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Qualifications/experience	
  
1. My	
  full	
  name	
  is	
  Roberta	
  Lee	
  Farrell.	
  	
  I	
  have	
  a	
  Doctor	
  of	
  Philosophy	
  
(PhD)	
   from	
   University	
   of	
   Illinois-‐Urbana	
   Champaign	
   in	
  
Biochemistry,	
  was	
  awarded	
  Companion	
  of	
  the	
  New	
  Zealand	
  Order	
  
of	
  Merit	
  “for	
  services	
  to	
  biochemistry”	
  in	
  2009,	
  was	
  a	
  Professor	
  at	
  
The	
   University	
   of	
   Waikato	
   from	
   1996-‐2013	
   and	
   am	
   presently	
  
Emeritus	
  Professor	
  of	
  The	
  University	
  of	
  Waikato.	
  	
  I	
  was	
  elected	
  in	
  
2005	
   a	
   Fellow	
   of	
   the	
   Royal	
   Society	
   of	
   New	
   Zealand	
   and	
   was	
   elected	
  
Fellow	
   of	
   the	
   International	
   Academy	
   of	
   Wood	
   Science	
   in	
   1990.	
   	
   I	
  
was	
  a	
  member	
  of	
  the	
  Board	
  of	
  the	
  Foundation	
  of	
  Research	
  Science	
  
and	
   Technology	
   from	
   2008-‐2011,	
   have	
   co-‐authored	
   more	
   than	
   100	
  
research	
  papers,	
  supervised	
  28	
  postgraduate	
  students,	
  and	
  am	
  the	
  
inventor	
   of	
   28	
   granted	
   patents.	
   	
   From	
   2009-‐2011,	
   I	
   was	
   on	
   the	
  
Advisory	
   Board	
   of	
   the	
   Health	
   Research	
   Council	
   funded	
  
bioremediation	
   project	
   Te	
   Ohu	
   Papatuanuku	
   in	
   collaboration	
   with	
  
Ngati	
   Awa	
   and	
   I	
   was	
   featured	
   on	
   Māori	
   Television	
   “Project	
  
Matauranga”,	
   {Broadcaster	
   Māori	
   Television}	
   and	
   in	
   the	
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documentary	
   “The	
   Green	
   Chain”,	
   by	
   Scottie	
   Productions,	
  
{Broadcaster	
  Māori	
  Television,	
  Funded	
  by	
  NZ	
  On	
  Air}.	
  
2. I	
  have	
  been	
  the	
  Principal	
  Investigator	
  on	
  two	
  contracts	
  with	
  Ministry	
  of	
  
Agriculture	
  and	
  Forestry	
  (MAF)	
  in	
  the	
  area	
  of	
  biosecurity,	
  entitled	
  “Import	
  
Risk	
  Analysis”	
  and	
  “Rapid	
  Identification	
  of	
  target	
  pathogens	
  in	
  imported	
  
packaging”.	
  
3. I	
  have	
  resided	
  at	
  74	
  Nevada	
  Road,	
  Silverdale,	
  Hamilton	
  since	
  July	
  1995	
  and	
  
am	
  a	
  member	
  of	
  the	
  Silverdale	
  Residents	
  Group.	
  	
  
	
  
STATEMENT	
  OF	
  EVIDENCE	
  	
  	
  
	
  
The	
  Silverdale	
  Residents	
  Group	
  are	
  opposed	
  to	
  the	
  private	
  plan	
  change	
  requested	
  by	
  
Tainui	
  Group	
  Holdings	
  (TGH)	
  and	
  their	
  partners	
  Chedworth	
  Properties	
  Ltd	
  
(Applicants),	
  which	
  would	
  allow	
  acceleration	
  of	
  the	
  proposed	
  Ruakura	
  Development	
  
Plan	
  (RDP).	
  	
  The	
  Silverdale	
  Residents	
  Group	
  (SRG)	
  have	
  met	
  with	
  five	
  other	
  resident	
  
groups,	
  all	
  of	
  which	
  are	
  in	
  agreement	
  on	
  the	
  key	
  social,	
  cultural	
  and	
  environmental	
  
effects	
  and	
  strongly	
  opposed	
  as	
  well,	
  and	
  have	
  identified	
  a	
  number	
  of	
  significant	
  
concerns	
  in	
  the	
  submissions	
  and	
  statements	
  of	
  evidence	
  by	
  the	
  Applicants,	
  as	
  
follows:	
  
	
  
1. Overarching,	
  the	
  Submission	
  of	
  the	
  Applicants	
  for	
  the	
  Plan	
  Change	
  to	
  EPA:	
  	
  
We	
  oppose	
  the	
  plan	
  change	
  as	
  it	
  would	
  grant	
  the	
  Applicants	
  wide	
  powers	
  to	
  
sidestep	
  existing	
  planning	
  and	
  approval	
  processes	
  already	
  well	
  developed	
  
under	
  the	
  leadership	
  of	
  the	
  Hamilton	
  City	
  Council.	
  	
  Of	
  particular	
  concern,	
  if	
  
approved,	
  the	
  plan	
  change	
  would	
  allow	
  the	
  Applicants	
  considerable	
  freedom	
  
to	
  pursue	
  their	
  interests	
  outside	
  of	
  the	
  broader	
  and	
  more	
  coordinated	
  
planning	
  provided	
  by	
  Council	
  and	
  place	
  the	
  development	
  outside	
  of	
  many	
  of	
  
the	
  broad	
  guidelines	
  in	
  the	
  proposed	
  Hamilton	
  City	
  District	
  Plan	
  and	
  the	
  
Waikato	
  Regional	
  Policy	
  Statement;	
  also,	
  it	
  would	
  apparently	
  exempt	
  the	
  
Applicants	
  from	
  the	
  requirement	
  to	
  consult	
  with	
  members	
  of	
  the	
  public	
  
affected	
  by	
  many	
  of	
  the	
  future	
  activities	
  at	
  Ruakura.	
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2. Mana	
  Whenua	
  and	
  mauri:	
  	
  In	
  the	
  evidence	
  of	
  Mike	
  Pohio	
  (THG),	
  page	
  2,	
  
under	
  the	
  subheading	
  Waikato-Tainui	
  and	
  relationship	
  to	
  the	
  land	
  at	
  
Ruakura,	
  	
  point	
  #	
  6,	
  he	
  states	
  the	
  following:	
  	
  “Waikato-‐Tainui	
  has	
  mana	
  
whakahaere	
  (authority)	
  over	
  the	
  lands,	
  resources	
  and	
  the	
  Waikato	
  River.	
  
This	
  entails	
  Waikato	
  Tainui	
  to	
  exercise	
  the	
  rights	
  and	
  responsibility	
  to	
  
ensure	
  the	
  balance	
  and	
  the	
  mauri	
  (life	
  force)	
  of	
  the	
  land	
  and	
  resources	
  are	
  
maintained	
  to	
  sustain	
  future	
  generations	
  in	
  accordance	
  with	
  Waikato-‐Tainui	
  
tikanga,	
  culture,	
  and	
  values.	
  Mana	
  whakahaere	
  is	
  also	
  the	
  responsibility	
  of	
  
the	
  tangata	
  whenua	
  of	
  the	
  Ruakura	
  area	
  who	
  are	
  Ngaati	
  Wairere.”	
  	
  	
  Waikato-‐
Tainui	
  do	
  not	
  have	
  authority	
  over	
  Ruakura,	
  as	
  authority	
  resides	
  with	
  Ngaati	
  
Wairere.	
  	
  Therefore,	
  we	
  submit	
  that	
  the	
  Board	
  of	
  Inquiry	
  are	
  required	
  by	
  
precedent	
  to	
  hear	
  directly	
  from	
  Ngaati	
  Wairere,	
  as	
  outlined	
  in	
  reference	
  1,	
  
authored	
  by	
  Emeritus	
  Professor	
  Mere	
  Roberts	
  [ISSJ	
  195:	
  	
  145-‐151	
  (2009).]	
  
	
  
Evidence	
  mauri	
  of	
  Ruakura:	
  	
  In	
  the	
  same	
  paragraph	
  of	
  the	
  submission	
  of	
  
Mike	
  Pohio,	
  page	
  2,	
  as	
  quoted	
  above,	
  no	
  assurance	
  nor	
  accountability	
  is	
  given	
  
that	
  the	
  mauri	
  of	
  Ruakura	
  will	
  be	
  maintained	
  by	
  the	
  RDP.	
  	
  Neither	
  decision-‐
support	
  tools	
  nor	
  a	
  model	
  for	
  sustainability	
  have	
  been	
  cited.	
  	
  SRG	
  submit	
  to	
  
the	
  BOI	
  this	
  serious	
  deficiency	
  by	
  the	
  Applicants	
  that	
  their	
  statement	
  of	
  
“ensuring	
  the	
  balance	
  and	
  the	
  mauri“	
  has	
  not	
  been	
  demonstrated	
  nor	
  given	
  a	
  
means	
  for	
  accountability	
  and	
  attach	
  in	
  evidence	
  the	
  practices	
  that	
  should	
  be	
  
adhered	
  as	
  described	
  in	
  Reference	
  2	
  by	
  T.K.K.B.	
  Morgan	
  [Engineering	
  
Sustainability	
  159:	
  	
  169-‐177	
  (2006).]	
  
3. Location	
  of	
  an	
  Inland	
  Port:	
  	
  The	
  evidences	
  and	
  submissions	
  of	
  the	
  Applicants	
  
do	
  not	
  address	
  the	
  Aurecon	
  report3	
  entitled	
  “Research	
  into	
  Freight	
  
Hub/Inland	
  Port	
  Development	
  in	
  the	
  Waikato	
  Region”	
  commissioned	
  by	
  
Waikato	
  Regional	
  Council,	
  issued	
  12	
  April	
  2013.	
  	
  In	
  Mr.	
  Pohio’s	
  submission,	
  
page	
  7,	
  point	
  26,	
  he	
  states	
  “The	
  need	
  for	
  a	
  logistics	
  hub	
  of	
  the	
  scale	
  and	
  
nature	
  of	
  that	
  proposed	
  at	
  Ruakura	
  is	
  supported	
  by	
  increasing	
  globalisation	
  
and	
  international	
  trade”;	
  increased	
  globalisation	
  and	
  international	
  trade	
  are	
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far-‐reaching	
  concepts	
  but,	
  in	
  my	
  opinion,	
  do	
  not	
  dictate	
  location	
  of	
  a	
  logistics	
  
hub.	
  	
  The	
  location	
  of	
  a	
  logistics	
  hub	
  of	
  the	
  scale	
  and	
  nature	
  proposed	
  by	
  the	
  
Applicants	
  was	
  addressed	
  in	
  the	
  Aurecon	
  report,	
  with	
  concerns	
  for	
  this	
  
location,	
  which	
  the	
  BOI	
  should	
  be	
  aware	
  of,	
  including	
  (quoting	
  from	
  page	
  43	
  
of	
  the	
  Aurecon	
  Report)	
  “Each	
  of	
  these	
  scenarios	
  has	
  the	
  potential	
  to	
  increase	
  
heavy	
  vehicle	
  movements,	
  rather	
  than	
  alleviate	
  it.”	
  	
  The	
  Aurecon	
  report	
  
directly	
  stated	
  the	
  issues	
  with	
  the	
  location	
  of	
  an	
  Inland	
  Port	
  at	
  Ruakura,	
  
quoting	
  the	
  following	
  four	
  bullet	
  points	
  from	
  page	
  43	
  of	
  the	
  Aurecon	
  report:	
  	
  
•

the	
  longer	
  term	
  impact	
  on	
  the	
  industrial	
  land	
  uses	
  on	
  the	
  western	
  
fringe	
  of	
  the	
  city;	
  

•

the	
  proximity	
  to	
  existing	
  residential	
  land	
  uses	
  and	
  the	
  Waikato	
  
University	
  and	
  Ruakura	
  research	
  areas	
  (both	
  of	
  which	
  are	
  very	
  
important	
  to	
  the	
  economy	
  and	
  amenity	
  of	
  the	
  Waikato);	
  

•

the	
  amenity	
  of	
  the	
  surrounding	
  area	
  due	
  to	
  the	
  potential	
  operational	
  
requirements	
  of	
  the	
  inland	
  port;	
  and,	
  

•

transport	
  impacts	
  associated	
  with	
  the	
  operation	
  of	
  the	
  site.	
  

The	
  Aurecon	
  report	
  further	
  described	
  other	
  potential	
  locations	
  for	
  a	
  logistics	
  
hub	
  and	
  we	
  submit	
  that	
  the	
  BOI	
  consider	
  that	
  more	
  suitable	
  alternatives	
  
have	
  been	
  proposed	
  in	
  a	
  commissioned	
  report	
  done	
  for	
  the	
  Waikato	
  Regional	
  
Council.	
  
4. Climate	
  Change:	
  	
  The	
  applicants	
  do	
  not	
  address	
  in	
  any	
  of	
  their	
  submissions	
  or	
  	
  
statements	
  of	
  evidence	
  the	
  impact	
  on	
  climate	
  change	
  and	
  CO2	
  emissions	
  of	
  
the	
  diesel	
  engines	
  to	
  be	
  used	
  at	
  the	
  site.	
  	
  We	
  would	
  have	
  expected	
  that	
  this	
  
would	
  be	
  addressed	
  by	
  the	
  Expert	
  Evidence	
  submitted	
  by	
  Peter	
  Askey	
  
(21/2/2014)	
  on	
  behalf	
  of	
  the	
  Applicants,	
  and	
  entitled	
  in	
  the	
  list	
  of	
  
submissions	
  “Contamination”.	
  	
  This	
  statement	
  of	
  evidence	
  does	
  not	
  address	
  
contaminations	
  that	
  will	
  result	
  from	
  the	
  RDP.	
  	
  The	
  statement	
  of	
  expert	
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evidence	
  did	
  refer	
  in	
  a	
  non-‐specified	
  and	
  non-‐identified	
  manner	
  potential	
  
contamination	
  on	
  the	
  site	
  presently,	
  page	
  2	
  of	
  Mr.	
  Askey	
  evidence:	
  	
  “Provided	
  
the	
  contamination	
  risk	
  is	
  recognised	
  and	
  managed	
  appropriately	
  through	
  the	
  
earthworks	
  then	
  the	
  contamination	
  will	
  be	
  contained	
  and	
  removed	
  without	
  
posing	
  risk	
  to	
  adjoining	
  property	
  or	
  to	
  people	
  working	
  on	
  the	
  site.”	
  	
  This	
  is	
  an	
  
insufficient	
  statement	
  of	
  evidence	
  due	
  to	
  both	
  its	
  omissions,	
  and	
  to	
  its	
  lack	
  of	
  
specification	
  and	
  detail	
  regarding	
  the	
  present	
  potential	
  contamination	
  at	
  the	
  
site.	
  
We	
  submit	
  to	
  the	
  BOI	
  that	
  any	
  environmental	
  project	
  of	
  the	
  21st	
  century	
  must	
  
contend	
  with	
  both	
  impact,	
  and	
  mitigation,	
  of	
  climate	
  change	
  and	
  CO2	
  
emissions.	
  	
