ith in  th e  scientific an d  th e  ab o rig ina l o n to lo g ie s  can  be  re p re se n te d  an d  in teg ra ted  
in such  a  w ay th a t it can  be  o f use to  sc ien tis ts  a n d  local p eo p le . A s  a  co n seq u en ce , 
le a rn in g  an d  tw o-w ay exchange o f  kn o w led g e  a re  b ecom ing  cen tra l p a rts  o f  in te r­
d isc ip lin ary  ac tio n  re sea rch  in itia tives. T h e  re su ltin g  p ro cess  o f co -p ro d u c tio n  o f 
k n o w led g e  rep laces th e  search  fo r h eg em o n y  o f  one  kn o w led g e  sy s tem  o v e r th e  
o th e r  fo r  th e  b en e fit o f  a  re la tio n sh ip  th a t seek s  to  em p h asis  co m p lem en ta ritie s . 
F u r th e r  m o re , the  p a rtic ip a to ry  co n stru c tio n  o f a co m p u te r-b a sed  d a ta b a se  on th e  
a b o rig in a l eco log ical k now ledge  a llow ed  a g u a ra n te e  o f  th e  in te lle c tu a l p ro p e r ty  
rig h ts  o f  th e  co m m u n itie s  involved.

T h e  p a p e r  o f  Jay a tissa , H e ttia ra c h c h i, an d  D a h d o u h -G u e b a s  (2006) analyses th e  
im p o rta n c e  o f  e th n o b o tan ica l kn o w led g e  in  th e  search  o f a lte rn a tiv e  uses o f  th e  
M an g ro v e  app le , w hich h ad  e x p an d ed  d u e  to  th e  nega tive  im p ac ts  o f  new  irrig a tio n  
system s in  an im p o rta n t cen tre  o f lag o o n  fisheries. B ased  on e th n o b o ta n ic a l stud ies 
th e  re se a rc h e rs  en g ag ed  in  th e  d e v e lo p m e n t o f ice  c ream  an d  fru it d rin k s b ased  on 
im p ro v e d  tran sfo rm a tio n s  o f  th e  p u lp  o f  M an g ro v e  ap p le  fru its . T h e  co llab o ra tiv e  
a p p ro a c h  b e tw een  local p eo p le  and  re se a rc h e rs  increased  th e  eco n o m ic  in te res ts  in  
m a in ta in in g  and  p ro tec tin g  m an g ro v e  ecosystem s. T h is  co n tr ib u te s  to  m ak ing  
su s ta in ab le  m an ag e m en t o f th e se  ecosystem s m o re  pro fitab le .
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In  m any  cases the  link  b e tw e e n  sc ien tis ts  an d  local in h a b ita n ts  is w eak  and  policy 
dec is io n -m ak ers  a re  b iased  to  w hat field  ra n g e rs  o r sc ien tis ts  claim . T h is has lead  to  
soc io -econom ic  and  e th ica l p ro b lem s. T h e re  a re  o th e r  exam p les  from  m angrove  
a re a s  th a t illu s tra te  this. O n e  case-stu d y  il lu s tra te d  th e  co n seq u en ces o f im posing  
a b an  on  m angrove  cu ttin g  w ith o u t p ro v id in g  a lte rn a tiv e s  to  th e  local peop le . 
D a h d o u h -G u e b a s  e t al. (2000) illu s tra ted  h o w  th e  s tr ic te r  po licy  in K enya  a im ed  a t 
fo res t reg en e ra tio n  d rove  th e  local in h a b ita n ts  in to  h a rd sh ip  (Fig. 2 ). W hen  such 
bans a re  p u t in to  p lace  a lte rn a tiv e s  to  m an g ro v e  cu ttin g  shou ld  be  in v es tig a ted  by 
th e  go v ern m en t, b u t very  o fte n  po licy  is re s tr ic te d  to  w hat is no t a llow ed . In  the 
absence  o f  a lte rn a tiv es  p ro v id ed  by th e  g o v e rn m e n t, O m o d e i Z o rin i, C on tin i, 
J id d aw i, O ch iew o , S hunu la , an d  C ann icci (2004) in v es tig a ted  in th e  sam e a re a  how  
d es irab le  a  series o f a lte rn a tiv e s  (e.g. p ro d u c tiv e  c o co n u t, v eg e tab le  crops , dairy  
cow s, etc ...) w ould  be  in  te rm s  o f  re lev an t so c io -eco n o m ic  an d  eco log ie  c rite r ia  (e.g. 
sp eed  an d  variab ility  o f  incom e an d  y ie ld , w o rk  e ffo rt, e n v iro n m en ta l im pac t) . T h e ir 
m u lti-c rite ria  analyses rev ea led  p lau s ib le  a lte rn a tiv e s  to  m an g ro v e  cu tting . T h e  es­
sen ce  o f  th is K enyan  case is th a t w ith o u t tak in g  in to  acco u n t local p e o p le ’s 
d ep en d en cy  o n  a n a tu ra l re so u rce  th a t has b e c o m e  th re a te n e d , m an ag e m en t o f the  
re so u rce  (w ith  as so le  o b jec tiv e  th e  co n se rv a tio n  o f  th e  n a tu ra l re so u rce  and
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D e c l i n i n g  d e s i r e d

