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Scenario	
  planning	
  is	
  one	
  of	
  the	
  most	
  prominent	
  methods	
  applied	
  by	
  organisations	
  to	
  assist	
  48 

long-­‐term	
   decision	
   making.	
   This	
   paper	
   uses	
   a	
   case	
   study	
   method	
   to	
   demonstrate	
   how	
  49 

scenarios	
  can	
  be	
  operationalised	
  to	
  inform	
  future	
  strategies	
  and	
  to	
  challenge	
  rigid	
  silo-­‐based	
  50 

decision	
  making	
  approaches.	
  The	
  WaterProof	
  Northwest	
  scenarios	
  developed	
  by	
  the	
  authors	
  51 

in	
   collaboration	
   with	
   a	
   range	
   of	
   stakeholders,	
   and	
   described	
   within	
   this	
   paper,	
   offer	
   a	
  52 

platform	
   for	
   considering	
   the	
   future	
   of	
   the	
   water	
   environment.	
   The	
   scenarios	
   were	
  53 

developed	
  in	
  the	
  context	
  of	
  meeting	
  the	
  goals	
  of	
  the	
  European	
  Water	
  Framework	
  Directive.	
  54 

This	
  Directive	
  has	
  the	
  core	
  aim	
  of	
  improving	
  the	
  chemical	
  and	
  ecological	
  status	
  of	
  Europe’s	
  55 

water	
  bodies.	
  The	
  scenarios	
  highlight	
  that	
  water	
  bodies	
  in	
  the	
  case	
  study	
  area	
  (the	
  region	
  of	
  56 

Northwest	
  England)	
  are	
  impacted	
  directly	
  by	
  a	
  wide	
  array	
  of	
  driving	
  forces	
  which	
  will	
  affect	
  57 

the	
   state	
   of	
   the	
  water	
   environment	
   over	
   the	
   coming	
   decades.	
   This	
   analysis	
   demonstrates	
  58 

that	
  organisations	
  responsible	
  for	
  creating	
  and	
  implementing	
  long-­‐term	
  plans	
  and	
  policies	
  to	
  59 

manage	
  water	
  are	
  often	
  far	
  removed	
  from	
  the	
  forces	
  that	
  will	
  influence	
  the	
  effectiveness	
  of	
  60 

the	
  exercises	
   that	
   they	
  are	
  engaged	
   in.	
  The	
  WaterProof	
  Northwest	
  scenarios	
  highlight	
   that	
  61 

organisations	
   need	
   different	
   decision	
   making	
   approaches	
   in	
   order	
   to	
   adapt	
   to	
   modern	
  62 

environmental	
  challenges.	
  They	
  also	
  raise	
  questions	
  over	
  whether	
  environmental	
  legislation	
  63 

such	
   as	
   the	
   Water	
   Framework	
   Directive	
   should	
   incorporate	
   a	
   futures	
   perspective	
   in	
  64 

recognition	
  of	
  the	
  wide	
  ranging	
  forces	
  influencing	
  their	
  implementation.	
  	
  65 
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1. Introduction	
  77 

Analysing	
   recent	
   trends,	
   integrating	
   varied	
   potential	
   drivers	
   of	
   change	
   and	
   subsequently	
  78 

intervening	
  through	
  strategy	
  and	
  plan	
  making	
  to	
  positively	
  shape	
  the	
  future	
  lies	
  at	
  the	
  core	
  79 

of	
  environmental	
  planning.	
  There	
  is	
  an	
  implicit	
  need	
  to	
  incorporate	
  a	
  ‘futures	
  perspective’	
  in	
  80 

this	
   field,	
   and	
   given	
   this	
   need,	
   individuals	
   and	
   organisations	
   should	
   ideally	
   be	
   skilled	
   at	
  81 

responding	
   to	
   uncertainty	
   and	
   complexity	
   as	
   part	
   of	
   the	
   development	
   of	
   long-­‐term	
  82 

strategies	
  and	
  forward	
  plans.	
  However,	
  methods	
  and	
  approaches	
  to	
  analyse,	
  and	
  respond	
  to	
  83 

future	
   uncertainties	
   are	
   not	
   widely	
   engaged	
   with	
   nor	
   applied.	
   Over	
   recent	
   decades,	
   an	
  84 

increased	
   level	
   of	
   awareness	
   of	
   the	
   sheer	
   unpredictability	
   of	
   complex	
   natural	
   and	
  85 

constructed	
  systems	
  has	
  begun	
  to	
  emerge	
  as	
  societies	
  experience	
  the	
  impacts	
  of	
  synergistic	
  86 

crises	
  and	
  powerful	
  individual	
  events	
  (Brown	
  et	
  al	
  2010).	
  Changing	
  climates,	
  global	
  financial	
  87 

crises	
   and	
   natural	
   disasters	
   affect	
   economies,	
   nations	
   and	
   ecosystems	
   across	
   the	
   globe,	
  88 

highlighting	
   the	
   presence	
   of	
   external	
   forces	
   that	
   lie	
   beyond	
   the	
   control	
   of	
   even	
   the	
  most	
  89 

seemingly	
   sophisticated	
   organisational	
   structures	
   (Renn	
   2008;	
   Smil	
   2008;	
   White	
   2010).	
  90 