  	
  Actually,	
  the	
  concern	
  regarding	
  climate	
  change	
  is	
  much	
  wider	
  
than	
  just	
  local	
  emissions	
  associated	
  with	
  the	
  port	
  and	
  nearby	
  industry,	
  and	
  in	
  
this	
  regard	
  SRG	
  references	
  the	
  Emerging	
  Issues	
  paper	
  of	
  the	
  RSNZ4,	
  
highlighting	
  the	
  world	
  transitioning	
  to	
  low-‐carbon	
  economics.	
  	
  As	
  climate	
  
change	
  continues,	
  fossil	
  fuel	
  prices	
  will	
  inevitably	
  increase	
  markedly,	
  
changing	
  the	
  whole	
  nature	
  of	
  international	
  commerce,	
  trade	
  and	
  freight.	
  	
  The	
  
very	
  notion	
  of	
  a	
  logistics	
  hub	
  at	
  Ruakura	
  presupposes	
  business	
  as	
  usual	
  as	
  
regards	
  freight	
  flows.	
  	
  We	
  can	
  be	
  fairly	
  confident	
  that	
  it	
  will	
  not	
  be	
  business	
  
as	
  usual	
  in	
  the	
  future.	
  	
  There	
  will	
  likely	
  be	
  far	
  less	
  freight	
  volume	
  	
  
(particularly	
  of	
  bulky,	
  low-‐value,	
  commodities),	
  reducing	
  the	
  need	
  for	
  freight	
  
handling	
  facilities	
  like	
  that	
  proposed	
  for	
  Ruakura.	
  	
  Within	
  a	
  generation,	
  the	
  
Ruakura	
  Logistics	
  hub	
  as	
  currently	
  conceived	
  would	
  become	
  an	
  
embarrassing,	
  under-‐used,	
  'white	
  elephant'	
  as	
  international	
  freight	
  flows	
  
contract	
  markedly	
  because	
  of	
  sharp	
  fossil	
  fuel	
  price	
  rises	
  linked	
  to	
  efforts	
  to	
  
curb	
  climate	
  change.	
  	
  
5. Ecology	
  and	
  Size	
  of	
  Impact:	
  	
  In	
  the	
  Expert	
  Evidence	
  on	
  Ecology	
  of	
  David	
  
Slaven	
  (20/2/2014)	
  on	
  behalf	
  of	
  the	
  Applicants,	
  the	
  statement	
  is	
  made	
  (page	
  
2):	
  	
  “any	
  adverse	
  ecological	
  effects	
  associated	
  with	
  the	
  Plan	
  Change	
  will	
  be	
  
temporary,	
  localised	
  and	
  of	
  less	
  than	
  minor	
  significance,	
  and	
  in	
  the	
  longer	
  
term	
  will	
  result	
  in	
  habitats	
  (both	
  terrestrial	
  and	
  freshwater)	
  far	
  superior	
  to	
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those	
  of	
  the	
  present	
  day.”	
  	
  The	
  RDP	
  is	
  not	
  of	
  minor	
  significance,	
  incorporating	
  
“407	
  hectares”	
  (page	
  5	
  of	
  Mike	
  Pohio	
  evidence).	
  	
  Minimal	
  screening	
  of	
  the	
  
inland	
  port	
  and	
  industrial	
  buildings	
  has	
  been	
  proposed	
  by	
  the	
  developers,	
  as	
  
stated	
  in	
  Mr.	
  David	
  Goodwin’s	
  Expert	
  Evidence	
  (26/2/2014)	
  page	
  15:	
  “In	
  my	
  
opinion	
  a	
  minimum	
  set	
  back	
  of	
  40	
  metres	
  is	
  appropriate	
  to	
  maintain	
  the	
  
amenity	
  values	
  for	
  residents	
  adjoining	
  the	
  Industrial	
  Park	
  Area”,	
  and	
  also	
  on	
  
page	
  15:	
  “I	
  note	
  that	
  this	
  set	
  back	
  is	
  proposed	
  to	
  be	
  Open	
  Space	
  and	
  range	
  in	
  
width	
  from	
  40m	
  up	
  to	
  100m	
  along	
  parts	
  of	
  Silverdale	
  Road,	
  and	
  40m	
  to	
  60m	
  
where	
  it	
  adjoins	
  Residential	
  boundaries	
  along	
  Sheridan	
  Street	
  and	
  Nevada	
  
Road	
  in	
  the	
  south.”	
  	
  The	
  degree	
  of	
  impact	
  of	
  the	
  RDP	
  and	
  surrounding	
  
industrial	
  estate	
  on	
  nearby	
  residents	
  would	
  be	
  greatly	
  lessened	
  if	
  the	
  buffer	
  
zone	
  (of	
  200	
  m	
  as	
  we	
  have	
  proposed)	
  were	
  to	
  include	
  a	
  3m	
  high	
  bund	
  to	
  
deflect	
  noise	
  and	
  act	
  as	
  a	
  partial	
  visual	
  screen.	
  	
  Plantings	
  (ideally	
  ecosourced	
  
natives)	
  near	
  and	
  over	
  this	
  bund	
  would	
  provide	
  further	
  visual	
  screening	
  and	
  
further	
  attenuate	
  noise	
  (and	
  also	
  dust	
  and	
  air	
  pollution).	
  	
  Such	
  a	
  bund	
  and	
  
associated	
  ecosourced	
  native	
  plantings	
  (details	
  to	
  be	
  specified	
  by	
  the	
  
Ecological	
  Research	
  Unit,	
  UoW	
  with	
  the	
  aim	
  of	
  linking	
  with	
  existing	
  gully	
  
restoration	
  efforts),	
  should	
  be	
  completed	
  within	
  the	
  200	
  m	
  buffer	
  before	
  any	
  
development	
  at	
  Ruakura	
  and	
  the	
  industrial	
  estate.	
  	
  
	
  
There	
  has	
  been	
  no	
  study	
  offered	
  by	
  the	
  Applicants	
  to	
  address	
  the	
  native	
  flora	
  
and	
  fauna	
  of	
  the	
  Maungaonua	
  Gully	
  and	
  we	
  submit	
  to	
  the	
  BOI	
  that	
  this	
  is	
  
unacceptable,	
  given	
  the	
  native	
  bird	
  and	
  bat	
  populations	
  (e.g.	
  tui	
  have	
  
significantly	
  returned	
  to	
  the	
  gully	
  ecosystem	
  particularly	
  in	
  the	
  past	
  two	
  
years),	
  and	
  the	
  lack	
  of	
  evidence	
  of	
  studies	
  of	
  at-‐risk	
  species	
  in	
  the	
  gully	
  
ecosystem.	
  	
  A	
  variety	
  of	
  environmental	
  impacts	
  are	
  inevitable.	
  SRG	
  support	
  
the	
  expert	
  evidence	
  of	
  Professor	
  Bruce	
  Clarkson	
  and	
  a	
  1.8	
  ha	
  buffer	
  at	
  either	
  
end	
  of	
  the	
  greenway	
  where	
  it	
  meets	
  the	
  Mangaonua	
  and	
  Kirikiriroa	
  gullies.	
  	
  
Alteration	
  of	
  the	
  hydrology	
  of	
  the	
  Mangaonua	
  Stream,	
  flows	
  which	
  may	
  
become	
  more	
  flashy	
  and	
  polluted	
  as	
  the	
  inland	
  port	
  development	
  expands,	
  
due	
  to	
  the	
  much	
  more	
  rapid	
  run	
  off	
  of	
  rainfall	
  from	
  extensive	
  impervious	
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surfaces,	
  may	
  occur	
  despite	
  the	
  best	
  efforts	
  in	
  the	
  design	
  of	
  stormwater	
  
systems.	
  Bank	
  scouring	
  in	
  the	
  Gully	
  is	
  already	
  a	
  problem	
  for	
  Silverdale	
  
Residents	
  (including	
  my	
  property)	
  whose	
  properties	
  adjoin	
  the	
  Mangaonua	
  
Stream,	
  and	
  this	
  is	
  likely	
  to	
  become	
  even	
  more	
  significant	
  unless	
  adequate	
  
measures	
  are	
  put	
  in	
  place	
  to	
  provide	
  robust	
  protection	
  of	
  both	
  residential	
  
and	
  natural	
  values,	
  concerns	
  for	
  the	
  major	
  impact	
  of	
  the	
  development	
  on	
  the	
  
flora	
  and	
  fauna	
  of	
  the	
  ecosystems	
  of	
  the	
  nearby	
  Mangaonua	
  and	
  Kirikirikoa	
  
gullies,	
  and	
  ultimately	
  the	
  Waikato	
  River.	
  	
  	
  	
  
6. Traffic:	
  	
  We	
  are	
  concerned	
  about	
  greatly	
  increased	
  flows	
  of	
  traffic	
  in	
  the	
  
Ruakura	
  and	
  Silverdale	
  suburbs,	
  including	
  heavy	
  trucks,	
  on	
  urban	
  roads	
  not	
  
designed	
  for	
  high-‐density	
  freight	
  movement,	
  and	
  which	
  run	
  past	
  schools,	
  
day-‐care	
  centres,	
  a	
  busy	
  shopping	
  centre,	
  residential	
  properties	
  and	
  student	
  
accommodation.	
  Of	
  particular	
  concern	
  is	
  TGH’s	
  plan	
  to	
  accelerate	
  
development	
  of	
  the	
  inland	
  port	
  in	
  advance	
  of	
  the	
  Hamilton	
  Bypass	
  of	
  the	
  SH1	
  
Expressway,	
  which	
  is	
  not	
  planned	
  for	
  completion	
  until	
  2019.	
  Consequently,	
  
in	
  our	
  view	
  any	
  acceleration	
  of	
  the	
  inland	
  port	
  and	
  associated	
  industrial	
  
development	
  will	
  push	
  heavy	
  transport	
  onto	
  the	
  existing	
  roading	
  network,	
  
which	
  is	
  already	
  struggling	
  to	
  cope	
  with	
  existing	
  university,	
  local	
  school	
  and	
  
commuter	
  traffic.	
  Mrs.	
  Jennifer	
  West	
  of	
  the	
  SRG	
  covers	
  further	
  traffic	
  matters	
  
in	
  her	
  statement	
  of	
  evidence.	
  
7. Biosecurity,	
  addressing	
  the	
  Statement	
  of	
  Evidence	
  in	
  Chief	
  of	
  Andrew	
  
Harrison	
  (25/2/2014):	
  Mr.	
  Harrison	
  states	
  (page	
  2)	
  “approved	
  transitional	
  
facilities	
  are	
  widely	
  distributed	
  across	
  New	
  Zealand,	
  with	
  205	
  of	
  these	
  
already	
  located	
  in	
  Hamilton.	
  ”,	
  but	
  gives	
  no	
  plan	
  nor	
  assurance	
  that	
  the	
  RDP	
  
would	
  change	
  this	
  number	
  of	
  approved	
  transitional	
  facilities.	
  	
  Mr.	
  Harrison	
  
states	
  (page	
  2)	
  “So	
  the	
  border	
  is	
  already	
  'diffuse',	
  and	
  increased	
  spread,	
  
variability	
  and	
  number	
  of	
  transitional	
  facilities	
  weakens	
  New	
  Zealand’s	
  
border	
  biosecurity	
  arrangements.	
  “	
  and	
  (point	
  21,	
  page	
  9):	
  	
  “the	
  proposal	
  
entails	
  sea	
  containers	
  and	
  associated	
  cargo	
  transported	
  from	
  Ports	
  of	
  
Auckland	
  and	
  Port	
  of	
  Tauranga	
  via	
  rail	
  (and	
  some	
  via	
  road	
  transport	
  at	
  
earlier	
  stages	
  of	
  the	
  development)	
  to	
  Ruakura	
  Inland	
  Port,	
  from	
  where	
  these	
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will	
  be	
  moved	
  to	
  and	
  devanned	
  within	
  commercial	
  facilities	
  in	
  the	
  
warehousing	
  and	
  distribution	
  area”.	
  	
  His	
  evidence	
  for	
  the	
  transport	
  of	
  
“containers	
  and	
  associated	
  cargo”	
  does	
  not	
  deal	
  with	
  a	
  risk	
  assessment	
  of	
  
potential	
  accidents	
  during	
  this	
  transport,	
  or	
  for	
  the	
  presence	
  of	
  contaminated	
  
organisms	
  on	
  these	
  containers,	
  which	
  according	
  to	
  the	
  RDP	
  would	
  be	
  
transported	
  into	
  the	
  Waikato.	
  	
  His	
  evidence	
  makes	
  comparison	
  of	
  the	
  
proposed	
  biosecurity	
  arrangements	
  at	
  the	
  Inland	
  Port	
  to	
  Port	
  of	
  Tauranga,	
  
which	
  is	
  surrounded	
  by	
  industry	
  and	
  business	
  and	
  also	
  the	
  sea	
  and	
  not	
  rural	
  
and	
  agricultural	
  land,	
  as	
  is	
  the	
  situation	
  surrounding	
  the	
  proposed	
  RDP.	
  	
  Mr.	
  
Harrison’s	
  evidence	
  shows	
  he	
  is	
  aware	
  of	
  a	
  breach	
  of	
  good	
  practice	
  of	
  a	
  
transitional	
  facility	
  (page	
  14)	
  but	
  as	
  an	
  expert,	
  does	
  not	
  clarify	
  why	
  this	
  has	
  
been	
  accepted.	
  	
  Mr.	
  Harrison	
  has	
  never	
  addressed	
  the	
  concerns	
  of	
  the	
  
Waikato’s	
  major	
  industries,	
  dairy,	
  as	
  well	
  as	
  the	
  research	
  science	
  conducted	
  
by	
  The	
  University	
  of	
  Waikato	
  and	
  Crown	
  Research	
  Institutes,	
  concerning	
  an	
  
Inland	
  Port	
  and	
  the	
  biosecurity	
  risks	
  it	
  poses.	
  	
  	
  	
  	
  
8. Economic:	
  	
  concerning	
  the	
  Expert	
  statement	
  of	
  evidence	
  of	
  Professor	
  Francis	
  
Scrimgeour	
  (26/2/2014)	
  on	
  behalf	
  of	
  the	
  Applicants,	
  statements	
  are	
  made	
  
but	
  there	
  are	
  no	
  details	
  nor	
  estimates	
  provided,	
  and	
  there	
  is	
  no	
  
substantiation	
  of	
  statements	
  made	
  to	
  warrant	
  this	
  evidence	
  as	
  expertly	
  
supporting	
  economic	
  benefit	
  from	
  the	
  RDP;	
  statements	
  not	
  supported	
  by	
  
details	
  or	
  estimates	
  include:	
  “enhance	
  economic	
  viability	
  of	
  existing	
  and	
  new	
  
road	
  and	
  rail	
  services	
  including	
  the	
  Waikato	
  Expressway	
  and	
  related	
  
developments	
  “;	
  “enhance	
  the	
  success	
  of	
  Hamilton	
  East:”,	
  “enhance	
  the	
  
viability	
  of	
  Hamilton	
  City	
  Centre	
  and	
  Chartwell”	
  ;“an	
  important	
  opportunity	
  
to	
  enhance	
  employment	
  on	
  Hamilton”	
  (page	
  4);	
  	
  “an	
  important	
  opportunity	
  
to	
  generate	
  new	
  development	
  in	
  a	
  planned	
  way.”	
  	