TREE SIZES
C i l  ANGES IN THE FOREST

A d j u s t m e n t s  a n d

COMPROMISES TO 
CUSTOMS AND TRADITIONS

I n c r e a s i n g  p r ic e s

LEADING TO 
ECONOMIC IIARDSHIPS

B u r e a u c r a t i c

DIFFICULTIES 
IN OBTAINING PERMITS

In c r e a s i n g  c o n t r o l s

AND SECURITY

I l l e g a l  h a r v e s t i n g

F ig. 2 C o n se q u e n ce s  o f  a  b a n  o n  m a n g ro v e  c u tt in g  th a t  w as p u t in to  p lace  to  p re s e rv e  th e  m a n g ro \e  
in  K e n y a  ( a d o p te d  from  D a h d o u h -G u e b a s  e t a l., 2000 ). N o te  th e  co n flic ts  b e tw e e n  m a n a g e m e n t an d  
su b s is te n ce  u sers  w hen  in su ffic ien t a t te n t io n  is g iven  to  th e  c o n se q u e n c e s  o f  th e  m a n a g em e n t 
to w a rd s  th e  su b s is te n ce  u se rs  (se e  te x t)
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av o id an ce  o f  fu r th e r  d e g ra d a tio n ) w ill fail. In  so m e cases th e  th re a t re su lts  fro m  th e  
ac tions o f  co m m erc ia l u sers, w ho  a re  affec ting  th e  re so u rc e  and  th e  su b s is ten ce  users 
(D a h d o u h -G u e b a s  e t al., 2000). B u t in  o th e r  cases th e  p ro b lem  m ay  evo lve  in to  a 
tru ly  e th ica l crisis in w hich , fo r in s tan ce , p o p u la tio n  g ro w th  o f  th e  subsistence  
co m m u n ity  itse lf th re a te n s  th e  n a tu ra l resou rce . In  th is e x trem e  s itu a tio n  th e  so lu ­
tio n  c a n n o t d o  w ith o u t a  th o ro u g h  e thnoscien tific  ap p ro ach .

In  an  In d ia n  case-stu d y  m an g ro v e  brow sing  by fe ra l w a te r  b u ffa lo es  w as d eem e d  
d an g ero u s  fo r  th e  re g e n e ra tio n  o r  p ro d u c tiv ity  o f m an g ro v es  in  th e  E a s t-G o d a v a r i 
D e lta  b y  th e  F o re s t D e p a r tm e n t (In d ia ). T h e  F o re s t D e p a r tm e n t o ffe red  local 
h e rd sm en  h y b rid  cow s th a t  n e e d e d  n o t g raze  in  th e  m an g ro v es (D ah d o u h -G u e b a s , 
V ran ck en , R av ish a n k a r , &  K o ed am , 2004). H o w ev e r, c lo se r analysis o f  th e  conflict 
and  o f  th e  a lte rn a tiv e  p ro v id ed  rev ea led , first, th a t sc ien tists  co u ld  n o t e x p e rim e n ­
tally  con firm  th a t m an g ro v e  b row sing  by fe ra l w a te r  bu ffa loes p o sed  a  th re a t, and  
second ly , th a t  th e  h y b rid  cow s h ad  m an y  sh o rtco m in g s co m p ared  w ith  fe ra l w a te r  
bu ffa lo es  (m o re  ex p en siv e , m o re  ca re , low er y ields, less res is tance  to  d isease) (see 
Fig. 3).