Anticipating	
   and	
   incorporating	
   these	
   complex	
   issues	
   within	
   environmental	
   planning	
   can	
  91 

bring	
   significant	
   benefits.	
   However,	
   the	
   development	
   of	
   long-­‐term	
   strategies,	
   plans	
   and	
  92 

decisions	
   are	
   hampered	
   by	
   often	
   narrow	
   disciplinary,	
   geographic	
   or	
   temporal	
   foci	
   of	
  93 

organisations.	
   As	
   understanding	
   of	
   the	
   interconnected	
   and	
   global-­‐localising	
   nature	
   of	
  94 

modern	
   society	
   deepens,	
   planning	
   and	
   decision	
   making	
   practices	
   should	
   also	
   evolve	
   to	
  95 

better	
  prepare	
  actors	
  and	
  agencies	
  for	
  these	
  wider,	
  and	
  progressively	
  more	
  dynamic,	
  drivers	
  96 

of	
  change.	
  97 

	
  98 

In	
   order	
   to	
   best	
   serve	
   the	
   public,	
   scientists	
   and	
   policy	
   makers	
   have	
   a	
   responsibility	
   to	
  99 

recognise	
   and	
   respond	
   to	
   evolving	
   circumstances	
   that	
   influence	
   societies,	
   economies	
   and	
  100 

natural	
   environments.	
   All	
   too	
   often,	
   however,	
   responses	
  materialise	
   after	
   a	
   serious	
   event	
  101 

has	
   been	
   experienced	
   or	
   a	
   ‘weak	
   signal’	
   becomes	
   magnified.	
   The	
   increased	
   risk	
   of	
   New	
  102 

Orleans	
  to	
  catastrophic	
  flooding	
  by	
  a	
  gradual	
  erosion	
  of	
  natural	
  defences	
  and	
  inappropriate	
  103 

development	
  had	
  been	
  highlighted	
  prior	
  to	
  Hurricane	
  Katrina	
   in	
  2005	
  (Wisner	
  et	
  al.	
  2004),	
  104 

yet	
   this	
   insight	
  did	
  not	
  alter	
  practice	
   in	
  order	
   to	
   lessen	
   this	
   risk.	
  Whilst	
   it	
   is	
   reasonable	
   to	
  105 

assume	
  that	
  not	
  all	
  such	
  risks	
  can	
  be	
  anticipated,	
  in	
  the	
  New	
  Orleans	
  case	
  the	
  data	
  was	
  there	
  106 

and	
   the	
   threat	
   identified.	
   It	
   is	
   clear	
   that	
   evidence	
   of	
   a	
   problem,	
   identification	
   of	
   tangible	
  107 

causal	
   chains	
   and	
   the	
   proposal	
   of	
   possible	
   solutions	
   does	
   not	
   always	
   provide	
   a	
   strong	
  108 

enough	
  argument	
  to	
  motivate	
  changes	
  to	
  plans	
  or	
  processes	
  until	
  after	
  a	
  detrimental	
  event.	
  	
  109 

	
  110 



Although	
   it	
   is	
   increasingly	
  understood	
  that	
  many	
  events	
  have	
  a	
  direct	
  or	
   indirect	
   influence	
  111 

way	
  beyond	
  their	
  perceived	
  sphere,	
  to	
  be	
  more	
  resilient	
  to	
  change	
  there	
  is	
  a	
  clear	
  need	
  to	
  112 

build	
  strategic	
  thinking	
  into	
  the	
  process	
  of	
  developing	
  strategies	
  and	
  forward	
  plans.	
  Whilst	
  it	
  113 

is	
  acknowledged	
  that	
  damaging	
  events	
  do	
  have	
  the	
  potential	
  to	
  set	
  agendas	
  (Kingdon	
  1984)	
  114 

or	
  create	
  momentum	
  for	
  policy	
  change,	
   for	
  example	
   in	
  the	
  case	
  of	
   flood	
  risk	
  management	
  115 

(Johnson	
  et	
  al.	
  2005),	
  this	
  is	
  clearly	
  an	
  unsustainable,	
  reactive	
  process.	
  There	
  is	
  real	
  value	
  in	
  116 

adopting	
   a	
  more	
   long-­‐term	
   strategic	
   view	
   supported	
  by	
   appropriate	
   tools	
   and	
   techniques,	
  117 

and	
   developing	
   a	
   knowledge	
   base	
   to	
   help	
   better	
   respond	
   to	
   the	
   possible	
   array	
   of	
   future	
  118 

uncertainties.	
  119 

	
  120 

Enhancing	
  knowledge	
  and	
  awareness	
  of	
   the	
  dynamic	
  nature	
  of	
  problems	
  affecting	
  society,	
  121 

and	
   their	
   potential	
   implications,	
   is	
   a	
   precursor	
   to	
   understanding	
   how	
   best	
   to	
   adapt	
  122 

governance	
   structures	
   and	
   decision	
   making	
   processes.	
   Taking	
   this	
   broad	
   challenge	
   as	
   its	
  123 