  “This	
  is	
  an	
  opportunity	
  to	
  
influence	
  the	
  development	
  of	
  other	
  initiatives	
  by	
  freight	
  firms	
  operating	
  (and	
  
potentially	
  operating)	
  in	
  the	
  region.	
  “(page	
  5).	
  
9. Accountability:	
  	
  The	
  Applicants	
  submissions	
  are	
  silent	
  on	
  the	
  accountability	
  
of	
  the	
  proposed	
  development,	
  if	
  approved,	
  particularly	
  during	
  the	
  lengthy	
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construction	
  phase,	
  which	
  could	
  continue	
  for	
  decades.	
  	
  We	
  submit	
  to	
  the	
  BOI	
  
there	
  is	
  required	
  a	
  clear	
  funded	
  plan	
  for	
  accountability	
  particularly	
  in	
  the	
  
way	
  various	
  activities	
  (both	
  permanent	
  and	
  during	
  construction)	
  are	
  dealt	
  
with	
  in	
  terms	
  of	
  consultation,	
  efforts	
  to	
  avoid,	
  remedy	
  or	
  remediate	
  effects	
  
and	
  the	
  development	
  of	
  robust	
  and	
  enforceable	
  monitoring	
  conditions.	
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Government 1996) scientists in New Zealand are
expected to consult with Maori in order to assess
Technology involving the transfer of genes from the potential risks of GMO research to their
one species (the donor) into the DNA of another culture and traditions, natural resources and
(host) species to create a genetically modiﬁed taonga (valued possessions), as well as any
organism (GMO) has been taking place in New impact on the partnership inherent in the
Zealand since the 1970s, when it was known as principles of the Treaty of Waitangi; a treaty
recombinant DNA technology. However, in the signed in 1840 between Maori and the British
late 1990s a series of high proﬁle GMO research Crown that is recognised as the founding
document of New Zealapplications involving human
and. Information gained
gene transfers into the DNA of
from this consultation
sheep and cows erupted into a
Associate Professor Mere Roberts is of
Maori (Ngati Apakura, Ngati Hikairo)
with Maori must then be
heated public debate about the
and Pakeha descent. She taught at the
weighed alongside scientiethics of this research. Like
University of Auckland Schools of Medﬁcally based risk-assessmost other New Zealanders,
icine, Biological Sciences and Environment processes conducted
Maori (the indigenous people
mental Sciences before being appointed
by the Environmental Risk
of New Zealand) were unaHead of Science at Te Whare Wananga o
Management Authority
ware of the science and its
Awanuiarangi, one of three Maori tertiary
educational institutions. Mere was re(ERMA)1 and a decision
cultural implications. In addicently
appointed
to
Te
Ara
Poutama,
the
to approve or decline the
tion to attempting to underFaculty of Maori Development at the
application is then made
stand the research, M
aori were
Auckland University of Technology. Her
by an independently apalso expected to provide an
teaching and research interests are in
pointed group called the
informed response to science
indigenous knowledge systems and ecological knowledge, with a focus on mataurAuthority.
Depending
providers and Crown regulaanga putaiao (Maori scientiﬁc knowledge).
on the type of research
tors as to its impacts on their
Email: mere.roberts@aut.ac.nz
(whether it is scientiﬁcally
culture. This article discusses
deemed to be low risk
the demands placed on traditional tribal structures and processes concerning or research requiring full public notiﬁcation),
who speaks on behalf of M
aori. It also highlights there are various levels of consultation.
the difﬁculties for the non-M
aori consultative These can range from the recommendation of a
partner over process and mandate, and for single Maori representative on a research
decision-makers needing to weigh individual institution’s biological safety committee to tribal
Maori submissions with submissions by the tribal hui (gatherings) of hapu (sub-tribes) or
iwi (tribes) in the vicinity of the site of the
collective.
Under the ‘‘Hazardous substances and new proposed research, to a national hui involving all
organisms Act’’ of 1996 (HSNO, New Zealand tribes.
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Mere Roberts

Research into M
aori views on novel technologies like GMOs and xenotransplantation
has illustrated the complexities and tensions
concerning with whom and where the rights
should lie for decision-making about GMO
research and its purported adverse effects or
beneﬁts (Roberts and Fairweather 2004; Satterﬁeld et al. 2005). M
aori interviewees raised
questions about the ownership (by the individual or the collective) of body parts including
genes, and the right to approve or disapprove
GMO research, particularly if it would help save
human lives. For some M
aori the answers to
these questions were framed in terms of rights
conferred under the Treaty of Waitangi; namely,
collective rights as guaranteed under Article II,
which grants full and exclusive rights over all
possessions to chiefs and tribes; and individual
rights, as guaranteed under Article III, which
provided M
aori with all the rights and privileges
of British subjects (Orange 1987).
Since its signing in 1840, the Treaty of
Waitangi has been subjected to many attempts at
interpreting not only its actual words but also its
intent or spirit. The spirit of the Treaty has been
enunciated as a set of principles by various
individuals and groups and incorporated as a
Treaty clause into various Acts of Parliament,
including the HSNO Act, which purports to
protect the environment and the health and safety
of people and communities by preventing or
managing the adverse effects of hazardous substances and new organisms (such as GMOs). Part
II, Section 6 (d), of the HSNO says ‘‘All persons
exercising functions, powers, and duties under this
Act shall, to achieve the purpose of this Act, take
into account the following matters: The relationship of M
aori and their culture and traditions with
their ancestral lands, water, sites, waahi tapu,
valued ﬂora and fauna, and other taonga’’, while
Section 8 says: ‘‘All persons exercising powers and
functions under this Act shall take into account the
principles of the Treaty of Waitangi (Te Tiriti o
Waitangi)’’. Among the principles deﬁned by the
Waitangi Tribunal is that of consultation (Parliamentary Commissioner for the Environment
1988). However, as the following case study
illustrates, what is involved in consultation is not
always clear-cut. Interactions between knowledge
systems and the determination of collective rights
require negotiation, including negotiation among
groups of indigenous people.

r UNESCO 2009.
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Consultation with Ma
concerning GMOs: a case
study
Most GMO research involves experimental
work in strictly controlled laboratory facilities
in universities and Crown Research Institutes,
which sometimes proceeds to the ﬁeld trial stage.
Scientists wanting to undertake such research
are expected by the ERMA to consult with
M
aori. An application by AgResearch for
approval to create genetically modiﬁed cows is
presented here as a case study of the many
complexities surrounding this seemingly simple
process. This GMO research ﬁrst commenced in
the early 1990s with the insertion of copies of a
human gene into the DNA of cow cells. The
human gene (sourced from a DNA library in the
USA) coded for a protein that prior research
indicated could be of beneﬁt to patients with
multiple sclerosis. Breeding transgenic cows
from which commercial quantities of milk could
be readily obtained provided a practical alternative to sourcing human milk. The initial
research was undertaken before the HSNO Act
1996 came into effect in 1998. Prior to 1998 the
regulation of genetic modiﬁcation was undertaken by an Advisory Committee on Novel
Genetic Techniques. At the same time Institutional Biological Safety Committees (IBSCs)
were established and given delegated authority
to approve low risk experiments (that is, those
conducted under strictly controlled conditions
in a laboratory).
When AgResearch initiated work on the
development of the GM cells in laboratory
containment they sought and received permission from their IBSC, which at that time was not
required to have Maori representation. In
December 1998 they submitted an application
(AgResearch 2000) to the newly established
ERMA to conduct ﬁeld tests involving three
different genetic modiﬁcations, one of which
involved the above-mentioned human genes.
Because this application now involved a ﬁeld
trial, albeit in strictly contained ﬁeld conditions,
it was publicly notiﬁed in March 1999.
As required by the HSNO Act, Sections 6
(d) and 8, AgResearch had to provide an
assessment of the risks of this research to Maori.
Following earlier precedents the ERMA considered it sufﬁcient for the applicant to under-
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take consultation with M
aori at a local level,
that is with the hapu (sub-tribe) or iwi (tribe) in
the locality of the research institution, rather
than requiring national consultation. In their
application 11 December 1998 AgResearch
(based in Hamilton) noted that discussions had
begun with the Tainui M
aori Trust Board in
1996 and again in 1998, and that a Board
representative, who was also their own institutional kaumatua (elder or traditional leader)
undertook to discuss the issues raised in these
discussions with the Board. AgResearch concluded that ‘‘no potentially adverse effects or
negative concerns were raised [by the Board] and
indeed the potential beneﬁts to the wider farming community and New Zealand were highlighted’’ (GMF98009, p.18). Minutes of their
IBSC committee also record that while there was
still no ofﬁcial M
aori representative, unofﬁcial
involvement came from a member of the Tainui
Maori Trust Board on whose land AgResearch’s
facilities are located (email comm. from ERMA
dated 7 September 2000).
ERMA responded with a request for more
details on the consultation process with Tainui.
They also advised that the Tainui M
aori Trust
Board was being disbanded and AgResearch
now needed to consult with the environmental
group of the Waikato Raupatu Lands Trusts
(WRLT) established by Tainui. Following consultation, the WRLT Trust replied to AgResearch (copy to the ERMA) that the use of
human genes in animals – and in particular,
their consumption – are inappropriate, due to
Maori cultural and spiritual beliefs. They concluded however, that ‘‘the Waikato-Raupatu
Lands Trust on behalf of Waikato-Tainui
neither supports nor opposes this application;
we reserve our position as neutral until such a
time where research information from the
application enables us to make a more informed
decision’’ (WRLT 1999).
Shortly before the closing date for public
submissions, also in April 1999, a M
aori woman
academic and member of the Tainui confederation sent in a late submission opposing the
application on several grounds. She was also
critical of the consultation process followed by
both Tainui and AgResearch, saying, ‘‘I am
perturbed at the lack of consultation that has
taken place with people. Discussions with [two
people] and the Trust Board do not constitute

r UNESCO 2009.
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consultation’’. Furthermore, she noted that no
consultation with Ngati Wairere appeared to
have occurred, despite this hapu having mana
whenua status (rights and responsibilities) over
the ancestral lands on which the proposed
genetic transfers would take place (Greensill
1999). She also alerted members of Te Kotuku
Whenua consultants, a group acting for Ngati
Wairere on environmental issues, who then ﬁled
a late submission to the ERMA that requested
that the application be declined.
Following the close of submissions, the
ERMA Maori policy advisor became aware that
the local councils in the Hamilton region had
conducted consultations (under the Resource
Management Act 1991) with three groups: the
WRLT, Te Kotuku Whenua consultants and Nga
Mana Toopu o Kirikiriroa (NAMTOK). In a
letter to AGResearch NAMTOK (1999) stated
that it comprises ﬁve of the largest hapu in the
Waikato region, including Ngati Wairere, and is
recognised as the regional iwi authority by
Hamilton City Council for Article II of the Treaty
of Waitangi for the City of Hamilton by the
Kauhanganui (which replaced the Tainui Maori
Trust Board) through a contractual arrangement.
They also noted that the two managers of Te
Kotuku Whenua were ‘‘not of Ngati Wairere
descent’’ and expressed doubts as to their
authority to represent the hapu. Furthermore,
‘‘the mandate to represent the Ngaati Wairere
hapu can only be authorized in writing by . . . the
senior kaumatua of Ngati Wairere, who is also the
kaumatua of the [AgResearch] complex. We
understand that [this person] is in support of the
research proposals to ERMA’’ (Puke 1999).
Concerns raised about the proposed research by the Te Kotuku Whenua consultants,
along with those expressed by ERMA’s Maori
policy advisor and Nga Kaihautu, its Maori
advisory committee, were sufﬁcient for the
Authority to recommend that more consultation
occur between AgResearch and Ngati Wairere,
including the establishment of a kaitiaki (or
guardianship) group to provide more meaningful assessment of the cultural risks. NAMTOK responded by stating in a letter to
AgResearch that the management and facilitation of the kaitiaki group was to be determined
by the senior kaumatua of Ngati Wairere via
Nga Mana Toopu (NAMTOK letter 26 November 1999).
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In November 1999 two experiments outlined in the application were approved by the
Authority, with the exception of those involving
human genes, pending further consultation with
all three M
aori groups (WRLT, Nga Mana
Toopu and Ngati Wairere). In March 2000 the
ERMA agreed to an extension of the deadline to
hear the application pending further hui with
Ngati Wairere. In May 2000 AgResearch
provided a time-line of their consultation
process with various M
aori individuals and
groups mentioned above, and concluded ‘‘the
hui have provided for the continuing development of a relationship between AgResearch and
the local iwi and hapu, but have made little
progress on steps to ameliorate the risk to
Maori’’ (L’Huillier 2000). Finally, in July 2002,
more than 18 months after ﬁling their application, AgResearch won the right to proceed, but
at considerable cost in time and money.
Although Ngati Wairere failed in their attempt
to halt this research they won the right to be
recognised as mana whenua (those with customary rights and responsibilities over the land in
question) and hence to be consulted on all such
research as part of a consultative kaitiaki
committee in partnership with AgResearch.
This case study reveals not only the
difﬁculties that AgResearch and the ERMA
encountered in their attempts to ensure adequate
and meaningful consultation with appropriately
mandated M
aori, but also the complexities of
internal processes and politics within this tribal
confederation. This included claims and counterclaims for the right to speak on behalf of hapu,
iwi and mana whenua. It is important to note that
this case and the issues it raised are not unique.
Many, if not most consultations between M
aori
and non-M
aori organisations encounter, initially at least, not only cross-cultural barriers but
often tribally complex structures and processes
that can frustrate efforts on both sides to engage
in meaningful consultation.