T h e  ab o v e  m an g ro v e  case-stu d ies  illu s tra te  h o w  e th nosc ien tific  (in te rsc ien tific  
in te rd isc ip lin a ry ) a p p ro a c h e s  o b ta in e d  rigo ro u s find ings a n d  re su lte d  in  m o re  
accep tab le  an d  su s ta in ab le  o u tco m es th a n  th o se  fro m  im posed  law - an d  en fo rcem en t- 
b ased  reg u la tio n s .

K ü fe r, G ru b e , an d  H e in rich  (2006) p re sen ts  an  e th n o b o ta n ic a l s tu d y  o f  cacao  
('T h eo b ro m a  cacao  L .) in  E a s te rn  G u a tem a la . T h e  cen tra l ro le  o f  cacao  in  th e  
c e le b ra tio n  o f  th e  C h ’o r t i’ M ay an  ra in  ce rem o n ie s  is h igh ligh ted . T h e  cu ltu ra l 
significance o f  cacao  is on ly  p a rtly  sh a re d  by th e  n o n -in d ig en o u s  L ad in o s  o f  th e  a rea , 
w ho  u se  cacao  fo r  cu lin a ry  p u rp o se s  o n  ce rem o n ia l occasions an d  C a th o lic  ho lidays 
such  as C h ris tm as, b u t d o  n o t m a k e  r i tu a l food  o fferings. T h e  ag ra r ia n  r itu a ls  a re  
re p re se n tin g  a cu ltu ra l-sy m b o lic  g rav ita tio n  field  in  w hich  th e  on to lo g ica l an d  
ep is tem o lo g ica l fo u n d a tio n s  o f  th e  M ayan  cosm ovision  a re  co n stan tly  c re a te d  an d  
re c re a te d . T h is  a llow s loca l fo rm s o f  e n v iro n m en ta l kn o w led g e  to  b e  k e p t alive, 
w hich can  be  show ed  to  p lay  an  im p o rta n t ro le  in  k e ep in g  s la sh -an d -b u rn  m aize  
a g ricu ltu re  w ith in  th e  lim its o f  eco log ica l su s ta inab ility . W e  ag ree  w ith  th e  a u th o rs ’ 
conc lu s ion  th a t  th e  links o f  eco log ica l know ledge w ith  re lig ious o r  sp iritu a l p rac tices  
d ese rv e  m o re  reco g n itio n  an d  sh o u ld  b e  in te g ra te d  in to  local p ro g ram s fo r env i­
ro n m e n ta l co n se rv a tio n . W e w ou ld  like to  ad d  on ly  th a t th is  co u ld  b e  ach ieved  
th ro u g h  th e  e s ta b lish m e n t o f tim e-sp aces in  w hich sc ien tists  an d  local ac to rs  co u ld  
en gage  in  m u tu a l le a rn in g  p rocesses  on  th e  ro le  o f  re lig iosity  o r  sp iritu a lity  in  th e  
shap in g  o f  k n o w led g e  am o n g  re se a rc h e rs , as w ell as M aya  an d  L ad in o  peop le .