starting	
   point,	
   this	
   article	
   provides	
   theoretical	
   and	
   practical	
   insights	
   into	
   addressing	
  124 

uncertainty	
   and	
   complexity	
   with	
   a	
   particular	
   focus	
   on	
   environmental	
   planning.	
   Broad	
  125 

themes	
   related	
   to	
   the	
   motivation	
   for,	
   and	
   methods	
   lying	
   behind,	
   future	
   thinking	
   are	
  126 

discussed.	
   Specific	
   focus	
   is	
   paid	
   to	
   scenarios,	
   which	
   have	
   emerged	
   as	
   a	
   key	
   route	
   for	
  127 

embedding	
   futures	
   perspectives	
   into	
   planning	
   and	
   decision	
   making.	
   The	
   WaterProof	
  128 

Northwest	
  project,	
  which	
  developed	
  scenarios	
  to	
  incorporate	
  a	
  long-­‐term	
  perspective	
  within	
  129 

water	
  management	
   in	
   Northwest	
   England,	
   is	
   analysed	
   as	
   a	
   case	
   study	
   (Carter	
   and	
  White	
  130 

2010).	
  WaterProof	
  Northwest	
  is	
  discussed	
  in	
  the	
  context	
  of	
  the	
  methods	
  employed	
  and	
  the	
  131 

transferable	
   learning	
   that	
   the	
   process,	
   and	
   the	
   interpretation	
   of	
   its	
   outcomes,	
   generated.	
  132 

Particular	
   attention	
   is	
   paid	
   to	
   the	
   European	
   Water	
   Framework	
   Directive,	
   which	
   set	
   an	
  133 

important	
  context	
  for	
  the	
  development	
  of	
  the	
  WaterProof	
  Northwest	
  scenarios.	
  	
  134 

	
  135 

This	
  article	
  aims	
  to	
  stimulate	
  a	
  wider	
  appreciation	
  of	
  the	
  value	
  of	
  scenario	
  development	
  as	
  a	
  136 

tool	
   to	
   address	
   the	
   inherent	
   uncertainty	
   and	
   complexity	
   that	
   characterises	
   environmental	
  137 

decision	
  making,	
  and	
   increase	
  awareness	
  of	
  how	
   this	
  approach	
  can	
  be	
  applied	
   in	
  practice.	
  138 

The	
   insights	
   contained	
  with	
   this	
   article,	
   including	
   the	
   learning	
  generated	
   from	
  engaging	
   in	
  139 

the	
  process	
  of	
  scenario	
  development,	
  can	
  support	
  proactive	
  future-­‐oriented	
  decision	
  making	
  140 

in	
  the	
  field	
  of	
  environmental	
  planning	
  and	
  management.	
  	
  141 

	
  142 

	
  143 

	
  144 



2. Futures	
  Methods	
  145 

	
  146 

"We	
  can	
  either	
  stumble	
  into	
  the	
  future	
  and	
  hope	
  it	
  turns	
  out	
  alright	
  or	
  we	
  can	
  147 

try	
  and	
  shape	
   it.	
  To	
   shape	
   it,	
   the	
   first	
   step	
   is	
   to	
  work	
  out	
  what	
   it	
  might	
   look	
  148 

like".	
  149 

(Ladyman,	
  2006)	
  150 

	
  151 

The	
   view	
   that	
   some	
   issues	
   are	
   just	
   too	
   complex	
   to	
   be	
   resolved	
   by	
   standard,	
   linear	
   and	
  152 

analytical	
   approaches	
   is	
   not	
   a	
   new	
   one.	
   Rittel	
   and	
   Webber	
   (1973)	
   compartmentalised	
  153 

problems	
   into	
   two	
   types:	
   tame	
   problems	
   and	
  wicked	
   problems,	
   where	
   the	
   latter	
   may	
   be	
  154 

multi-­‐causal,	
  dynamic,	
  subject	
  to	
  ambiguity,	
  and	
  importantly,	
  resist	
  resolution.	
  In	
  addition	
  to	
  155 

this	
   complexity,	
   the	
   high	
   degree	
   of	
   uncertainty	
   characterising	
   many	
   contemporary	
   issues	
  156 

was	
   highlighted	
   by	
   Funtowicz	
   and	
   Ravetz	
   (1991)	
   who	
   advocated	
   that	
   we	
   should	
   move	
  157 

towards	
   ‘post-­‐normal’	
   science;	
   reflective	
   of	
   a	
   situation	
   where	
   data	
   may	
   be	
   limited	
   and	
  158 

normal	
   planning	
   and	
   decision	
  making	
   approaches	
  may	
   not	
   be	
   equipped	
   to	
   provide	
   timely	
  159 

interventions.	
   Owens	
   and	
   Owens	
   (1991)	
   have	
   also	
   questioned	
   the	
   effectiveness	
   of	
   the	
  160 

traditional	
  environmental	
  policy	
  and	
  planning	
  cycle,	
  which	
  may	
  create	
  implementation	
  gaps	
  161 

inhibiting	
  action,	
  particularly	
  where	
   information	
   is	
  hard	
   to	
  quantify,	
  problems	
  are	
  complex	
  162 

and	
  the	
  distribution	
  of	
  related	
  costs	
  and	
  benefits	
  varies	
  spatially	
  and	
  temporally.	
  163 