Balancing individual and
collective rights concerning
genes
Recent research investigated the views of M
aori
individuals, groups and hapu (Papatipu Runa-
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ka) of Ngai Tahu, the major South Island iwi,
concerning novel biotechnologies such as
GMOs (Roberts and Fairweather 2004). Signiﬁcantly, most of those interviewed agreed with
the principle of individual choice with respect to
the use of these technologies, particularly in
circumstances involving medical beneﬁts to an
individual. A number of women spoke about the
need to set aside their personal apprehension or
even opposition to research if it helped save
human lives. ‘‘If my son needed a human or nonhuman heart, my son’s life is more important.
Humans are more important. Tikanga (cultural
practice) is ﬂexible and is there to be adapted so
it can save human lives’’ (Roberts and Fairweather 2004, p.49). Regarding genetically
modiﬁed therapeutic foods, such as golden rice,
two others felt that ‘‘we can’t decide for others
what’s good for them. If it will help save other
peoples’ lives they should have the right to
choose to eat those things’’ (Roberts and Fairweather 2004, p.51). More contentious, however, was the right of an individual Maori to
agree to participate in research involving genes
or to donate a gene for research purposes.
Other research conducted among Maori
concerning the potential effects of GMOs
(Satterﬁeld et al. 2005) also elicited a number of
deeply held views concerning genes. Genes were
considered taonga (highly valued possessions)
inherited from tupuna (ancestors) and individuals
were seen as merely the temporary custodians,
guardians, or protectors of these taonga for
future generations. Of concern, therefore, was
the perceived effect on whakapapa (the genealogical connections between individuals and
generations). Knowledge of whakapapa is considered fundamental in understanding of one’s
ancestry and identity (Roberts and Wills 1998).
Hence a gene, when transferred to another
organism, takes with it not simply its chemical
constituents but a part of the ancestors, along
with the potency of their spiritual forces (Roberts
and Fairweather 2004, p.20).
While most individuals expressed this conviction and hence their apprehension at any
tampering with their whakapapa, there were
alternative views. In a discussion on xenotransplantation in which one person rejected the idea
of accepting an organ from another animal in
the (scientiﬁcally) mistaken belief that this
would ‘‘interfere with the whakapapa and be
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passed on to my children’’, a kaumatua responded that whakapapa ‘‘cannot be changed by
(accepting) organs; it is set in your genes and
organs cannot change genes. In M
aori culture
humans are related to pigs because all things are
related. We are all descended from the same atua
(gods/spiritual beings)’’ (Roberts and Fairweather 2004, p.60).
Another discussion of the effects on whakapapa of receiving an organ from other animals
prompted one woman to ask ‘‘what’s whakapapa
anyhow? It tells us we are all related. We are part
of the bigger picture so they are all our brothers
and sisters. The more important cultural issue is
he tangata, he tangata, he tangata [people,
people, people], that is, our survival’’ (Roberts
and Fairweather 2004, p.58). More forthright
views arose in an interview with two M
aori
academics who argued that precedence should
be given to the rights of individuals to make
decisions about their genes and to judge what
research involving genes is and is not acceptable.
In their view, the Crown, through various pieces
of legislation including the HSNO Act, was
redeﬁning who was M
aori, which placed pressure on individuals to conform to legislative,
media or researchers’ stereotypes. This presumed a generic M
aori response to novel
biotechnologies such as GMOs, one which
closely conformed to traditional perceptions of
Maori beliefs and values.
In reaction to this stereotype, one of the
academics was determined to exercise her rights
as an Article III M
aori, which involved individual choice based on her own values. This
included the right to determine what happened
to her genes (for example, to donate them for
medical research) and whether or not to accept a
GMO product. In response to the argument that
genes are shared by the collective and hence
should entail collective decision-making, she
replied there is a ‘‘creeping form of encroachment through iwi politics to control decisions by
Maori individuals’’. And, further,
who is the collective? Whanau, hapu, iwi? Other New
Zealanders? And if there are no scientiﬁc differences
between genes of M
aori and anyone else, do all humans
have the right of ownership and therefore of [decisions over
their] use? M
aori like anyone else don’t need whanau/hapu
approval to marry and have kids, so why do we need it for
approving research that might affect our whakapapa? What
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right does the iwi have to make these decisions for all Maori
in their area? And by implication, for all non
Maori?(Roberts and Fairweather 2004, p.24)

Both the Maori academics participating in this
discussion argued that the Crown was also
politically deﬁning which organisations had
rights to speak on behalf of iwi; namely a Tribal
Trust Board or Council (Runanga or Runaka).
This was cemented into legislation from which
ﬂowed advice to researchers concerning consultation with Maori, namely, that such organisations and their representatives are the
appropriate vehicles for discussion. This ignored
the reality (some of which has been highlighted
above) that many such organisations do not
provide a consensus of the views of all of their
people, including whanau, Marae (traditional
community centre) and hapu. Such organisations are represented during consultation by an
appointed individual kaumatua or resource
manager, who may not have consulted widely
or at all (often because of genuine time
constraints) within his/her own iwi, yet is
mandated by the tribal authority to provide an
opinion on its behalf.
Tensions surrounding the issue of tribal
mandate in this iwi were also raised by several of
the Runaka who voiced their opposition to the
centralised authority of Te Runanga o Ngai
Tahu (TRONT). In a discussion about GMOs
one member said that only experts in each
whanau (extended family) knew what was and
was not tika (right relationships) between
species, and how to keep things in balance; it
was not for anyone else to decide. The Runaka
wanted to ‘‘stand on their own mana whenua
status and not be told what to do by TRONT’’.
Another Upoko (tribal leader) said it was
important that ‘‘individuals [be] the ﬁrst to have
their say on these technologies, and then the
Runanga [sic]. It was not for TRONT to decide
what biotechnologies were acceptable and why’’.
(Roberts and Fairweather 2004, p.64) Similar
views were voiced more covertly at several
interviews with Runaka, where some individuals
(mostly young men and women) conﬁded that
they were always being told what to do and what
to think by senior individuals (such as the
Upoko). Instead, they wanted to know more
about the science so that they could make up
their own minds.
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The ethical issues raised here concern the rights
of the collective versus the individual, as well as
the transparency and moral robustness of the
process whereby collectives seek to speak on
behalf of sets of people. As has been highlighted
above, the rights to speak on behalf of an iwi
are often highly contested. Moreover, collectives
can be captured by the most articulate,
politically motivated or authoritative individuals, or by a mandated person who may not
have consulted widely, or at all within his/her
own iwi.
Under Article II of the Treaty, the Crown
has a clear obligation to consult with iwi
particularly concerning collectively owned resources such as lands, forests and ﬁsheries that
might be adversely impacted by the outcomes of
the research. It can similarly be argued that
genes, too, are collectively owned taonga and
therefore also subject to Article II, based on
consultation with the appropriate group. But as
this research reveals, an increasing number of
mostly younger M
aori are claiming the right as
individuals to make up their own minds,
particularly in situations where the genetic
research involves individual choice and where
any beneﬁts or adverse effects are conﬁned to the
individual.
Expression of a range of views among
Maori is among the many healthy outcomes of
the GMO debate in New Zealand, which has
revealed a diversity of opinions drawn from
various sources, including the media, research
projects, submissions to the ERMA and the
Royal Commission on Genetic Modiﬁcation
(2001). While politically active voices of oppositional persuasions have often occupied centre
stage, other, equally important and perhaps
less biased voices also deserve to be heard.
Among iwi M
aori some of these voices remain
muted by what some have referred to as
the ‘‘tyranny of the tribe’’. By this was meant
adherence to a collectively owned set of
tribal customs, beliefs and values which could
also – in certain circumstances at least – come at
the cost of suppressing individual views and
rights.
In this regard, it is worth noting that a
majority of M
aori no longer live in their tribal
areas; approximately a quarter of all M
aori live
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in the Auckland region, in or around New
Zealand’s largest city, and many of these do not
know, or are not afﬁliated with, their traditional
iwi. Some of these Maori belong to urban (nontribal) Marae with no role in consultation with
the Crown under HSNO. What voice, then, do
these people have? Individual Article III submissions concerning GMO research are possible
only for applications that are publicly notiﬁed,
that is, for ﬁeld trials, and the conditional or full
release of GMOs. Most of all GMO research
applications, including those which, potentially
at least, might involve risks to Maori, are not
notiﬁed (usually because they are laboratorybased) but require consultation with iwi-mandated Maori individuals on IBSCs. And, as
claimed above by some, modern, legislatively
driven creations such as centralised Tribal Trust
Boards sit above, and thereby risk the marginalisation of, traditional seats of power and
authority, such as the hapu. At even higher
levels of political power, Maori party politicians
recently opposed a new law designed to empower an individual to consent to donate their
organs after an amendment to give whanau the
right to veto individual consent was rejected
(Trevett 2008).
What is at stake here is a just and fair
balancing of individual and collective rights and
responsibilities. To achieve this, the Crown
partner, be it a science provider or decisionmaker, needs to ensure that consultation involves engaging both with individual Maori,
perhaps as part of public communication and
dialogue and with the appropriate tribal organisation. For Maori, it is worth noting that as
relationships between them and non-Maori
organisations mature, as appears to be happening between Ngati Wairere and AgResearch,
participants move past contested battle lines into
a negotiated space in which the Treaty principles
are given active expression. But vigilance still
needs to be maintained by individual Maori,
hapu and iwi to ensure that those in that space
maintain transparent and inclusive consultative
processes among their people. The robust
argument and debate demonstrated above in
two large iwi, and which occurs at all levels of
M
aoridom, from ﬂax roots to Parliament,
signals that the Treaty of Waitangi continues
to be a meaningful and living document for all
M
aori.

Consultation over novel biotechnologies: who speaks for M
aori?

Note
1. The Environmental Risk
Management Authority (ERMA)
is a state agency charged with the
implementation of the HSNO

Act. Decisions about applications
deemed to be high risk are made
by an eight-person Authority, a
quasi-judicial body appointed by

the Minister for the Environment,
which also acts as the governing
board of the
ERMA.

ORANGE, C. 1987. The treaty of
Waitangi. Wellington: Allen &
Unwin.

Research Unit. Lincoln: Lincoln
University.
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Decision-support tools and the indigenous paradigm
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Sustainability legislation in New Zealand (NZ) provides an
interesting challenge for decision-makers such as planners,
architects and engineers. NZ’s Action Plan for Sustainable
Development requires ‘taking account of the social,
economic, environmental and cultural effects of our
decisions’. The assessment of sustainability in NZ thus
occurs in four dimensions. Internationally, cultural effects
are generally considered within the analysis of societal
effects. The separate consideration of cultural effects is
necessary in NZ to acknowledge the status of the
indigenous people, the Tāngata Whenua. The requirement
for separate consideration of cultural effects was created
in NZ’s founding document, the 1840 Treaty of Waitangi.
Although the addition of a cultural criterion to decisionsupport tools (DSTs) could be considered a viable solution
to accommodate the partnership obligations created by
the Treaty, the extension of international sustainability
DSTs in this way has not worked in practice. The
acknowledgement of a specific cultural dimension in the
definition of sustainable development seems to accept
that NZ’s prevalent societal values and beliefs are not
representative of its indigenous people. Therefore, in
order to incorporate effectively indigenous values and
beliefs into sustainability decision-making in NZ, an
approach based on indigenous concepts is essential. The
indigenous concept of mauri (binding force) has been
identified for inclusion in a new DST that provides a
culturally consistent measure of sustainability. The NZ
context is used to identify and illustrate the requirements
of a culturally consistent model for including sustainability
in decision-making. A preliminary ranking of the four
dimensions of sustainability assessment is presented using
an established hierarchy definition process. The result is a
methodology for sustainability assessment, developed
specifically for the NZ context, but which may also have
wider international applications where decision-makers
have limited knowledge and understanding of the
indigenous people’s culture, values and beliefs.

1. INTRODUCTION
Contingent with sharing indigenous knowledge (IK), the
traditions of the Maori people require that the context for the
perspective provided here is explained. The context for this paper
is provided in the pepeha in Fig. 1. The phrases are also defined,

Engineering Sustainability 159 Issue ES4

with other indigenous words, in the glossary. The pepeha
establish the temporal location in terms of genealogy, the
geographic location in terms of the mountains and waters of the
Maori people and their standing as the Tāngata Whenua (people
of the land). It is therefore important to understand the need for
anyone involved in sustainability assessment to follow the
tradition of acknowledging the mountains, the waters and those
that came before from the beginning of time.
It is evident from papers in this journal that a transition from the
theory of sustainable development to ‘real world’ action and
outcomes is a significant challenge in the UK and Europe. The
introduction of sustainable development principles into
legislation in New Zealand (NZ) has similarly resulted in
increased pressure on decision-makers to integrate concepts that
have not featured in the historical approaches used in their
organisations. Ashley et al. 1 comment that decision-mapping
exercises in the UK revealed that a relatively narrow set of
economic and technical criteria are used, and that decisionmaking is mainly driven by consideration of costs, risk,
environmental impact and maintaining flexibility and build
quality. Decision-making in NZ in the engineering profession has
been strongly influenced by UK practice and strongly parallels
this general approach.
The increasing demand for transparent and stakeholder-sensitive
decision-making processes experienced in Europe and the UK is
also evident in NZ. Furthermore, the opportunity that this shift in
the decision-making paradigm represents allows discussion of a
sustainable future for the planetary ecosystem and consideration
of more holistic approaches to decision-making worldwide.
Identifying appropriate actions for sustainable development in
NZ involves understanding a problem of significant complexity
due to its multi-faceted and dynamic nature. NZ’s sustainable
development policy requires ‘taking account of the social,
economic, environmental and cultural effects of our decisions’.2
The assessment of sustainability in NZ thus occurs in four
dimensions and is characterised by strong dimensional
interdependencies and intra-dimensional considerations that are
broader than the constrained interpretation usually prescribed by
conventional scientific analysis.3
In the late 1950s, the system dynamics approach to solving
industrial manufacturing problems was developed using
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Ko Te Arawa te waka

The canoe my ancestors journeyed upon

Ko Te Arawa te iwi

My people

Ko Ngati Pikiao te hapu

My clan group

Ko Matawhaura te maunga

My clan group’s mountain

Ko Te Rotoiti I Kitea a Ihenga te moana

My clan group’s waters

Ko Te Puna Whakareia a Rakeiao te turangawaewae

My place to stand

Ko Te Rangiunuora te tupuna

My people’s ancestral link

Fig. 1. The pepeha outlining the context of this paper

concepts drawn from feedback control theory to organise
available information related to the problem into computer
simulation models.3 Systems thinking has its origins in
Forrester’s industrial-based application of feedback control
theory and perceives people as interacting parts of a larger
system. In this regard, it follows that the decision-making
behaviour of people is strongly influenced by the societal system
within which they exist. Maani and Cavana4 have defined
systems thinking as the ability to see the whole, while
understanding internal dependencies, in order to explain its
complexity. It is not surprising that systems thinking is
considered a useful approach from which to address the
challenges of achieving sustainability.
Indigenous thinking also has a valuable contribution to make
and, interestingly, the definition of systems thinking has parallels
in the IK of Maori. An ancient Maori proverb, shared with the
author in 1989 by a tribal elder discussing the engineering
process, demonstrates these similarities: ‘Kimihia katoa nga
putake o te kaupapa, ingia, I kitea, kimihia te rongoa’. A literal
translation provided in a paper titled using the proverb is: ‘In
searching out all the relevant facets of an issue, there-in will lie
the understanding that can provide the solution’.5
Sustainability, while being a global challenge, necessarily
requires local actions and regional solutions. Regional
approaches are consistent with indigenous thinking in NZ.
Indigenous management of the environment is carried out for a
water catchment by the hapū (clan group).6 The importance of
regional approaches for water management has been
acknowledged in the system dynamics field by Simonovic,7 who
identified the significance of water pollution at a global level, but
noted that solutions for water problems are on a regional level.
The indigenous people in NZ consider themselves an integral part
of the ecosystem within which they exist. This relationship is an
identification with the landscape in terms of pepeha, and it is
reinforced when questioning strangers ‘No wai koe?’8 ‘Of what
waters are you?’ At the regional level, the indigenous people have
an intimate understanding of the ecosystem characteristics
specific to that place and over time. The IK of the Maori has been
repetitively verified by historic testing whose success was often
essential for continued survival. An example is the traditional
management of the kumara or sweet potato, brought to NZ via
French Polynesia from South America by Tawhaki more than a
170
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millennium ago. Kumara is one of the traditional names used for
the sweet potato in Peru. The first European explorers to land in
NZ, Hawaii and Rapanui (Easter Island), the most outlying island
groups of Polynesia, noted that the kumara was the staple food
source and very important economically at that time, the late
eighteenth century.9 The kumara is a perennial except in NZ
where the tuber must be stored in excavated caves located to
optimise passive solar gain from the winter sun. The cultivation
of kumara in NZ occurs at a latitude 128 greater than its limit in
the northern hemisphere. Traditional Maori developed the
storage practice that is peculiar to NZ, because the sweet potato
tuber could not survive the colder sub-tropical winter
experienced in NZ and geographic isolation in the Pacific Ocean
precluded replenishment of stocks on an annual basis from
further north. The development of this approach was essential to
sustain the staple food source from one growing season to
another and provides an example of the essential nature of IK in
pre-European NZ.
The characteristics of indigeneity are identified as: unity with the
environment (holistic); geographic relationship that reinforces
belonging (place); endurance over many generations (time);
development of a distinctive culture (identity); a system of
knowledge; sustainability; and a unique language. All of these
characteristics are underpinned by the primary characteristic of
the enduring relationship between peoples, their territories and
the natural environment.10
Many indigenous peoples use the tree’s dendritic structure to
symbolise the interconnectedness, interdependence and
intertwined nature of the universe11 and, in this way, IK provides
theoretical structures for understanding and prioritising
knowledge and the relationships of all things in the environment.
In Maori IK, genealogy is used to explain the structural
relationships within the ecosystem. Furthermore, the holistic
approach strongly parallels the objectives of systems thinking,
and IK therefore has much to offer in striving for sustainability.
While the potential contribution of Maori IK could be challenged
on the basis of the historic consequences for the Moa and Huia
(bird species indigenous to NZ that are now extinct), it should not
be forgotten that science developed in different parts of the world
has also had some spectacular failures. The impacts of these
failures have often been global, systemic and complex, both in
time and space, and have exposed a lack of understanding of the
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underlying cause-and-effect relationships of scientific
applications.12 Therefore, with regard to the relative merits of
western science and Maori IK, comparison of these knowledge
systems to establish superiority of one over another is not
useful when the planetary sustainability solution being sought
does not seem able to be provided by either knowledge system on
its own.
NZ has struggled to progress the concept of an approach to
sustainability that combines the strengths of western science and
Maori IK. The concept of a Treaty-based environmental audit
framework for NZ has previously been explored by the
Parliamentary Commissioner for the Environment; however,
there was no clear consensus for the framework, its desirability or
the processes for its development.13 While the report13 did
confirm that an audit framework at local and regional levels
would be more appropriate, it was considered that a piecemeal
approach to the challenge of sustainable development was
unlikely to capture the potential benefits available from the
successful combination of the two knowledge systems, western
science and Maori IK, at the theoretical level.
The work presented in this paper describes a decision-support
tool (DST) that aims to integrate and enable social, economic,
environmental and cultural well-being (sustainability) by virtue
of its holistic approach. This tool is intended to significantly
improve the quality of decision-making within and outside the
engineering profession. There are currently no decision-making
tools in mainstream use that achieve the effective integration of
cultural effects from the perspective of the Tāngata Whenua
(Maori people), and therefore this successfully implemented
research will result in a movement to a new paradigm for
decision-making in NZ. The identification of DST
characteristics relevant in the NZ context is the first step
towards this goal.