T h e  w o rk  o f  P fe iffe r , D u n , M u law aran , and  R ice  (2006) ad d resses  th e  fo u n d a tio n s  
o f b io cu ltu ra l d iv e rsity  re g a rd in g  u p lan d  rice  lan d race s  in  e a s te rn  In d o n es ia . C o n ­
se rv a tio n  an d  in n o v a tio n  o f  tra d it io n a l rice  lan d races a re  closely  re la te d  to  in d ig e ­
nous rice  b a sed  custom s. T h e  cho ices o f  c e rta in  rice  varie tie s  an d  th e  co rre sp o n d in g  
p rac tices  to  p ro d u ce  and  conserve  th em  a re  exp ressions o f  a living cu ltu re . T h e  close 
link  b e tw e e n  g en e tic  a n d  cu ltu ra l d iversity  calls fo r a  co llab o ra tiv e  a p p ro a c h  to  
sh a red  kn o w led g e  p ro d u c tio n  b e tw e e n  sc ien tists  and  fa rm ers . A  lo n g -te rm  co n se r­
v a tio n  s tra te g y  o f  b io log ical d iv e rsity  is th e re fo re  d e p e n d e n t n o t on ly  on  a com ­
p reh en s iv e  u n d e rs ta n d in g  o f th e  cu ltu ra l p rac tices  re la te d  to  local c rops , b u t on  
en h an c in g  th e  cap ac itie s  o f  fa rm e rs  to  m a in ta in  and  rev iv e  th e ir  cu ltu ra l h e ritag e  
th ro u g h  p rocesses  o f  cu ltu ra l rev ita lisa tio n  and  in nova tion . T h e  w o rk  p rov ides 
in sigh ts o n  the  p o te n tia l b en e fits  an d  lim ita tio n s o f a new  m o d e  o f co llab o ra tiv e
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P o l i c y ,  m a n a g e m e n t  a n d  c o n s e r v  v t io n

W IT H  R E S P E C T  T O  T H E  M A N G R O V E ,
A N I) T H E IR  S O C IO -E C O N O M IC  C O N SEQ U EN CES
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F ig. 3 S c h e m a tic  i l lu s tra tin g  th e  w id e r  lega l a n d  s o c ie ta l  fra m e w o rk  in  w hich  th e  p o te n tia l  im p ac t o f 
fe ra l w a te r  b u ffa lo e s  o n  th e  E a s t-G o d a v a r i  m a n g ro v e s  ( In d ia )  w e re  in v e s tig a te d  (b a s e d  on  
D a h d o u h -G u e b a s  e t  a l., 2 0 0 4 ). T h e  p o ssib le  fo re s try  an d  m a n a g e m e n t p o lic ie s  a n d  th e  c o n se q u e n ce s  
f o r  loca l h e rd s m e n  a re  in c lu d e d . A rro w s  r e p r e s e n t  c o n se q u e n c e s , u n less  in d ic a ted  o th e rw ise  
(iu n d erlin ed  ita lic ). T h e  m a jo r  re s e a rc h  focus an d  o u tc o m e s  a re  in th e  d a s h e d  re c ta n g le s . E le m e n ts  in 
b o ld  a re  p r im a ry  o r  s e c o n d a ry  fac ts  re su ltin g  fro m  scie n tif ic  in v e stig a tio n , w h e re a s  e le m e n ts  in ita lic  
a re  a lle g ed  b a s e d  o n  s ta te m e n ts  m a d e  by  loca l h e rd s m e n  d u rin g  in te rv iew 's  an d  o n  in te rn a tio n a l 
l i te ra tu re .  N o te  th a t  th e  c la im s  m a d e  b y  th e  F o r e s try  D e p a r tm e n t  c o u ld  n o t b e  c o n firm ed  by  
scien tific  re s e a rc h , a n d  th a t  th e  a lte rn a tiv e s  p ro v id e d  by  th e  m a n a g e m e n t w e re  n o t  sa tis fa c to ry  in  th e  
e y es  o f th e  s u b s is te n c e  h e rd s m e n

co -p ro d u c tio n  o f  kn o w led g e  b e tw een  in d ig en o u s p e o p le  and  academ ics; and 
d e m o n s tra te s  h o w  e th n o g ra p h ic  and  ag ro n o m ic  research  can  in itia te  a  m ean ing fu l 
d ia logue  to  fu r th e r  refine  scientific  and  in d ig en o u s onto log ies.
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F inally , th e  artic le  o f V e rm o n d e n  (2006) p re se n ts  th e  m ain  fe a tu re s  o f  th e  
tran sfo rm a tio n s  o f  th e  fishing ac tiv ities  in  a v illage o f  S o u th eas t Sulaw esi p rov ince  o f 
In d o n es ia  th ro u g h o u t th e  last 75 years . T h e  g rad u a l sh ift from  a fo rm erly  subsis tence  
o rie n te d  u se  o f m a rin e  re so u rces to  a h eav ily  com m o d itised  ex p lo ita tio n  show s m an y  
signs o f  a ‘trag ed y  o f  th e  co m m o n s’. B u t in te restin g ly , th e  trag ed y  is n o t fully co n ­
sum ing  d u e  to  th e  in te rfe ren ce  o f  th e  tra d it io n a l in s titu tio n  k now n  as sara. T h e  h igh  
leg itim acy  o f  co m m un ity  o rg an isa tio n s a llow ed  to  g ive a m o re  sign ifican t answ er to  
b e  g iven to  th e  neg a tiv e  im pacts o f co m m erc ia lised  b la s t fish ing th an  th e  b a n  im ­
p o sed  b y  th e  g o v ern m en t. B y b rin g in g  b ack  th e  an cesto rs  in to  th e  a re n a  o f  social 
n eg o tia tio n , th e  econom istic  o n to lo g y  o f  n a tu ra l re so u rces an d  d e v e lo p m en t is 
ch a llen g ed  th ro u g h  th e  m ob ilisa tion  o f  cu ltu ra l cap ita l.