	
  164 

Despite	
   the	
   high	
   degree	
   of	
   uncertainty	
   that	
   characterises	
   the	
   description	
   and	
   analysis	
   of	
  165 

forces	
  with	
  the	
  potential	
  to	
  shape	
  the	
  future,	
  planners	
  and	
  decision	
  makers	
  must	
  continue	
  166 

to	
  develop	
  and	
  implement	
  long-­‐term	
  plans	
  and	
  strategies	
  that	
  aim	
  to	
  maintain	
  and	
  improve	
  167 

environmental	
  quality.	
  Indeed,	
  there	
  are	
  often	
  legislative	
  mechanisms	
  in	
  operation	
  at	
  supra-­‐168 

national	
   and	
   national	
   scales	
   that	
  mandate	
   the	
   production	
   of	
   such	
   plans	
   and	
   strategies	
   in	
  169 

fields	
   including	
   water	
   management,	
   nature	
   conservation	
   and	
   flood	
   risk	
   management	
  170 

(European	
   Union	
   2000;	
   2007).	
   The	
   long	
   time	
   horizons	
   that	
   characterise	
   such	
   legislation	
  171 

implies	
   the	
   need	
   for	
   methods	
   and	
   approaches	
   that	
   offer	
   a	
   means	
   of	
   embedding	
   ‘future	
  172 

thinking’	
   and	
   ‘horizon	
   scanning’	
   into	
   environmental	
   planning.	
   Further,	
   the	
   increased	
   focus	
  173 

on	
   sustainable	
   development	
   over	
   recent	
   years,	
   and	
   the	
   intergenerational	
   timescales	
   that	
  174 

this	
  concept	
  implies,	
  has	
  moved	
  the	
  task	
  of	
  considering	
  potential	
  future	
  patterns	
  of	
  growth	
  175 

and	
  development	
  to	
  the	
  centre	
  of	
  policy	
  and	
  scientific	
  agendas	
  (Raskin	
  2005).	
  	
  	
  	
  176 

	
  177 



Perhaps	
  as	
  a	
  result	
  of	
  the	
  uncertainty	
  influencing	
  environmental	
  planning	
  and	
  management	
  178 

agendas	
   and	
   the	
   associated	
   challenges	
   for	
   planners	
   and	
   decision	
   makers,	
   Skaburskis	
   and	
  179 

Teitz	
   (2003)	
   state	
   that	
   spatial	
   planners	
   have	
   tended	
   to	
   overstate	
   and	
   exaggerate	
   future	
  180 

forecasts	
   when	
   these	
   are	
   compared	
   with	
   eventual	
   outcomes.	
   They	
   cite	
   reasons	
   for	
  181 

overstating	
   future	
   conditions	
   and	
   outcomes,	
   including	
   limited	
   knowledge	
   of	
   the	
   complex	
  182 

processes	
   affecting	
   cities	
   and	
   social	
   networks	
   (and	
   how	
   these	
   systems	
   and	
   processes	
  183 

function	
  themselves),	
  errors	
   in	
  estimation	
  based	
  on	
  projecting	
  forward	
  past	
  trends,	
   limited	
  184 

information	
   on	
   relevant	
   issues	
   and	
   institutional	
   factors	
   affecting	
   the	
   forecasters.	
  185 

Exaggerated	
  predictions	
  may	
  also	
  result	
  from	
  an	
  underestimation	
  of	
  the	
  power	
  of	
  individual	
  186 

and	
   collective	
   behaviour	
   change	
   that	
   can	
   act	
   to	
  moderate	
   the	
   impact	
   of	
   emerging	
   trends	
  187 

(Skaburskis	
  and	
  Teitz	
  2003).	
  	
  188 

	
  189 

There	
  is,	
  however,	
  a	
  range	
  of	
  decision	
  aiding	
  tools	
  and	
  techniques	
  that	
  can	
  help	
  to	
  overcome	
  190 

some	
  of	
  the	
  pitfalls	
  of	
  forecasting	
  outlined	
  above,	
  enabling	
  a	
  more	
  nuanced	
  perspective	
  of	
  191 

possible	
  future	
  conditions	
  to	
  be	
  gained.	
  These	
  can	
  be	
  broadly	
  categorised	
  according	
  to	
  the	
  192 

time	
  horizons	
   that	
   they	
   focus	
   on.	
  Quantitative	
   trend	
   analyses	
   are	
   data	
   driven	
   approaches	
  193 

generally	
  used	
  to	
  make	
  near-­‐term	
  projections	
  based	
  on	
  existing	
  trends	
  using	
  mechanical	
  and	
  194 

sometimes	
  statistical	
  methods.	
  These	
  include	
  time-­‐series	
  forecasts	
  and	
  trend	
  extrapolations,	
  195 