2. CHARACTERISTICS OF A USEFUL
DECISION-SUPPORT TOOL
The NZ context is differentiated from other international contexts
by the existence of, and adherence to, the 1840 Treaty of
Waitangi, NZ’s founding document and first resource
management legislation. Therefore any DST must effectively
incorporate and represent Maori perspectives to the satisfaction
of Tāngata Whenua and be consistent with the Treaty of
Waitangi. This means that the DST will need to use a conceptual
approach that incorporates appropriate IK and concepts.
Based on international best-practice, the DST should embody
‘strong sustainability’14 and therefore demonstrate ecological
integrity, acknowledge the interdependence of all life and deliver
intra- and inter-generational equity. These concepts are inclusive
as they are common to both indigenous people and brought by
the European settlers’ thinking as well as the beliefs of many
other ethnicities. System dynamics models have little impact
unless they change the way people perceive a situation. However,
to be effective, the model must communicate with and modify
prior mental models as people’s beliefs determine action.15

The DST must therefore be effects focused and must promote
social, economic, environmental and cultural well-being.
Finally, the DST should be accessible by all parts of society to
ensure informed and effective participation by all involved in
the decision-making process. For this reason the DST must be easy
to understand, simple to use and, to an extent, intuitive. The DST
should be able to determine whether a practice is not sustainable.
It should be capable of adapting to different priority settings by
users but should also clearly identify the bias applied in each case.
These characteristics are summarised in Table 1.

3. MODEL CONCEPTUAL BASIS
3.1. Mauri
Mauri is a concept that permeates all Maori thinking and earlier
work has established the potential suitability of the mauri
principle as a measure of sustainability.16 The land, forests,
waters, and all the life they support, together with natural
phenomena such as mist, wind and rocks, possess mauri.17 Mauri
is the binding force between the physical and the spiritual18 and
is a holistic concept central to Maori thinking due to its
representation in the genealogy of creation.
The creation story narrative refers to mauri existing in the
original seed, pulsing as the life principle19 impelling the shoot to
emerge in its quest for being. Mauri is the force that
interpenetrates all things to bind and knit them together; and as
the various elements diversify mauri acts as the bonding element
creating unity in diversity.20
The central proposition of this analysis is that mauri is the
binding force, the power of the gods,21 the glue that makes it
possible for everything to exist, by holding the physical and
spiritual elements of a being or thing together in unison.
When actions impact negatively upon the mauri of something,
this essential bond is weakened, and can potentially result in
the separation of the physical and spiritual elements resulting
in the death of a living thing or alternatively the loss of a
thing’s capacity to support other life. Therefore mauri has
been chosen as the conceptual basis for the DST, called the
Mauri Model.
Characteristic
Inclusive
Indigenous
Eco-centric
Holistic
Equitable
Legal relevance
Integrated
User friendly
Definitive
Transparent

Another characteristic of a good DST will be strong alignment
with the approach identified in predominant NZ legislation.
Engineering Sustainability 159 Issue ES4

Description
effectively incorporate and represent Maori
perspectives
adopt a sustainability measure from indigenous
thinking
demonstrate ecological integrity
acknowledge the interdependence of all life
deliver intra- and inter-generational equity
be effects-focused and promote social,
economic, environmental and cultural
well-being
demonstrate interconnectedness between the
criteria chosen
be flexible yet easy to understand in its
application
clearly determine whether a practice is or is
not sustainable
be transparent and clearly identify applied bias

Table 1. Characteristics for a DST relevant to the NZ context
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3.2. The Mauri Model
New Zealand legislation indicates that sustainable development
should be holistic and promote social, economic, environmental
and cultural well-being. To assess each of these well-being
dimensions using mauri as the measure of sustainability, it is
necessary to identify physical representations of those
dimensions for which the impact upon mauri can be evaluated.
These representations have been chosen as the mauri of the
community (social), whanau or family unit (economic),
ecosystem (environmental) and hapū or clan group (cultural).
It is also necessary for the DST users to apply relative weightings
to each of these four dimensions. Weightings reflect the relative
importance given to social, economic, environmental and
cultural well-being. The allocation of equal weighting to each
dimension has little validity as the lack of bias between them
assumes that these dimensions have equal importance in the real
world. This is not a valid assumption in this context.
The term sustainable development has been given many
definitions that have created confusion regarding its exact
meaning.22 The IUCN/UNEP/WWF23 definition is: ‘Improving
the quality of human life within the carrying capacity of
supporting ecosystems’. This definition identifies the need to
focus on the fundamental practice of sustainable development as
without this any economy or society can not be truly sustainable.
Following international best-practice, a non-anthropocentric
model hierarchy that reflects strong sustainability would be
expected to have the economy as a subset of society, and society
as a subset of the environment.24 This hierarchy is logical as
ultimately the human economy depends on the acceptance of the
people and the existence of a physical environment within which
to operate. However, this hierarchy does not incorporate the
cultural dimension specifically.
Both social and cultural well-being are components of society and
in many countries where the dominant culture is also that of the
indigenous people there is less potential for conflicting views. The
NZ context, however, requires that the hierarchy of these two
dimensions within the Mauri Model be determined. The order used
to discuss this hierarchy is based below on the order consistent
with the knowledge base from which the mauri concept is derived.
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communities, and it involves the close interaction of individuals
and groups with both the inner being and the external world.
Mauri is not unlike the idea of a life force or ‘the living daylights’
as in the English expression ‘you scared the living daylights out
of me’. The following discussion attempts to capture the major
life contexts of mauri in a manner that highlights key themes that
underpin the principles upon which each of the well-being
dimensions in the Mauri Model are based.
3.3. Mauri of the ecosystem
The Tāngata Whenua believe that the physical and spiritual
integrity of the ecosystem is reflected by its mauri and the state of
the environment. This includes all land, air, flora and fauna, and
water. Consideration of the mauri in terms of environmental
well-being is related to the geographic boundaries established by
a water catchment, the region of a specific hapū, and the related
impacts on estuaries, harbours and the ocean. Metrics relevant to
the mauri of the ecosystem include threats to or loss of air quality
and quantity, water quality and quantity, native species diversity
(flora and fauna), land quality and quantity, and measures or
outcomes as mitigation. Other relevant metrics are the
consumption of energy, water, renewable and non-renewable
materials, and emissions to the air, water and land. The state of
the environment that is passed onto future generations is most
important and in this regard principle 3 of Agenda 21
(inter-generational equity) is acknowledged.26
3.4. Mauri of the hapū
The well-being of a particular environment, in particular the
qualities of water within a catchment and how well managed it is,
impacts on the identity, standing and authority of the hapū in a
variety of ways. These include: reinforcing the ability to continue
in a guardianship role; the prestige associated with caring for
visitors; maintenance of the hapū knowledge base through active
reinforcement; the effective dissemination of knowledge to
successive generations; and the integrity of all of these
practices. These metrics, among others, impact directly on the
mauri of the hapū and are relevant in any assessment of cultural
well-being as a dimension of sustainability. Relevant metrics
depend on those already noted for the mauri of the ecosystem but
with specific attention to the maintenance of hapū practices and
their continued relevance for future generations.

All whanau are part of the community, and a community
occupies a specific area by virtue of the manakitanga (prestige
associated with caring for visitors) of the hapū who have
authority in a particular region. The hapū identity is entirely
dependent upon their environment of origin. This hierarchy has
been examined further using the analytic hierarchy process
(AHP).25 The AHP has been used to determine the actual
weightings of dimensions relative to each other, in effect
determining the hierarchy. To apply the AHP it has been
necessary to identify the characteristics of the four dimensions, in
terms of mauri, in more detail. The metrics chosen as
sustainability indicators for each dimension of well-being require
further analysis to ensure completeness and appropriateness for
the option being assessed or for trend analysis over time.

3.5. Mauri of the community

As noted previously, mauri is pervasive. Mauri is evident
throughout the environment, it is an intrinsic quality of water
and people, it is within groups of people like hapū and

3.6. Mauri of the whanau
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The community at large includes non-Maori, Maori from other
regions and the Tāngata Whenua. The community well-being
dimension includes their general health and safety and includes
the ability to accommodate future community needs such as land
and water resources to satisfy housing demand or the creation of
employment opportunities. Community well-being also includes
most aspects of day-to-day life such as recreational access to
parks, forests, beaches, reserves, rivers, lakes, estuaries and the
ocean or opportunities for employment. Relevant metrics include
threats to (or increased) public health or loss of life, public safety,
public recreational access, amenity value of public space and
measures or outcomes as mitigation.

Economic well-being is assessed in terms of the impact upon the
mauri of the whanau (family unit). The family unit is chosen
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because ultimately it is at this level that economic decisions impact
upon people. The impact upon the mauri of the whanau is a
measure of the direct personal effect that accrues to a whanau as a
result of a choice of action. The impact upon mauri varies from
whanau to whanau and is primarily measured in economic terms
or a reduction in levels of service. The economic impact is the
financial consequence and may be experienced as a direct fee, a
portion of rates or taxation revenue. In the majority of instances,
there is little discretion on the part of whanau to allocate these
financial resources to other priorities such as sustenance, warmth
or accommodation. Economic well-being tends to be the level of
analysis best understood by engineering practitioners when
considering choices for technological solutions.

Mauri of the
whanau
Economic
wellbeing

Mauri of
community

Social wellbeing

Mauri of
the hapu

Cultural wellbeing

Environmental wellbeing

Mauri of the
ecosystem

3.7. Weighting of dimensions
The relative importance of these four contexts of mauri can be
assessed independently by allocating a weighting bias before
measurement of impact upon mauri is carried out. As an
example, the Mauri Model was adopted by the Combined Tāngata
Whenua Forum (CTWF) to carry out a parallel assessment of
technology options for a 50-year regional planning strategy
called SmartGrowth.27 The weightings adopted by the CTWF, by
the consultant engineers involved and the potential ‘middle
ground’ compromise are provided in Table 2. Note that the
consulting engineers used a modified version of the Hellstrom
model28 for their sustainability analysis and their weightings
have been derived from that analysis.
Other weightings are also possible and, provided the model user
clearly identifies the rationale for a specific weighting set, the
model ensures any bias applied is transparent. That is, the model
user can determine the relative importance of the four well-being
dimensions with various stakeholder groups before completing
any engineering assessment or analysis.

3.8. Mauri assessment
The Mauri Model can be visualised as the Venn diagram shown in
Fig. 2. The cultural, economic and social dimensions are shown as
successive subsets of environmental well-being, which is
consistent with the weightings and prioritisation determined by
the indigenous perspective (CTWF).

Fig. 2. Venn diagram representation of the Mauri Model (nested
dimensions of well-being)

Sustainability assessment can now be carried out using the
model, based on whether a technology is identified as enhancing,
maintaining, neutral, diminishing or destroying the mauri of the
dimension being considered. As mauri is an indicator of life
force, how the mauri is affected is a direct indication of an
option’s long-term viability and sustainability. Five ratings have
been defined for the mauri of each well-being dimension. For
each dimension, the effect on mauri of a development, project or
process option is given a rating from Fig. 4.
The rating for each dimension is multiplied by the predetermined
weighting to give a final score resulting in an overall
sustainability rating in the range –2 to þ2. It should be noted that
there are a wide range of metrics that determine the impacts on
mauri. The metrics that should be used and their relative
importance are determined and established, using the AHP, by
the practitioner and stakeholders at the outset. The selection of
metrics, their relative importance for the assessment of the
cultural well-being dimension and the impact upon the mauri

An alternative visualisation of the Mauri Model is the koru
(spiral) shown in Fig. 3. The koru was the original concept for
the model; however, the nesting of dimensions in this
representation is not as readily explained. The koru uses a similar
hierarchy to that shown in Fig. 2 but with less distinct boundaries
between dimensions. The blurring of dimensional boundaries
better aligns the model with the holistic approach that is
intrinsic to IK.

CTWF
Ecosystem (environmental)
Hapū (cultural)
Community (social)
Whānau (economic)

Consulting
engineers Compromise

40%
30%
20%
10%

20%
10%
20%
50%

30%
20%
20%
30%

Table 2. Mauri (well-being) weightings adopted for the
SmartGrowth project
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Fig. 3. Koru representation of the Mauri Model as a series of
inter-related dimensions of well-being

Decision-support tools and the indigenous paradigm

Morgan

173

diminishing
mauri noho
–1

neutral
0

destroyed
mauri mate
–2

beyond a purely technical orientation. They conclude that a
holistic approach to the development of a newer breed of DSTs is
necessary in the context of sustainability.

maintaining
mauri mahi
+1

enhanced
mauri ora /kaha
+2

Fig. 4. Sustainability barometer for mauri
of the hapū should all be the sole prerogative of the hapū
affected.