D ia logu e  b etw een  ‘ontological com m unities’ in v iew  o f  sustainable developm ent

T h e  ab o v e  sec tio n s a re  giving go o d  ev idence  fo r  s ta tin g  th a t th e  vagueness, 
a rb itra rin e ss  an d  in ten tio n a l o r u n in te n tio n a l m is in te rp re ta tio n s  o f su s ta inab le  
d e v e lo p m e n t c o u ld  be  o vercom e by  defin ing  a co rresp o n d in g  on to logy . T h is shou ld  
go b ey o n d  th e  h ighly  a b s trac t call fo r co n sid e rin g  ‘th e  n eed s  o f  p re se n t and  fu tu re  
g e n e ra tio n s ’ by  co n cep tu a lly  d if fe re n tia tin g  w hat it  m ean s  w ith  reg a rd  to  specific 
n o tio n s  on  h u m an s, society , socia l in te ra c tio n , n a tu re , sp ace  an d  tim e. In  o rd e r  to  
m a k e  m o re  exp licit w hat th is m e a n s  it  is u se fu l to  co n sid e r th e  fo llow ing  fo u r  basic  
fe a tu re s  w hich a re  re la te d  to  w h a t P o li ca lled  an  ‘o n to lo g y  fo r know ledge  o rg an i­
sa tio n ’ (1996): F irs t, A n  on to lo g y  is n o t a catalogue o f  the w orld, a taxonom y... an  
o n to lo g y  is the genera l fra m e w o rk  (=s truc ture) w ith in  w h ich  catalogues, taxonom ies, 
term ino log ies m a y  be g iven  su itab le  o rga n iza tio n  (ib id .:313). S econd ly , A n  on to logy  
is n o t reducib le  to  p u re  cognitive  ana lysis (in  p h ilo so p h ica l term s, it is n o t an  epis- 
tem o lo g y  or a theory o f  know ledge). (ib id .;313). T h ird ly , There is n o th in g  to p reven t  
the ex istence o f  severa l ontologies, in  the p lura l. In  this case too, on to log ica l stu d y  is 
use fu l because, a t the very  least, it renders the top categories exp lic it an d  therefore  
enables verification  o f  w hether there are reasonable transla tion  strategies a n d  o f  w hich  
ca tegoriza tion  can serve best to  ach ieve certa in  ob jectives  (ib id .:314). F inally , R eality  
is o rg a n ized  in to  d iverse levels a n d  there are h igh ly  soph istica ted  in terdependencies  
a m o n g  these levels an d  w ith in  them . (ib id .:314)

U n d e rs ta n d in g  an  o n to logy  as a g en e ra l fram ew o rk  w ith in  w hich th e  basic  item s 
o f su s ta in ab le  d ev e lo p m en t m ay b e  g iv en  su itab le  o rg an isa tio n  and  tak in g  acco u n t o f 
th e  ex is ten ce  o f  a c to r  specific o n to lo g ie s  w h ich  could  b e  re p re se n tin g  d iverse , b u t 
in te r re la te d  levels o f rea lity  se ts  th e  s tag e  as a d ia logue  b e tw e e n  ‘o n to log ica l co m ­
m u n itie s ’. M een ag h an  and  G ib b o n s  (2000) describe on to lo g ica l co m m un ities  as 
g ro u p s  o f  p eo p le  w ho h av e  a co m m o n  h e ritag e , such  as re lig ion , lan g u ag e , e thn ic ity , 
o r  c u ltu re  an d  affirm  th e ir  ow n s tro n g  id e n tity  w ith in  th e  co n tex t o f  la rger, m o re  
com plex  m o d e rn  com m unities .