which	
   are	
   used	
   to	
   project	
   forward	
   relatively	
   stable	
   systems	
   and	
   processes	
   such	
   as	
  196 

demographic	
  change.	
  Their	
  objective	
  nature	
  makes	
  such	
  approaches	
  easy	
  to	
  communicate,	
  197 

but	
  they	
  generally	
  fail	
  to	
  address	
  dynamic	
  processes	
  that	
  are	
  not	
  easy	
  to	
  quantify.	
  Also,	
  as	
  198 

noted	
  by	
  the	
  Cabinet	
  Office	
  (2001:	
  6)	
  trend	
  analyses	
  are	
  “…extrapolations	
  of	
  the	
  past…”	
  and	
  199 

should	
   therefore	
   ideally	
   be	
   complemented	
   by	
   with	
   qualitative	
   approaches	
   that	
   provide	
  200 

scope	
   to	
   incorporate	
   the	
   consideration	
   of	
   future	
   drivers	
   of	
   change.	
   Indeed,	
   predictive	
  201 

modelling	
   is	
   not	
   well	
   suited	
   to	
   studying	
   complex	
   and	
   integrated	
   social	
   and	
   ecological	
  202 

systems	
  that	
  are	
  strongly	
  influenced	
  by	
  human	
  behaviour	
  (Raskin	
  2005).	
  	
  203 

	
  204 

Qualitative	
   trend	
   analyses,	
   which	
   generally	
   have	
   a	
   longer	
   term	
   focus,	
   are	
   based	
   on	
   the	
  205 

notion	
   that	
   many	
   of	
   the	
   seeds	
   of	
   the	
   future	
   are	
   contained	
   within	
   the	
   present,	
   although	
  206 

relevant	
   information	
   is	
   often	
   widely	
   dispersed	
   and	
   difficult	
   to	
   extrapolate.	
   Investigating	
  207 

potential	
   ‘mega-­‐trends’	
   across	
   the	
   fields	
   of	
   society,	
   politics,	
   environment,	
   economics	
   and	
  208 

technology	
   is	
   one	
   route	
   into	
   gaining	
   a	
   better	
   understanding	
   of	
   forces	
   that	
   could	
   exert	
   a	
  209 

significant	
   influence	
   over	
   the	
   future	
   of	
   a	
   defined	
   topic.	
   This	
   process	
   is	
   also	
   referred	
   to	
   as	
  210 

‘horizon	
   scanning.’	
   Looking	
   beyond	
   the	
   traditional	
   scope	
   of	
   scenario	
   exercises	
   brings	
   into	
  211 



consideration	
  ‘wild	
  cards’	
  and	
  ‘weak	
  signals’	
  (Brown	
  et	
  al	
  2010).	
  Wild	
  cards	
  are	
  high	
  impact-­‐212 

low	
  probability	
  events	
  that	
  can	
  emerge	
  from	
  natural	
  (e.g.	
  earthquakes,	
  tsunamis,	
  volcanos)	
  213 

or	
  human	
  systems	
  (e.g.	
  the	
  collapse	
  of	
  the	
  Berlin	
  Wall	
  or	
  the	
  Fukushima	
  nuclear	
  accident).	
  214 

Wild	
  cards	
  can	
  emerge	
  as	
  a	
  result	
  of	
  weak	
  signals	
  or	
  ‘background	
  noise’	
  in	
  a	
  system	
  that	
  can	
  215 

sometimes	
  provide	
  an	
   indication	
  of	
  a	
  significant	
  event	
  or	
  period	
  of	
  change	
  on	
  the	
  horizon.	
  216 

Such	
   issues	
   are	
   sometimes	
   incorporated	
   into	
   scenario	
   exercises	
   as	
   ‘shocks’	
   that	
   lead	
   to	
  217 

fundamental	
  shifts	
   in	
  societal	
  behaviour	
  or	
  geo-­‐politics.	
  Techniques	
  for	
   investigating	
  mega-­‐218 

trends,	
  wild	
  cards	
  and	
  weak	
  signals	
   include	
  stakeholder	
  workshops	
  and	
  Delphi	
  surveys,	
  the	
  219 

latter	
  being	
  a	
  method	
  through	
  which	
  a	
  panel	
  of	
  selected	
  experts	
  anonymously	
  contribute	
  to	
  220 

a	
  process	
   of	
   identifying	
   key	
   themes	
   related	
   to	
   the	
   future	
  of	
   a	
   particular	
   topic.	
   The	
  Delphi	
  221 

Technique	
  has	
  a	
  history	
  of	
  application	
  in	
  the	
  public,	
  private	
  and	
  academic	
  sectors	
  (Hsu	
  and	
  222 

Sandford	
  2007),	
  and	
  has	
  been	
  described	
  by	
  Linstone	
  and	
  Turoff	
  (1975:	
  3)	
  as:	
  “a	
  method	
  for	
  223 

structuring	
   a	
   group	
   communication	
   process	
   so	
   that	
   the	
   process	
   is	
   effective	
   in	
   allowing	
   a	
  224 

group	
  of	
  individuals,	
  as	
  a	
  whole,	
  to	
  deal	
  with	
  a	
  complex	
  problem”.	
  225 