In this regard, the Mauri Model could be considered one of the
newer breed. The economic, social, environmental and technical
criteria used by Sahota and Jeffery would require to be
supplemented in the NZ context with a strong sense of place. This
strong sense of place is provided by the cultural well-being
dimension in the Mauri Model based on the Maori understanding
of the place and relevance of culture and importance to
indigenous identity. A technical criterion group is not identified
specifically in the Mauri Model, as technical considerations are
typically accommodated within the economic well-being
dimension as this is also an intellectual construct of society.

4. DISCUSSION
So what does the Mauri Model do that is different? The Mauri
Model is an expert-weighted decision matrix that provides a
culturally-based template within which indigenous values are
explicitly empowered alongside ‘western’ thinking. The template
facilitates several stages of deliberation in sustainability
assessment
(a) determination of a heirarchy of dimensions (whanau,
community, hapū, ecosystem) and their weights using
mauri as the yardstick
(b) selection of significant indicators for each dimension that are
organised into a sub-heirarchy and given relative weights
(c) analysis of potential options by measuring the impact upon
mauri (barometer) for each indicator
(d) arithmetic combination of all indicators, proportionally
weighted within each dimension
(e) arithmetic combination of all dimensions, proportionally
weighted.
Both stages (d) and (e) can be carried out using computer
spreadsheets in Microsoft Excel or higher level programming
software. As the model can be used in parallel by groups with
differing perspectives, each group’s results can be readily
compared and any divergence identified. The comparison then
provides a framework for discussion and collaboration towards
the most favourable option or, alternatively, the identification of
appropriate mitigation measures.
Sahota and Jeffrey29 provide a useful perspective on the realities
of DST ‘real world’ application based on an evaluation of the
drivers for and barriers to DST adoption. Their study identifies the
importance of the decision-making context and the need to move

Characteristic

Kapelan et al.30 developed a description of a perceived ideal DST.
Their description identifies 14 criteria used to define strong and
weak characteristics of DSTs. Progress with development of the
Mauri Model is at an early stage compared with many of the DSTs
considered, and the level of detail incorporated into the Mauri
Model is not as sophisticated. Analysis of the Mauri Model
measured against the 14 criteria was carried out to determine
potential deficiencies. The analysis identified that eight of the 14
criteria were considered in the development of the Mauri Model.
As the focus for the Mauri Model was to achieve higher level
relationships that determine decision quality and defensibility,
the criteria considered most relevant were those that
determine whether the Mauri Model would be effective and
inclusive. Effectiveness and inclusivity are essential to
overcome historical barriers to participation in the NZ context,
as the indigenous perspective is rarely integrated into
decision-making.
Table 3 lists the eight common criteria identified as drivers here
and by Kapelan et al.30 Several of the other criteria were
acknowledged in the Mauri Model development, but because
these criteria are associated with the effectiveness of the DST,
the need for this level of complexity was avoided at this early
stage of development. It is interesting that Kapelan et al.
identify the majority (5 out of 7) of these common criteria as their
seven primary areas for further improvement in DSTs.
The actual value of the Mauri Model is yet to be fully
demonstrated. The model was used by CTWF in the Smartgrowth
project, and is currently being used by Ngati Pikiao practitioners
(a tribal group with at least 18 000 descendants) involved in
local government working parties, as well as both hapū in the

Kapelan et al.30 criteria description

Identified for improvement

Inclusive transparent
support for group decision-making and communications intuitive basis of model
Inclusive eco-centric transparent risk/uncertainty modelling
systematic approach to risk and uncertainty
Indigenous legal relevance/holistic sustainability criteria/indicators/impact assessment
provides framework for chains of linked
interdisciplinary needs
Uses AHP
ranking and optimisation techniques
wider use of ranking between and
across dimensions
Equitable user friendly
flexible spatial and temporal scales
not identified
Integrated holistic
level of integration
achieves high level of integration
across dimensions
User friendly definitive
how easy/difficult is it to use the DST?
not identified
Table 3. The seven criteria identified as common for a DST for the NZ context and by Kapelan et al.30
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greater Auckland region. Work to date suggests it will work in
tandem with legislative requirements to better define the
opportunity for indigenous (Maori) input during design and
consultation. The DST does this by taking an indigenous concept
(mauri) that is central to the indigenous paradigm and
categorising the impacts on mauri in terms of legislative
requirements. This approach allows enhanced identification of
the priorities from an indigenous viewpoint and enhanced
understanding from the practitioner’s viewpoint.
In this regard, the power of the Mauri Model is similar to Geldof’s
concept of interactive implementation.31 Both approaches require
the cooperation of historically separated parties and achieve this
through a shift in focus to values. This focus shift to values
requires involvement and the commitment that comes with
involvement builds trust. However, the parties have different
preferences based on their differing values; to accommodate these
differences and work together takes negotiation.
Geldof’s discussion of coping with uncertainty is useful here.
Fig. 5 shows the relationship between complexity and
uncertainties to be accepted. Geldof suggests that in complex
processes, coping with uncertainty such as sustainability
analysis, it is best to set an appropriate level of uncertainty in
order to achieve change. However, a situation between absolute
certainty and chaos is necessary for manageable change to occur.
The analogy is made to the NZ context, in that the status quo is
almost entirely reliant on a western scientific perspective while a
total shift to the indigenous perspective would result in an
unmanageable situation due to the majority’s relative ignorance
of the indigenous minority’s perspective. The Mauri Model, while
based on a concept from IK, is applied within a DST aligned to the
existing sustainability framework conceived from a western
scientific perspective. This creates a situation where the parties
involved feel that uncertainties are manageable and there are
enough opportunities to reduce uncertainties through further
investigation. The situation at the apex of the parabola in Fig. 5 is
most complex because here choices must be made. Choices

anchor the process and must be made to focus the effort, but not
so much so that contact with the context is lost.
The Mauri Model as a DST has further advantages in that it also
allows the indigenous paradigm to express the relationships
between the dimensions that in the practitioner’s engineering
paradigm are treated as separate considerations that are not
interdependent. The practitioner’s analysis and credibility is
further compromised when their cultural background has an
influence on the ranking of the dimensions, which is subjective,
and hence incorporates relative importance based on the
practitioner’s expertise and background. This phenomenon has
already been identified in relation to water management, where
water professionals struggle to gain acceptance for their
preferences in a broader societal context. Geldof describes this
as an attitude of rather doing something wrong and being certain
about it than doing something that might actually be right. The
Mauri Model avoids this by specifically identifying weightings at
the outset, before options are ranked. At a more specific level the
Mauri Model relates historic examples of indigenous values
within the categories and thus provides an opportunity for
vicarious understanding by the practitioner, with real examples
the engineer can use as justification.
Sustainability and the achieved long-term enhancement of mauri
are one and the same thing. The holistic context created within
the traditional Maori paradigm elevates the importance of
environmental, social and cultural well-being within the limits of
sustainability above more narrowly focused economic realities.
The capacity to present an alternative hierarchy of value that is
reinforced in the cultural paradigm of traditional Maori thinking
is a strength of the Mauri Model. The advantages of the Mauri
Model over other approaches are that the process emphasises
connections between levels, uses the concept of mauri as the
binding force indicative of long-term sustainability, includes
spiritual and physical aspects, and analogous western scientific
definitions allow easy interpretation.
Ongoing evaluation by a range of end users (including Tāngata
Whenua, consulting engineers, local government administrators
and politicians) is allowing weightings to be determined for the
different potential applications. Evaluation of the Mauri Model is
currently being carried out for decision-making supporting
effectiveness at the policy, feasibility, design, implementation
and monitoring stages of solution development.

Complexity

5. CONCLUSIONS

‘Cowardice’

‘Bravery’

‘Recklessness’

Conservative

Collaborative

Revolutionary

Western
science

The cultural reality of the indigenous people of NZ reinforces the
sustainability catchphrase ‘think globally—act locally’. The
guardianship ethic, essentially the maintenance of the mauri of all
things, is based on the genealogy of creation, which links all things
with humankind, providing the basis to think globally. Application
of these guardianship rights is associated with a specific
geographic relationship that reinforces the cultural identity of the
hapū and requires local action. The use of mauri as the common
yardstick simplifies the relationships between the dimensions of
sustainability (whanau, community, hapū, ecosystem) and
provides the basis for consistent prioritisation of well-being.

Indigenous
knowledge

Uncertaintes to be accepted

Fig. 5. Relationship between complexity and uncertainties to
be accepted (after Geldof31)
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Indigenous knowledge is holistic in nature and it is this
characteristic that reinforces the sustainability ethic. The Second
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International Indigenous Peoples Forum on Climate Change32
stated
Our traditional knowledge on sustainable use, conservation and
protection of our territories has allowed us to maintain our ecosystems
in equilibrium. This role has been recognised at the Earth Summit and
is and has been our contribution to the planet’s economy and
sustainability for future and present generations.

Based on the contribution that IK has made to the development of
the Mauri Model, the indigenous peoples’ perspective has further
contributions to make in achieving sustainability, and IK
continues to be of value in addressing this challenge.
Galileo proved Copernicus’s theory of a heliocentric universe
showing that the Earth did indeed revolve around the Sun.33 This
was the first work to outwardly challenge the established
authority of religion, debunking the Ptolemaic ideal of the Earth
as the centre of the universe. The concept of a heliocentric
universe was developed solely from a scientific standpoint,
breaking away from religious and cultural constraints. This
allowed western science to freely explore the universe, leading to
an unprecedented level of detailed knowledge and technological
innovation. However, as a consequence, social, cultural, spiritual
and environmental knowledge lost their relevance.
Thus, prior to the sixteenth century, the western world had a holistic
view of nature as God’s plan. That holistic worldview
interconnected knowledge of the environment, the spiritual world
and culture.34 With Copernicus and Galileo came the reign of
scientific thought with specialised branches of knowledge and, as
each branch became separate from the others, the whole body of
knowledge became fragmented. Present-day integration of the
social, economic, environmental and cultural dimensions of
sustainability is therefore a difficult goal for western scientific
approaches that treat knowledge as compartmentalised, isolating or
ignoring information that other knowledge systems would consider
highly relevant and indeed essential for a truly holistic approach.
Newton followed the work of Galileo, introducing the concept of
gravity to explain the forces of attraction between planets in the
solar system. As a result western science was able to develop an
understanding of the lunar influence on tides and plant growth.
What remains to be seen is whether the introduction of the
concept of mauri can provide the basis to better understand
sustainability in a similar way?
The Mauri Model seeks to integrate the complex and interactive
dimensions of social, economic, environmental and cultural
well-being that define sustainability in NZ. While the Mauri Model
requires further development and refinement to be sufficiently
robust for broad application, the potential that is necessary to
address sustainability challenges with a higher probability of
acceptance in the NZ context has been identified. The Mauri Model
therefore clarifies the complex and multi-faceted analysis
necessary to achieve consistency with the holistic perspective
demanded by the NZ context. Future potential applications of the
model may occur in situations where the indigenous culture of a
region is not that of the practitioner. In these situations the Mauri
Model, in conjunction with an indigenous concept akin to mauri,
may provide a process that empowers the perspective of indigenous
people and provides enhanced understanding for all involved.
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Summary
This Emerging Issues paper presents evidence from local and global trends suggesting that New Zealand should carefully
review its direction of development, and discusses the potential for New Zealand to move towards a green economy. The
United Nations Environment Programme describes the core characteristics of a green economy as: low carbon, resource
efficient and socially inclusive.
Global context
• International science-based reports have identified challenges facing the planet that arise from the effects of human
activity on the environment. Many of these problems will impact on, or are already evident in, New Zealand (p2)
• Lowering greenhouse gas emissions will require changes in patterns of production and consumption, but need not
reduce wellbeing (p2)
• Collaborative multi-stakeholder action is required as businesses, governments, and civil society alone do not have the
tools and the authority to tackle systemic risks (p2)
New Zealand context
• New Zealand’s government and parliamentary bodies have highlighted the potential impacts of these social and
environmental challenges on New Zealand’s industry, development and water quality, and the need for New Zealand to
contribute to coordinated international action to reduce greenhouse gas emissions (p4-5)
New Zealand’s potential for a green economy
• New Zealand would be advantaged by making a transition to a green economy, and is well positioned to start now to
build on its existing strengths
• New Zealand has a strong competitive advantage in renewable energy systems, and has many opportunities for growing
low –carbon technologies and services (p5)
• A number of New Zealand organisations are undertaking initiatives that increase the efficiency of resource use (p5)
• Initiatives that support social inclusiveness, as exemplified by the land and water forum, have shown resilient and
sustainable solutions are more likely to be generated by collaborative processes that incorporate government,
communities, businesses and individuals (p6)
Implementing change
• There is a need to engage the public and businesses in creating a vision for a resilient and prosperous future
• New Zealand should establish strong research collaborations to support green innovation, and foster ways to incentivise
and grow the production of low-carbon goods and services, improve efficiency, and manage demand (p6)
• Long-term investments are needed in innovation, trialling new approaches, and supporting collaborations, in areas such
as land use, energy supply and efficiency, transport and housing (p7-8)
• The path to a green economy requires a well-informed and stable policy environment, especially for issues at the
interface between economic development and environmental protection (p6)