R e g a rd in g  th e  co nd itions a n d  fe a tu re s  o f  an  on to logy  o f  su s ta in ab le  d ev e lo p m en t 
th e  find ings p re se n te d  in  th is p a p e r  a llow  to  id en tify  th e  fo llow ing, in d eed  
p re lim in a ry , item s. A  first fu n d a m e n ta l fe a tu re  is the  soc ie ta l an d  p ro cess-re la ted  
c h a ra c te r  o f  an o n to logy  o f su s ta in ab le  d ev e lo p m en t. T h e  d efin ition  o f th e  key  
co n cep ts  o f  an  o n to logy  fo r su s ta in ab le  d e v e lo p m e n t c a n n o t b e  le ft to  one  o r  severa l 
sc ien tific  d isc ip lines a lone . T h e  g en e ra lly  w ell d ev e lo p ed  th eo rie s  o f  o b jec ts  o f th e  
d if fe re n t scientific  d iscip lines c o n s titu te  a necessary , b u t in su ffic ien t co n d itio n  fo r th e
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d e v e lo p m en t o f an  o n to logy  o f  su s ta in ab le  d ev e lo p m en t. U n d e rs tan d in g  th e  co n ­
s tru c tio n  o f a th eo ry  o f  o b jec ts  fo r su s ta in a b le  d e v e lo p m e n t as p a rt o f  a  d ia logue 
b e tw een  d iffe ren t o n to log ica l co m m u n itie s  m e a n s  to  in te g ra te  trad itio n a l 
( “ non-sc ien tific” ) ac to rs in to  th e  c o rre sp o n d in g  process. A s th e  ex am in a tio n  o f the 
in te rac tio n  b e tw een  U n iv ers ity  and  A y m a ra  co m m u n itie s  has  d e m o n s tra te d , e th ­
nosciences re p re se n t especia lly  a p p ro p r ia te  m ean s  fo r such a p u rp o se  yet they  allow  
o n to log ica l co m m o n a litie s  and  d iffe ren ces  b e tw een  th e  d iffe ren t co m m un ities  
invo lved  to  b e  revea led .

A s th e  exam ple  o f th e  d iffe ren t p a tte rn s  o f  in te rp re ta tio n  o f ha ii c lea rly  show s the 
defin ition  o f  an  a d e q u a te  re la tio n  b e tw een  ind igenous an d  scientific  know ledge 
can n o t be  lim ited  only  to  an  m fercu ltu ra l d im en sio n : W ith o u t an  w rracu ltu ra l e ffo rt 
o f  th e  p a rtie s  invo lved  a im ing  a t com ing  to  h ig h e r levels o f  reflexiv ity  lead ing  to  
m o re  clarity  a b o u t th e  o n to lo g ica l fo u n d a tio n s  o f  th e ir  ow n fo rm s o f know ledge, a 
d ia logue  in  eq u a l co nd itions w ou ld  be  d ifficu lt to  ach ieve . T h ro u g h  th is th e  o n to ­
logical co m m un ities  allow  th em se lv es to  m a k e  m o re  explic it th e  lines o f in te rd e ­
pen d en c ies , w hich a re  d raw in g  th e  d if fe re n t types o f  k now ledge  re la te d  to  the 
p a tte rn s  o f  ac tio n  (p rac tic e ) to g e th e r, o f  o rie n ta tio n  (no rm s an d  va lu es) and  o f 
in te rp re ta tio n  (w orldv iew s). A s  a c o n seq u en ce , th e  in te rcu ltu ra l d ia lo g u e  is m ore  
likely  to  b eco m e p ro d u c tiv e , b ecau se  it e m b race s  th e  th ree  fu n d am en ta l types of 
know ledge th a t a re  ch a rac te ris tic  fo r th e  d if fe re n t on to log ica l co m m u n itie s , avo id ing  
th ro u g h  th is th e  b iases re su ltin g  from  frag m en ted  and  p a rtia lly  un reflec ting  
com m un ication .