	
  226 

The	
   ‘drivers	
   of	
   change’	
   identified	
   by	
   quantitative	
   and	
   qualitative	
   trend	
   analyses	
   form	
   a	
  227 

starting	
  point	
  for	
  scenario	
  development.	
  Scenarios	
  are	
  one	
  of	
  the	
  most	
  well	
  recognised	
  and	
  228 

commonly	
   applied	
   strategic	
   futures	
   methods.	
   They	
   are	
   now	
   considered	
   in	
   greater	
   detail	
  229 

including	
  an	
  overview	
  of,	
  and	
  lessons	
   learnt	
  from,	
  a	
  recent	
  scenario	
  exercise	
  conducted	
  by	
  230 

the	
  authors	
  within	
  the	
  WaterProof	
  Northwest	
  project.	
  	
  231 

	
  232 

3. Scenarios:	
  History	
  and	
  Application	
  233 

A	
   scenario	
   is	
   essentially	
   an	
   imagined	
   sequence	
   of	
   future	
   events.	
   Scenarios	
   are	
   not	
  234 

predictions	
  or	
  forecasts,	
  and	
  levels	
  of	
  probability	
  are	
  not	
  assigned.	
  Instead,	
  they	
  can	
  be	
  most	
  235 

effectively	
   viewed	
   as	
   vehicles	
   through	
   which	
   different	
   possible	
   future	
   conditions	
   are	
  236 

explored.	
  In	
  some	
  cases	
  their	
  implications	
  are	
  assessed	
  through	
  modelling	
  exercises.	
  The	
  aim	
  237 

of	
  scenario	
  exercises	
  is	
  not	
  to	
  paint	
  an	
  accurate	
  picture	
  of	
  how	
  the	
  future	
  will	
  unfold,	
  and	
  so	
  238 

outcomes	
  should	
  be	
  treated	
  with	
  caution	
  to	
  avoid	
  misinterpretation	
  by	
  groups	
  who	
  may	
  not	
  239 

fully	
  understand	
   the	
  nature	
  of	
   the	
  scenario	
  process.	
  Rather,	
   scenarios	
  can	
  help	
   individuals	
  240 

and	
   organisations	
   develop	
   a	
   longer	
   term	
   ‘futures	
   perspective’	
   that	
   acknowledges	
  241 

uncertainty	
  and	
  embraces	
  this	
  as	
  a	
  key	
  feature	
  of	
  strategic	
  planning	
  exercises.	
  Scenarios	
  can	
  242 

enable	
   the	
   construction	
  of	
   future	
   visions	
   to	
  be	
   cultivated	
  and	
   in	
   some	
   cases	
   avoided,	
   and	
  243 

used	
  in	
  this	
  way	
  they	
  can	
  provide	
  a	
  powerful	
  nexus	
  for	
  individuals	
  and	
  organisations	
  to	
  work	
  244 

towards.	
  	
  	
  245 



	
  246 

Several	
   reviews	
   have	
   been	
   undertaken	
   that	
   provide	
   an	
   overview	
   of	
   different	
   scenario	
  247 

approaches	
  (Bishop	
  et	
  al	
  2007;	
  EEA	
  2000	
  and	
  2001;	
  Van	
  Notten	
  et	
  al	
  2003;	
  Voros	
  2006).	
  In	
  a	
  248 

professional	
   context,	
   scenarios	
   trace	
   their	
   origins	
   back	
   to	
   military	
   planning	
   exercises	
  249 

undertaken	
   around	
   the	
   start	
   of	
   the	
   Cold	
  War.	
   It	
   was	
   not	
   until	
   the	
   futures	
   studies	
   of	
   the	
  250 

1970’s	
   that	
   scenarios	
   began	
   to	
   mesh	
   narrative	
   approaches	
   with	
   modelling	
   techniques	
  251 

(Raskin	
   2005),	
   often	
   focusing	
   on	
   issues	
   related	
   to	
   environmental	
   sustainability.	
   An	
   early	
  252 

example	
  of	
  this	
  approach	
  was	
  The	
  Limits	
  to	
  Growth	
  report	
  (Meadows	
  et	
  al	
  1972).	
  This	
  study	
  253 

utilised	
   a	
   systems	
   dynamics	
   model	
   to	
   develop	
   scenarios	
   to	
   consider	
   the	
   implications	
   of	
  254 

global	
   driving	
   forces	
  on	
  prospects	
   for	
   human	
  development	
   through	
   to	
   the	
   end	
  of	
   the	
  21st	
  255 

century.	
  One	
  of	
  the	
  most	
  influential	
  scenario	
  sets	
  of	
  recent	
  years	
  is	
  the	
  IPCC	
  greenhouse	
  gas	
  256 

emissions	
   (GHG)	
   scenarios	
   (IPCC	
   2000),	
  which	
   act	
   as	
   a	
   key	
   input	
   to	
   global	
   climate	
   change	
  257 

models	
  that	
  then	
  project	
  future	
  changes	
  to	
  climate	
  and	
  weather	
  variables.	
  Key	
  driving	
  forces	
  258 