Introduction
Over the last century, the world entered a new era, the
Anthropocene 1, in which human consumption patterns
have become a significant influence on the global
environment. Changes include biodiversity loss, reduced
quality of freshwater, ocean acidification, and a changing
climate. They are evident at both global and local scales
and represent threats to long-term sustainability and
wellbeing. These are complex problems which need
innovative and strategic long-term thinking.
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The purpose of this paper is to increase awareness of the
changing global circumstances within which New Zealand
must navigate its future. Drawing from policy reports of
international and national organisations, and the peerreviewed literature, this paper aims to encourage
discussion amongst the policy, business, academic and
wider communities to help shape a future that will
safeguard New Zealand’s social, economic and
environmental wellbeing.
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Global Context
The context for this paper is defined by three recent
publications: the Sulston Report, “People and the Planet”
(2012) by the Royal Society of London 2; the report “Global
Risks 2014” by the World Economic Forum 3; and the first
part of the IPCC Fifth Assessment Report 4, “Climate
Change 2013: The Physical Science Basis”. These reports
identify a number of linked social and environmental
challenges due to continuing growth in the global
population, expansion of the middle-classes in developing
countries, and increasing consumption of resources
globally. Many of these challenges are evident in New
Zealand.
The Sulston report examines the links between poverty,
education, expanding populations and the growing
demand for resources. It notes that the increasing rate of
development of low and middle income countries is going
to result in a rapid increase in the rate of consumption of
the world's resources, including fossil fuels and strategic
materials like copper. It concludes that unless
consumption levels are reduced, and the global
population stabilised, the global demand for resources will
become unsustainable. The report argues that, to stabilise
the global population, major improvements in resource
use efficiency, and reducing the environmental impacts of
economic activity, are needed to develop satisfying
lifestyles for the 1.3 billion people living in extreme
poverty. The Global Network of Science Academies 5 has
endorsed the Sulston report and urged national and
international policy makers to respond.
The Global Risks 2014 report also analyses the
interconnections between risks to global stability and
prosperity. It argues that unless the complex, systemic
interactions between them are better understood, no
reliable mitigation strategies can be devised. In particular,
it examines marked income disparity, structurally high
unemployment and underemployment and fiscal crises in
key economies, the failure of climate change mitigation
and adaptation and associated risks of severe weather
events and water crises. The report notes there are no
necessary trade-offs between being economically
competitive and being sustainable across nations 6. A key
message is that “Collaborative multi-stakeholder action is
required as businesses, governments, or civil society alone
do not have both the tools and the authority to tackle
systemic risks.”
Other reports agree that climate change represents a
profound challenge to human wellbeing at a global scale 7.
The IPCC Fifth Assessment Report concludes, inter alia,
that it is extremely likely human impacts are the dominant
cause of observed global warming since the 1950s and
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that future surface temperatures will be largely
determined by cumulative global greenhouse gas (GHG)
emissions. Moreover, the present trajectory for GHG
emissions is incompatible 8 with the Copenhagen Accord
for stabilising long-term climate change 9 which set a
maximum global average temperature target of 2°C above
pre-industrial levels. Staying within this limit will require
tight constraints on GHG emissions 10,11, as noted by the
OECD 12: “Although there are a number of possible
trajectories for reaching the 2°C target, they all imply a
reduction to zero of the net global greenhouse gas
emissions in the second half of this century.” These
changes will require a significant transition in all aspects of
energy supply and demand, including changes to
investments and markets 13. The International Energy
Agency (IEA) considers that a significant fraction of
existing fossil fuel reserves (particularly coal reserves)
could not be consumed under the “450 scenario”, but the
economic burden arising from stranded assets would be
limited 14.
Estimates by the IEA indicate that global costs involved in
a low-carbon transition would be minimised by early
action (i.e. before 2020), whereas the cost of the
necessary investments could at least triple if action were
delayed to later decades 15. For these reasons the IEA
considers that growth in global energy-related CO2
emissions will need to halt and start to reverse in the
current decade. However, securing reductions in GHG
emissions will be difficult without a supportive policy
environment, as acknowledged by the Director-General of
the OECD 16: “Low-carbon technologies are facing an array
of incumbent technologies that have a huge advantage
based on vast investments over decades. Those
investments are very profitable and easily attract new
capital [and] the owners of these assets aren’t going to
take kindly to their value being impaired by policies
designed to tackle climate change.”
Lowering emissions will require changes in patterns of
production and consumption, but need not result in
reduced wellbeing. Different nations already exhibit a
wide range of GHG emissions per capita. While many with
low emissions per capita have low levels of lifesatisfaction, others, such as Switzerland, Israel and
Sweden, have relatively low emissions along with high lifesatisfaction (Figure 1).
Most nations are actively working to reduce their GHG
emissions, often as part of a wider package of activities to
minimise exposure to the impacts of climate change and
to increase resilience. The European Union
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Assessing Greenhouse Gas Emissions
The rules for assessing GHG emissions are important
because they determine the responsibility for mitigating
emissions. The data shown in Figure 1 were obtained
using current rules for assigning total GHG emissions 17,
with no allowance for land-use or forestry changes. Under
this system each country is responsible for the emissions
within its borders, but not for the emissions released in
the production and delivery of goods that are imported.
So New Zealand’s gross GHG inventory includes all its
agricultural emissions and the CO2 released from the
combustion of fossil fuels in New Zealand, both
indigenous and imported.
This approach to GHG accounting is relatively
straightforward to apply, but it can lead to perverse
incentives 18. For example, if a firm with high GHG
emissions moves its operations from a country with strong
emission policies to one with weak regulations, it can
continue to supply products to its customers without
penalty. Another example is in forestry, where carbon in
the harvested timber is accounted for as if it were
combusted at the time of harvest, although many wood
products remain intact for decades. Consumption-based
accounting 19 takes a different approach, and aims to
resolve such problems by allocating the GHG emissions
released in the production of goods to the consumers, not
the producers. The GHG responsibilities of individual
countries and the incentives for emitters would change if
such rules were adopted. This could have significant
implications for New Zealand because the agricultural
production of goods for export generates nearly half its
GHG emissions.
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Figure 1: Total annual GHG emissions per capita for 123 nations and
national life-satisfaction indicators 20.

proposes to reduce its emissions to 40% below 1990 level
by 2030 21 using domestic measures. In setting its own
trajectory to a low carbon economy there are currently a
number of choices that could be attractive to New
Zealand.
For example the United Nations Environment
Programme 22 envisions a ‘green economy’ that would:
“catalyse economic activity of at least a comparable size
to business as usual, but with a reduced risk of the crises
and shocks increasingly inherent in the existing model.”
The report notes that a green economy can generate such
positive co-benefits as new employment opportunities,
better health, and improved environmental outcomes.
Under this approach, policies should be designed to link
different sectors (e.g. health, transport, land-use, energy
supply, energy efficiency), enable public procurement to
stimulate demand for green goods and services, and
achieve the lowest-cost and highest benefit solutions.
Another pathway to a ‘green economy’, suggested by
Rifkin 23, focuses on bottom-up initiatives, such as
community-supported business models. This approach
emphasises the potential for emerging information and
communications technologies to support growth in
distributed renewable energy systems, as well as enabling
the use of collaborative approaches to sustainability. Such
a transformation would be driven by business,
government and civil-society in partnership, with
government providing supportive infrastructure,
regulations, standards and taxation - processes the
Global Risks 2014 report 24 also supports.
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Figure 2: New Zealand’s greenhouse gas emissions for 2011 due
to energy use (grey shading) and transport (solid black) 25

The New Zealand Context

Compared with other nations, New Zealand’s gross GHG
emissions per capita are relatively high (Figure 1). The
main contributing sector is agriculture (47%), for which
the emissions per capita are one of the highest in the
world 26. Other sectors include energy and transport (43%)
and industrial processes (7%) 27. The main GHGs are CO2
(46%), CH4 (37%) and N2O (15%). Figure 2 shows the
breakdown of energy-related emissions per capita.
Current GHG accounting rules make allowance for
afforestation/deforestation and land use change when
reporting emissions. As a result, New Zealand’s net GHG
emissions were 13.4 tonne CO2-e per capita in 2011, rather
less than its gross emissions of 16.4 tonne per capita 28.
However, as the plantation forest area is progressively
harvested in the next decade, New Zealand’s net GHG
emissions will increase significantly 29.
The Prime Minister’s Chief Science Advisor recently issued
a report on how New Zealand is likely to be affected by
climate change in coming decades, particularly the
impacts on New Zealand industry and development 30. The
report notes that New Zealand is taking a leading role in
global research to reduce agricultural GHG emissions
through the New Zealand Agricultural Greenhouse Gas
Research Centre 31 and the Global Research Alliance. Any
reductions that may arise from this research are not yet
known and are thus not included in official estimates of
future emissions at present 32.
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The Ministry for the Environment 33 acknowledges “New
Zealand must adapt to changes in climate and contribute
to coordinated international action to reduce greenhouse
gas emissions in the atmosphere”. The Government has
set several targets for reducing national net GHG
emissions compared with gross emissions in 1990 34,
including an unconditional 5% reduction by 2020 and a
50% reduction by 2050. However, recent modelling by the
Ministry for the Environment 35 indicates that by 2040 New
Zealand’s net GHG emissions are expected to be 51%
higher than the 1990 baseline. This represents an average
growth rate of 0.8% per annum. Although there is
considerable uncertainty about the quantity of future
agricultural emissions, projections for energy and
transport emissions 36,37 show similar growth rates. Thus,
under current policy settings, GHG emissions from these
sources will continue to increase for several decades and
emissions from the energy and transport sectors alone will
exceed the 2050 target by 2030 38. This suggests that New
Zealand will need to review its development trajectory in
order to reduce its GHG emissions in both the agricultural
and energy-transport sectors, and/or increase its carbon
sinks 39, if it is to meet its 2050 emissions target.
The need for New Zealand to review its development
trajectory is also driven by emerging understanding of
local environmental degradation. The impact of
anthropogenic particulate emissions on health has been
assessed in a comprehensive way in New Zealand only in
the last decade 40. In 2006 the estimated number of
premature deaths of adults aged 30 years and over due to
air pollution from human activities was approximately
1200 41. The two largest contributing factors were
emissions from domestic fires (approximately 650
deaths) and motor vehicles (approximately 250 deaths),
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and the total social cost due to all anthropogenic
particulate emissions was $4.3B. National Environmental
Standards for Air Quality were introduced in 2004 and
annual breaches of the standards are decreasing 42.
Understanding of water pollution is also growing. From
the evidence compiled by the Parliamentary
Commissioner for the Environment (PCE) 43, it is clear that
New Zealand’s freshwater has deteriorated significantly in
recent years. The PCE concludes that “It is almost
inevitable that without significantly more intervention, we
will continue to see an on-going deterioration in water
quality in many catchments across the country,
particularly in Canterbury and Southland”. Intensification
of pastoral agriculture is a likely contributing factor to
increasing concentrations of nutrients and loss of visual
clarity 44 but other forms of land use and urban
development have also contributed to the decrease in
water quality. 45 Given the important recreational, health
and cultural values associated with water, these changes
impact on society as well as on the economy.

The Potential for a Green Economy
The global and local contexts outlined above provide
evidence that New Zealand would be advantaged by
making a transition to a green economy. New Zealand is
well positioned to accelerate from current initiatives to a
green economy, so that the benefits can occur in both the
short and long terms, with enhanced societal well-being,
improved environmental quality, and increased resilience
of the economy.
The United Nations Environment Programme’s core
characteristics of a green economy are: low carbon,
resource efficient and socially inclusive 46. The paper
examines each of these themes in relation to New
Zealand.
Low carbon
New Zealand has a strong competitive advantage in lowcarbon electricity generation, with many opportunities for
further production 47 from sources including hydro, wind,
geothermal, tidal, solar, biomass and wave energy. Some
77% of electricity generation 48 was from renewable
sources in 2011 and the government target is to reach
90% by 2025 49. Renewables make up 39% of New
Zealand’s total primary energy supply 50 and within the
OECD only Iceland and Norway have comparable, or
higher, contributions from renewables 51. On the other
hand, New Zealand’s transport systems are currently
almost completely reliant on oil. New Zealand presently
produces enough oil to provide 31% of its supplies 52, but
most of the oil consumed in New Zealand is imported at
present and thus subject to exchange rate uncertainty and
international risks. Similarly, where distance does matter,
many of New Zealand’s exports, and its tourism industry,
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rely on oil-based transport systems.
Looking to the future, there is already widespread interest
and innovation in New Zealand in forms of development
that reduce GHG emissions. In relation to the transport
sector, many businesses, councils and community
organisations are undertaking initiatives that contribute to
a low-carbon transition 53. The Government’s Green
Growth Advisory Group 2011 54 determined that New
Zealand is well positioned for greener forms of economic
development and called for a greening of strategies in
every area of government activity and throughout the
business sector. The aims of this recommendation were to
drive long-term economic development; produce higher
living standards; protect and enhance the natural
environment; and improve business innovation,
competitiveness and profitability. The New Zealand Green
Growth Research Trust “Pure Advantage” report 55
identified similar opportunities for New Zealand and
articulated the benefits of green growth to improve the
wellbeing of New Zealanders. In his address to the Annual
Congress of Plant and Food Research Ltd, Dr Garth
Carnaby was equally positive and noted the role of the
low-carbon service sector in New Zealand’s
development 56: “So here we are in New Zealand with a
good starting position and lucky to find ourselves
surrounded by favourable factors for strong comparative
advantage. But we can add to that by using our brains.”
The Riddet Institute also identified opportunities for the
agri-food sector, and recommended this sector focus on
becoming a world leader in sustainability and product
integrity 57.
Resource efficient
More efficient use of resources, including paying attention
to the full life-cycle of goods and services, and recycling
waste products, is an important feature of a green
economy. Examples include:
• Energy: the lead Government agency is the
Energy Efficiency and Conservation Authority
(EECA) which works “to make New Zealand a
better place to live, economically,
environmentally and socially, through the better
use of energy” 58. It has a range of programmes
that include providing financial assistance for
retrofitting insulation; crown loans for energy
efficiency in business; an information campaign
for energy awareness; and energy efficiency
labelling and standards.
• Environment: Resource efficiency involves
maintaining, enhancing and, where necessary,
rebuilding natural systems as critical economic
assets and for their intrinsic importance. Using a
resource in a way that degrades it for future
generations creates future costs, as illustrated by
the multi-party project to restore the degraded
Te Arawa Lakes, Rotorua, which incurred
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•

significant ongoing costs for restoration and
mitigation 59.
Infrastructure: Investment in roads, power-lines
and other infrastructure is often designed for the
highest use levels. However there is considerable
untapped potential in improved efficiency of use,
for example through better management of
demand, as outlined by the National
Infrastructure Unit 60. Current examples of
demand management in New Zealand include
the AA Real Time Traffic Information Systems
and the Transpower Demand Response
programme.

Socially inclusive
Resilient, robust and sustainable solutions are more likely
to be generated by collaborative processes which
incorporate the relative strengths and advantages that
come from government, communities, businesses and
individuals 61. As the Land and Water Forum has
demonstrated 62, it is possible to get agreement on a way
forward by bringing together people from different
interest groups to work together on solutions, building on
the vibrancy of multiple cultures and the innovations that
come from different perspectives on a problem. Greater
use of collaborative processes was a recommendation of
the Green Growth Advisory Group: “Central and local
government should be encouraged to make, and/or
support, greater use of collaborative processes for the
management of natural capital and resolution of complex
issues at the interface of economic development and
environmental protection.” 63
Collaborative stewardship of the environment requires
genuine partnership across all sectors, including urban and
rural, Māori and Pākehā, and it needs investment by
central and local government in expertise and funding.
Potential exists in providing opportunities for local
stewardship of significant ecological zones – for example,
the strong public interest in ecosanctuaries and marine
reserves and the increase in customary management
areas (mataitai and taiāpure). Collaborative solutions,
however, are most likely to be achieved by communities
that are socially inclusive and cohesive. The Global Risks
2014 report ranks radical inequality in the distribution of
wealth as the most urgent risk to economic and social
prosperity, followed by climate change and water crises,
findings that are echoed by New Zealand research. 64