E th n o sc ien ces  can  p lay  a  tr ip le  ro le  in th e  es tab lish m en t o f a d ia logue  b e tw een  
d iffe ren t ‘on to log ica l c o m m u n itie s ’ o r ie n te d  in  su s ta in ab le  d ev e lo p m en t. F irst, they 
h e lp  to  c rea te  aw aren ess  w ith in  th e  sc ien tific  co m m un ity  o f th e  im p o rtan ce  o f th e  
o n to log ica l aspects, p e rm ittin g  to  v isualise  how  th ey  a re  re la te d  to  th e  actor-specific 
p a tte rn s  o f  in te rp re ta tio n , o r ie n ta tio n  an d  ac tion  o f  scientific  as w ell as ind igenous 
s tak eh o ld e rs . S econd ly , th ro u g h  th is, e th n o sc ien ces  c o n tr ib u te  to  th e  p re p a ra tio n  of 
th e  g round  to  show  to  w h a t e x te n t th e  su p p o sed ly  m ore  ‘c o n c re te ’ issues re la ted  to  
ag ricu ltu re , liv es to ck -k eep in g  o r  fo restry , fo r in stance , a re  in te rd e p e n d e n t o n  th e  
u nderly in g  on to lo g ica l fo u n d a tio n s . T h is m e a n s  th a t e th n o sc ien ces can  th ird ly , serve 
as a s tep p in g sto n e  to  en gage  in b ro a d e r  so c ie ta l p rocesses co n ce rn in g  th e  defin ition  
o f an  o n to logy  o f  su s ta in ab le  d e v e lo p m e n t w hich is accep tab le  fo r a t leas t the 
m a jo rity  o f  th e  ac to rs  co n ce rn ed  allow ing  fo r b e tte r  gu idance  o f  th e  p rocesses o f 
policy m ak in g  an d  im p lem en ta tio n .

M o reo v er, s triv ing  to  define  e lem en ts  fo r an on to logy  o f  su s ta in ab le  dev e lo p m en t 
as a resu lt o f in te rc u ltu ra l d ia logue  m ean s  to  accep t th a t , in s tead  o f a genera lised  
‘o b jec tiv e ’ tru th  claim , th e  on to lo g ica l co m m u n itie s  have to  in te ra c t on  the  basis of 
in te rsu b jec tiv e  v a lid a tio n . In  te rm s  o f  social in te rac tio n  th is im plies a  sh ift from  
stra teg ic  to  com m u n ica tiv e  ac tio n  as a m o re  a d e q u a te  form  o f in te rac tio n  fo r jo in tly  
defin ing  aspec ts o f  a n  o n to lo g y  o f  su s ta in ab le  dev e lo p m en t. T h is  m ean s  th a t sc ien ­
tific w ork  has to  ad o p t a m u lticu ltu ra l p e rsp ec tiv e , w hich im plies m ak in g  an effo rt 
tow ards u n d e rs tan d in g  th e  ‘o th e r s ’ in o rd e r  to  open up  the p o ss ib ility  o f  learning  
a b o u t others an d  ourselves, o f  q u estion ing  a n d  borrow ing, o f  connec ting  with them , all 
to  the end  o f  altering a n d  en larging ourselves and  them  (F ay , 1996: 245).