with	
   the	
   potential	
   to	
   influence	
   levels	
   of	
   future	
   GHG	
   emissions	
   are	
   reflected	
   within	
   the	
  259 

scenarios,	
   including	
   demographic,	
   technological	
   and	
   economic	
   issues.	
   Variations	
   in	
   the	
  260 

direction	
   of	
   these	
   driving	
   forces	
   and	
   the	
   relationships	
   between	
   them	
   lead	
   to	
   significantly	
  261 

diverging	
   atmospheric	
   GHG	
   levels	
   over	
   the	
   21st	
   Century.	
   Consequently,	
   resulting	
   climate	
  262 

change	
   projections	
   display	
   a	
   wide	
   range	
   of	
   possible	
   outcomes	
   depending	
   on	
   the	
   chosen	
  263 

emissions	
   scenario.	
   The	
   IPCC	
   example	
   demonstrates	
   how	
   the	
   scenario	
  method	
   now	
   finds	
  264 

itself	
  at	
  the	
  heart	
  of	
  global	
  environmental	
  policy	
  and	
  planning.	
  	
  265 

	
  266 

Scenarios	
   are	
   now	
   used	
   across	
   the	
   public,	
   private	
   and	
   third	
   sectors.	
   There	
   are	
   several	
  267 

circumstances	
  where	
   scenarios	
   are	
   commonly	
   developed	
   and	
   used	
   by	
   stakeholder	
   groups	
  268 

and	
  organisations.	
  These	
   include	
   introducing	
  a	
   futures-­‐oriented	
  perspective	
   into	
   long-­‐term	
  269 

planning	
   processes,	
   for	
   example	
  when	
   creating	
   a	
   new	
   vision	
   or	
  mission	
   statement	
   for	
   an	
  270 

organisation.	
   In	
  addition	
  to	
   influencing	
  strategic	
  policy,	
  scenarios	
  can	
  also	
  be	
  useful	
  during	
  271 

the	
  development	
  of	
  forward	
  plans,	
  particularly	
  those	
  that	
  will	
  have	
  long-­‐term	
  consequences.	
  272 

These	
   include	
   land	
  use	
  plans,	
  where	
   scenarios	
   are	
  of	
   value	
   in	
   assessing	
   the	
   strengths	
   and	
  273 

weaknesses	
   of	
   different	
   land	
   use	
   options	
   designed	
   to	
   guide	
   the	
   future	
   growth	
   and	
  274 

development	
  of	
  cities	
  or	
  regions	
  for	
  example.	
  In	
  essence,	
  scenarios	
  offer	
  an	
  opportunity	
  to	
  275 

interrogate	
   the	
   potential	
   performance	
   of	
   strategies,	
   policies	
   and	
   actions	
   under	
   different	
  276 

future	
  conditions.	
  277 

	
  278 



Scenarios	
   can	
  also	
  be	
  usefully	
   applied	
  where	
   an	
  organisation	
  or	
   a	
   sector	
   is	
   anticipating	
  or	
  279 

experiencing	
   change	
   either	
   as	
   a	
   result	
   of	
   internal	
   restructuring	
   or	
   the	
   impact	
   of	
   external	
  280 

forces.	
  However,	
  if	
  an	
  organisation	
  waits	
  until	
  it	
  is	
  hit	
  by	
  ‘turbulence’	
  it	
  can	
  often	
  be	
  too	
  late	
  281 

to	
  respond	
  effectively.	
  Indeed,	
  it	
  can	
  take	
  a	
  large	
  organisation	
  up	
  to	
  five	
  years	
  to	
  respond	
  to	
  282 

significant	
  changes	
  in	
  its	
  external	
  operating	
  environment,	
  a	
  time	
  span	
  that	
  Shell	
  have	
  aimed	
  283 

to	
  reduce	
  to	
  eighteen	
  months	
  by	
  incorporating	
  scenario	
  thinking	
  (The	
  Henley	
  Centre	
  2001).	
  284 

It	
   is	
  beneficial	
  for	
  organisations	
  to	
  internalise	
  a	
  strategic	
  long-­‐term	
  view	
  into	
  their	
  planning	
  285 

processes	
  and	
  operations	
  by	
  building	
  horizon	
  scanning	
  capacity.	
  Used	
  in	
  this	
  way,	
  scenarios	
  286 

can	
   act	
   as	
   an	
   early	
   warning	
   device	
   highlighting	
   emerging	
   issues	
   that	
   organisations	
   could	
  287 

usefully	
  address	
  through	
  additional	
  research,	
  action	
  or	
  strategy	
  development.	
  	