Implementing Change
The suggestions in this section are raised with the aim of
promoting discussion rather than as specific
recommendations. New Zealand’s strengths include its
economic vitality, its unique cultural values, its history of
innovation and entrepreneurship, and the freedom for
enterprise to develop. Being relatively unencumbered by
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trade agreements makes it easier for New Zealand to trial
novel solutions without complex negotiations and tradeoffs with other members of trading zones, for example. A
powerful case has also been made that smaller scale
production is often more carbon efficient and socially
inclusive than industrial production on a large-scale 65.
Historically, increased economic wellbeing has come on
the back of technological change. Technological change
created economies of scale during industrialisation;
technological changes in medicine led to (and will lead to)
wider demographic transitions and changed population
dynamics. Technological change will, no doubt, be the
driver of sustainable increases in wellbeing both locally (in
New Zealand) and globally. The key to greening New
Zealand is through locally relevant technological change,
'pulling', through incentives and information sharing and
public good science spill-overs, rather than 'pushing' New
Zealanders to 'do and be good citizens', through secondbest legislation. Businesses and consumers will ultimately
establish what works in New Zealand, and what does not.
However, work is needed to engage both the public and
businesses in creating a vision for a resilient and
prosperous future.
Moving down this pathway will involve investing in
innovation, trialling new approaches, and supporting
collaborations. In the short run there will be some losers
in this process that may need support from the winners,
and some (currently unsustainable) winners will need to
adapt to stay ahead. In the long run all can benefit, but
that will happen only if there is an acceptance that a range
of better approaches will need to be implemented in the
short term. Bottom-up initiatives by businesses and
communities will be the spark, but positive policy support
may need to provide tinder (e.g., education, subsidies, tax
incentives, etc) in some cases. In particular, stable policies
will be needed to provide business certainty, to support
infrastructure transitions and to address issues at the
interface of economic development and environmental
protection.
To help implement the move to a green economy, further
efforts are required to enhance knowledge and inform the
pathway to change. New Zealand should establish a strong
multi-disciplinary research collaboration that would
support green innovation by fostering ways to incentivise
and grow the production of low-carbon goods and
services, improve efficiency and manage demand, while
recognising economic, social and cultural drivers. This
initiative is necessary for good intentions to be turned into
practical solutions, whereby people embrace change
because it benefits them directly within their own lifetime.
There are many sectors in New Zealand where research
and innovation, new technologies, and innovative
initiatives would be able to support a move to a green
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economy. The following sub-sections discuss examples of
these opportunities.
Land use
New Zealand is well placed to develop and trial locallyresponsive agricultural and forestry regimes that are more
resilient and result in improved environmental indicators
and higher value products. Examples of these include:
• The Land and Water Forum, which has pioneered
a collaborative approach to the vexed questions
of water quality and allocation in New Zealand.
There is much to learn from this model of
working together to design a future that can
generate prosperity within environmental limits.
• The new Forestry Stewardship Council standards
for New Zealand, which followed a similar
collaborative process 66. This requires socially
responsible management of plantations, the
preservation of rare and endangered species,
bush buffers along both sides of all permanent
waterways, and 10% of the plantation area in
native bush to be sustainably managed. 67 In
many countries, the sustainable management of
indigenous forests is fostered and some New
Zealand native woods are highly valued as
finishing timbers. .
• Steps being taken by Dairy New Zealand 68, and
by many farmers, to reduce the social and
environmental impacts of their operations,
through upgraded effluent systems, better
nutrient management, and smart water use.
Many community groups are also actively
engaged in the restoration of rivers, wetlands,
coasts and other key ecological zones, in
collaboration with farmers, such as the
Integrated Catchment Management programme
for the Motueka River 69.
• Businesses creating value from the
environmental and social qualities of their
products, such as Sustainable Winegrowers and
Zespri, who verify these qualities through
industry-initiated audit schemes 70.
It is vital that such collaborative approaches reach out to
all sectors of the community, and that land-based
industries work in ways that are socially positive, and
within environmental limits for carbon and nutrient
budgets. These limits should be based on reliable scientific
evidence, and should be independently set and audited.
This is needed to encourage locally-responsive innovation
and to ensure that land-based industries are genuinely
sustainable.
Energy Supply
The total primary energy supply in New Zealand per capita
is slightly less than the average for the OECD 71 and the
country is unusual for the abundance of its energy
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endowments, both renewable and non-renewable 72. One
emerging electricity generation source, tidal currents,
presently under commercial trial in Kaipara harbour, has
the potential to substantially increase New Zealand’s
power generation capacity 73. There is also significant
potential for other resources such as solar, wind,
geothermal, bioenergy, and hydro 74. New Zealand’s
reserves of non-renewables, such as coal, gas and oil, also
include major deposits of methane hydrate, although
there is no technology to exploit that resource at present.
The government’s goal is for New Zealand to make the
most of all its energy resources 75.
A secure electricity supply that is essentially 100%
renewable is technically achievable with the existing hydro
capacity plus additional wind, geothermal, bioenergy and
peak generation, although there is some uncertainty
about how the system would operate in the existing
electricity market 76. These issues and others, such as
demand side management, unscheduled and distributed
generation, and new loads with potential storage, such as
electric vehicles, should be addressed as part of the
evolution of a ‘smart-grid’ in New Zealand 77. The
Government has recently announced the formation of the
“Smart Grid Forum” 78 to advance the development of the
network through dialogue among representatives from
business, scientific circles, policy makers, regulators and
consumers. This initiative is expected to build multistakeholder collaboration in the electricity sector 79,80.
New Zealand was the first country in the world to build a
large geothermal power plant, at Wairakei in 1958.
Another innovative example of industrial level usage of
geothermal energy is at Industrial Symbiosis Kawerau 81
combining industrial wood fibre processing with
geothermal electricity, and low grade steam for pulp
production, and drying lumber and paper products. This is
the largest industrial user of geothermal steam in the
world and is an example of community engagement to
develop local sustainable opportunities. Kawerau is also
the proposed site for development of an advanced
biofuels processing plant to convert Radiata pine residues
to bioethanol or “drop-in” biofuels 82. A partnership has
been established between pulp plant owners Norske Skog
and the petroleum retailer Z-Energy, with some financial
support from the government.
Housing and Domestic Energy Use
Houses consume 12% of all delivered energy in New
Zealand 83 and residential energy use per capita is
relatively low, just 57% of the OECD average 84. Older
houses in New Zealand are often poorly insulated and
draughty, making them difficult to heat, and homes are
frequently colder than the minimum temperatures
recommended by the World Health Organization, and
there is evidence that this has detrimental health
outcomes 85. Research on New Zealand household energy
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cultures 86 showed that the 25% of households on lower
incomes have the lowest energy use and very economical
energy practices. Low-income home owners have few
options for up-grading and tend to have cold damp houses
with inefficient heating appliances. The Warm Up New
Zealand: Heat Smart programme addresses their financial
constraints in part, and has generated significant health
benefits 87, estimated at $5 for every $1 spent.
One of the main success stories of the Warm Up New
Zealand: Heat Smart programme is that it went beyond
the usual approach of simply providing home-owners with
incentives and information 88. It focused explicitly on nonenergy indicators of success such as the number of thirdparty funders contributing to the scheme, their financial
input, numbers of doctor visits, the number of jobs
created, and the quality of audits performed.
Despite this success, the growing number of rental
properties means that more people are disadvantaged
because they have little capacity to make changes for
warmth and efficiency. This makes rental accommodation
a priority for policy action 89 and a ‘warrant of fitness’
scheme, which sets rental housing standards, based in
part on the Healthy Housing Index 90, is currently being
trialled. The use of such home energy rating and
certification schemes, and a wider range of Minimum
Energy Performance Standards for energy appliances, has
been previously recommended by the International
Energy Agency 91. Such measures may also help to improve
the energy efficiency of another group, the 20% of
households with the highest energy use. Although
members of this group have the financial capacity to
improve the efficiency of their dwellings, they tend not to
do so 92.
Transport
Road transport is a significant source of GHG emissions in
New Zealand, producing 45% of emissions from energy
use, and is a significant source of particulate emissions 93.
The fuels are mainly petrol and diesel, with smaller
quantities of LPG, bioethanol and biodiesel.
New Zealand’s transport sector is unusual in a number of
ways. The country has more vehicles per capita than most
others 94 and energy use per capita for road transport is
20% above the OECD average 95. In comparison with a
group of 18 IEA countries in 2008, the share of passenger
transport carried by private vehicles, the percentage of
freight carried by trucks, and the energy used per tonnekm of freight transport were all high 96.
Decarbonising the transport system will be a major sociotechnical transition that will involve not only technological
change, but people and their behaviours at all scales,
including households, business sectors and government 97.
There are four aspects to consider 98: changes in transport
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technologies; changes in the way technologies are used;
shifting norms and aspirations; and broader changes such
as infrastructure and policy settings. An analysis of 85
transport case-studies 99 indicates that many individuals,
businesses and organisations are already making lowcarbon transport a reality, but that they tend to work in
isolation. This suggests that a multi-stakeholder Transport
Forum, similar to the Smart Grid Forum, may be needed to
advance the transport transition. Examples of some of the
transport initiatives in New Zealand include:
• Electric Vehicles: Because of its renewable
electricity sources, electric vehicles are well
suited to New Zealand 100 and will reduce
transport particulate emissions 101. The power
supply system is expected to cope well because
demand will increase incrementally 102. In
addition the new demand is likely to be
manageable, at around 25% of the present
load 103. Electric cars are now fully commercial on
the basis of the last decade’s research and
development of batteries, electric motors and
drivetrains 104. The next few years will see these
improvements amplified. Batteries are being
developed with more capacity, longer life, which
are lighter, and cost less to run. Current activity
in New Zealand includes research, electric
vehicle production and battery electric
conversions 105. New Zealand developments also
include hands-free inductive charging of electric
vehicles, extending to dynamic charging in
motion 106 where vehicles are powered as they
move above in-road induction coils, thereby
helping eliminate range anxiety for electric
vehicle users. This technology, originating at the
107
University of Auckland , could provide the
benefits of lower noise, higher efficiency and
lower cost fuel.
• Fuel Saving: New Zealand transport and freight
companies have been innovative with GPS
technology, incentives, goal setting, and driver
training to achieve large-scale behavioural
changes to deliver fuel efficient eco-driving.
New Zealand Post and Downer Transport are
now driving more than 13 million km/year with
major reductions in fuel use, vehicle emissions,
and fewer accidents. Training sessions with
especially trusted trainers showed immediate
fuel reductions of 40% and continuing year on
year reductions of 5% 108.
• Switching transport modes: Wellington Regional
Council has implemented a transport programme
every summer since 2010, called Active A2B 109
aiming to reduce congestion by increasing the
choice of transport modes. It focuses on the
non-energy related benefits of health and wellbeing from providing a significant amount of
support to encourage non-motorised journeys.
A reduction in car trips of 20% and an increase in
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Alternatives to GDP
One barrier to a greener economy is the perception that it
could lead to a lower GDP (gross domestic product), the
measure most often used as an indicator of economic
progress. However there is a growing understanding and
awareness at the highest levels, both academically (Nobel
Laureates in Economics, Sen and Stiglitz 110) and politically
(UK Prime Minister David Cameron 111; former French
President, Nicolas Sarkozy 112) that there are now
alternative, and often better, measures of economic
development available to us than GDP.
GDP was developed during the 1930s as a measure of the
state of the productive economy. At that time there was a
need to measure the total amount of goods and services
that were being produced in the market economy
following the shock of the Great Depression. The
subsequent demands of wartime economies to do
likewise led to its popularity. However, life satisfaction
and happiness levels have remained fairly stable in many
developed countries, despite decades of rising GDP per
capita. Evidently the quality of outcome of economic
activity is at least as important as the quantity, and people
derive benefits from many things that are not part of the
market economy.
Recognising this, an increasing number of economists and
elected leaders have come to see the present focus on
GDP as too limiting. Consequently there has been growing
pressure, both academically and politically, to consider
alternative measures or complements to GDP that are
‘better suited to the purpose’ of capturing the quality,
quantity and sustainability of economic wellbeing 113.
These alternative metrics include surveyed and composite
measures of happiness and life satisfaction, such as the
Human Development Index (HDI) 114; the Ecological
Footprint 115; the OECD Better Living Index 116; and the
World Values Survey 117. Their use is beginning to influence
what some of the leading economies in the world are
striving to achieve. GDP still has a role to play, but it is no
longer regarded as the only metric that matters by
forward thinkers in key developed economies.
There is also increased interest amongst commentators 118
and officials in New Zealand in examining broad measures
of wellbeing. The NZ Treasury 119 has considered
alternatives in its ‘Higher Living Standards Framework’ 120.
There is growing support from academic, political and
policy communities for GDP to become just one of a
number of indicators of what New Zealand might seek to
measure and evaluate. As the country becomes more
sophisticated socially, environmentally and ethically, the
role of GDP as a singular goal for setting policy is likely to
diminish.
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cycling and walking have been consistently
achieved since 2010.
While changes to transport technologies and
infrastructure will be needed in the longer term to achieve
reductions in emissions and fuel use, the last two
examples show that programmes focussed on modal shift
and behavioural change, finding human solutions to
human problems of over-consumption and inefficiency,
can show impressive results in the short term for small,
up-front investments.

In Conclusion
Many natural systems (e.g. climate, water) are so affected
by humans that they are starting to limit the quality of life,
and if left unchecked will severely degrade human
wellbeing. A wide range of indicators all point to the need
for New Zealand to reduce its greenhouse gas emissions
and to limit the deterioration of New Zealand’s
environment. New Zealand can deal with these
challenges, and make a number of economic, social and
environmental wins, by becoming a green economy.
New Zealand is well placed to make this transition, but in
order to do so, policy and investment decisions need to
consistently support this change. New Zealand’s historic
track record for developing innovative technological
solutions is a strength that can help implement the
transition, given appropriate support for research,
development and demonstration, both in the public and
private sectors.
Personal, social, cultural and behavioural changes will also
be necessary for the transition. It will require strong
leadership, incentives and regulations from government at
all levels, as well as industry buy-in. It will also require a
strong bottom-up culture of inclusive decision-making and
society-wide embracing of a new vision for New Zealand.
Businesses, large and small, will have a central role in the
transition to a green economy, but few will achieve the
change on their own and so will need government
support, including strong drivers and tight regulations.
Becoming greener can dramatically increase sustainable
economic, social and business wellbeing. The challenge for
New Zealand is to act nimbly and with foresight.
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How the island became green – a ‘Just So’ scenario
One upon a time... there was a small country, an island nation, that survived mostly by selling food and fibre products on
international commodity markets.
Every day... production would increase: more meat, more wool, more logs, more fish, more fruit, and more milk. Growing GDP was
the most important goal for that country, even more important than the wellbeing of its people and the environment.
But one day... people started to realise that their rivers were becoming increasingly polluted, it was harder to catch fish and more
native birds and animal species were threatened with extinction.
Then... the rest-of-the-world started to realise that the people of the island nation weren’t that clever and happy after all, because
they kept polluting their own nest.
At the same time ... serious storms and droughts started to impact on the world as a result of climate change. The rest-of-theworld also noticed that the people of this island nation were very high per capita producers of greenhouse gases, higher than
almost all others in the world, and that it kept increasing. So the rest-of-the-world started to doubt that the island nation was truly
‘clean and green’ and they became less keen on visiting the country and buying its products.
Because of that... the people of the island nation were finally galvanised into action. They realised they had many advantages, like
lots of renewable energy, many businesses that were already passionate about sustainability, farmers who knew how to maintain a
healthy environment, and many innovators and entrepreneurs.
And then... they started to work together: businesses, councils, communities, politicians and researchers, realising that a move to a
lower carbon footprint would be beneficial for the economy, society and the environment. They all agreed that a resilient, healthy
environment and society needed to be the basis of the economy, and that GDP alone was not effective as a measure of success.
Also … they realised that it was actually not as hard as they thought to combine their nation’s natural advantages and resources
with cutting-edge innovation and come up with products and services that the rest-of-the-world really valued.
So finally... in much less time than they thought, they had 100% renewable electricity, low-carbon heating and transport systems,
clean and healthy waterways and coasts, reduced biodiversity loss, and happier and healthier communities.
Ever since then... the island nation has once again been looked up to by the rest-of-the-world for its leadership in achieving a
vibrant economy alongside a healthy environment. Smart people continue to return home to that country from around the world,
attracted by the many jobs for skilled and knowledgeable people and its beautiful healthy environment.
The end.
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