T h e  findings o f  th e  re flec tio n s p re se n te d  so  fa r , allow  us to  s ta te  th a t th e  crucial 
co n ten ts  o f  an o n to lo g y  o f  su s ta in ab le  d ev e lo p m en t a re  re la te d  to  th e  concep ts o f 
n a tu re , hum ans, soc ie ty , socia l in te rac tio n , space  and tim e. T h e  co m p ariso n  o f 
th e  th ree  o n to lo g ies  m e e tin g  a t th e  in te rfa ce  o f  n a tu ra l an d  social science and
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in d ig en o u s k n o w led g e  show ed  th a t th e  specific d iffe ren ces  b e tw een  th e  n o tio n s  o f 
h u m an s, soc ie ty , socia l in te rac tio n , n a tu re , sp ace  a n d  tim e  a re  closely  re la te d  to  
d iffe ren t p o s itio n s  w ith  reg a rd  to  th e  u n d erly in g  u n d e rs tan d in g s  o f m ind , bo d y  and  
m a tte r  an d  th e  w ays th ro u g h  w hich th ey  a re  in te rre la tin g . T h e  c u rre n t o n to log ica l 
in co m p a tib ilitie s  b e tw e e n  m a te ria lis t, d u a lis t and  in d ig en o u s  view s co u ld  be  o v e r­
co m e  w hen  th e y  re la te  in  m o re  eq u a l co nd itions . T h is  co u ld  b e  ach iev ed  on  th e  basis 
o f  a jo in tly  s h a re d  q u estio n , w hich tak es  acco u n t o f  th e  w ho le  ra n g e  o f  o n to log ica l 
p ositions. A  q u es tio n , w h ich  cou ld  be  sh a red , a t le a s t by  th e  th re e  o n to log ica l 
p ositio n s p re s e n te d  h e re , w ou ld  be  th e  o n e  ad d ressin g  th e  re la tio n  b e tw e e n  m ind  
and  m a tte r . If  su ch  a q u es tio n  w ere  co n sid e red  as a  co m m o n  issue o f  th e  d iffe ren t 
o n to lo g ica l co m m u n itie s , th e  m a te ria lis t, dua lis t a n d  in d ig en o u s view s, in s tead  of 
c o n trad ic tin g  e a c h  o th e r , co u ld  ag ree  on  h y p o th eses  w hich reflec t d if fe re n t levels o f 
‘re a lity ’ an d  e x p e rien ces  and  w hich a re  re la te d  to  a jo in tly  sh a re d  a n d  in d e e d  n o t yet 
fu lly  an sw ered  q u estio n . O rgan is ing  such  a  m u lti-o n to lo g ica l p rocess o f  co m m u n i­
ca tio n  a ro u n d  a co m m o n ly  sh a red  qu estio n  w ould  p re v e n t th e  d if fe re n t o n to log ica l 
co m m u n itie s  fro m  fa lling  in to  th e  tra p  o f fu n d am en ta lism  b ecau se , e v en  if th ey  a re  
d iffe ren t, th ey  fu r th e r  d ev e lo p  th e ir  th in k in g  in  a p ro cess  o f  p e rm a n e n t in te rac tio n  
w ith  o th e r  o n to lo g ica l co m m u n itie s  w hich s tren g th en s  a tt itu d e s  o f  openness , 
d ia lo g u e  an d  jo in t learn ing .

A ck n o w led g em en ts  W e  th a n k  M a r ie - J e a n n e  W ey r ic h  a n d  A n th o n y  V a n n  (U n iv e rs ity  o f 
H u d d e rs f ie ld , U K )  fo r  th e  E n g lish  p ro o f  re a d in g . T h e  first a u th o r  a c k n o w le d g e s  th e  s u p p o r t  fro m  th e  
Sw iss N a tio n a l C e n t r e  o f  C o m p e te n c e  in  R e s e a rc h  (N C C R ) N o r th - S o u th :  R e s e a rc h  P a r tn e rs h ip s  fo r 
M itig a tin g  S y n d ro m e s  o f  G lo b a l C h an g e , c o -fu n d e d  b y  th e  Sw iss N a tio n a l S c ien ce  F o u n d a tio n  
(S N F ) a n d  th e  Sw iss A g e n c y  fo r  D e v e lo p m e n t a n d  C o o p e ra t io n  (S D C ), m a k in g  p o ss ib le  th e  jo in t  
e la b o ra t io n  o f  th e  p re s e n t  p a p e r .  T h e  c o rre s p o n d in g  a u th o r  is  a  P o s td o c to ra l  R e s e a rc h e r  o f  th e  F u n d  
fo r S c ien tific  R e s e a rc h  (F W O -V la a n d e re n )  a n d  w o rk s  w ith in  th e  o b je c tiv e s  o f  th e  In te rn a tio n a l 
G e o s p h e re -B io s p h e re  P ro g ra m m e  (IG B P ) , P a s t  G lo b a l C h an g e s  (P A G E S )  F o c u s  5  : P a s t  E c o sy s te m  
P ro ce sse s  a n d  H u m a n -E n v iro n m e n t  In te ra c tio n s .
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