  288 

	
  289 

Scenario	
   development	
   is	
   generally	
   a	
   participatory	
   process.	
   Indeed,	
   scenarios	
   are	
   social	
  290 

products	
   emerging	
   from	
   a	
   social	
   process	
   (Garb	
   et	
   al	
   2008).	
   Developing	
   and	
  working	
  with	
  291 

scenarios	
   within	
   real-­‐world	
   planning	
   and	
   policy	
   making	
   settings	
   can	
   help	
   individuals	
   and	
  292 

organisations	
  to	
  challenge	
  their	
  ‘worldview’	
  and	
  perceptions	
  of	
  how	
  the	
  future	
  may	
  unfold.	
  293 

Scenarios	
   are	
   therefore	
   a	
   valuable	
   educational	
   and	
   awareness	
   raising	
   tool.	
   Due	
   to	
   their	
  294 

ability	
   to	
   encourage	
   collaboration	
   between	
   scientists,	
   policy	
   makers	
   and	
   the	
   public,	
   the	
  295 

process	
  of	
  scenario	
  development	
  can	
  be	
  regarded	
  as	
  equally	
  if	
  not	
  more	
  important	
  that	
  the	
  296 

end	
  product	
  (Clark	
  et	
  al	
  2006).	
  Further,	
  using	
  scenarios	
   in	
  practice	
  can	
  act	
  as	
  a	
  catalyst	
  for	
  297 

the	
  participation	
  of	
  a	
  diverse	
  range	
  of	
  stakeholders	
  in	
  a	
  workshop	
  setting,	
  bringing	
  a	
  broader	
  298 

range	
  of	
   individuals	
   into	
  the	
  decision	
  making	
  process.	
  Here,	
  scenarios	
  can	
  help	
  to	
  broaden	
  299 

consideration	
   of	
   the	
   scope	
   of	
   possibilities	
   influencing	
   particular	
   decisions	
   or	
   actions.	
   In	
  300 

addition,	
  the	
  development	
  of	
  collaborative	
  links	
  between	
  related	
  sectors	
  and	
  agencies	
  may	
  301 

strengthen	
  the	
  implementation	
  of	
  forward	
  plans	
  or	
  project	
  actions.	
  However,	
  some	
  caution	
  302 

must	
  be	
  exercised	
  here	
   in	
  that	
  scenarios	
  are	
  effectively	
  a	
  process	
  of	
  negotiation	
  about	
  the	
  303 

future	
  that	
  takes	
  place	
  between	
  a	
  number	
  of	
  actors	
  with	
  a	
  stake	
  in	
  that	
  future.	
  As	
  a	
  result	
  of	
  304 

the	
   social	
   nature	
   of	
   the	
   process	
   there	
   is	
   the	
   danger	
   that	
   powerful	
   groups	
   will	
   seek	
   to	
  305 

‘colonise’	
  future	
  visioning	
  exercises	
  for	
  their	
  own	
  ends	
  (Sadar	
  1999).	
  	
  306 

	
  307 

Research	
   into	
   the	
   use	
   of	
   scenarios	
   suggests	
   that	
   they	
   can	
   stimulate	
   benefits	
   including	
  308 

making	
   decisions	
   more	
   robust,	
   strengthening	
   organisational	
   performance,	
   and	
   enhancing	
  309 

policy	
  making	
  (Bezold	
  2010;	
  EEA	
  2009).	
  In	
  this	
  context,	
  Hulme	
  and	
  Dessai	
  (2008)	
  distinguish	
  310 

between	
   determining	
   the	
   predictive	
   success,	
   decision	
   success	
   and	
   learning	
   success	
   of	
  311 

scenario	
   exercises.	
   Echoing	
   the	
   potential	
   value	
   of	
   scenarios	
   as	
   a	
   vehicle	
   for	
   challenging	
  312 



perceptions	
  and	
  worldviews,	
  Wack	
  (1985)	
  believes	
  that	
  a	
  key	
  criterion	
  for	
  determining	
  the	
  313 

effectiveness	
   of	
   scenarios	
   concerns	
   the	
   extent	
   to	
   which	
   they	
   can	
   perform	
   this	
   function.	
  314 

More	
  research	
  is	
  needed	
  to	
  demonstrate	
  the	
  benefits	
  of	
  scenarios	
   in	
  practice,	
  which	
  could	
  315 

help	
  to	
  strengthen	
  the	
  uptake	
  of	
  the	
  process.	
  	
  316 

	
  317 

4. WaterProof	
   Northwest:	
   exploring	
   the	
   implementation	
   of	
   the	
   Water	
   Framework	
  318 
Directive	
  using	
  scenarios	
  319 

	
  320 
The	
  WaterProof	
  Northwest	
  scenarios,	
  developed	
  by	
  the	
  authors	
  working	
  collaboratively	
  with	
  321 

a	
  group	
  of	
  stakeholders,	
  aimed	
  to	
  introduce	
  a	
  futures	
  perspective	
  into	
  the	
  consideration	
  of	
  322 

the	
  water	
  environment	
  and	
  water	
   resources	
   in	
  Northwest	
  England.	
  The	
  Water	
  Framework	
  323 

Directive	
  (WFD)	
  provided	
  an	
  important	
  legislative	
  background	
  for	
  the	
  scenario	
  development	
  324 

process.	
   The	
   WFD	
   is	
   Europe’s	
   most	
   ambitious	
   piece	
   of	
   water	
   management	
   legislation,	
  325 

streamlining	
   previously	
   separate	
   water	
   related	
   legislation	
   under	
   one	
   umbrella	
   (European	
  326 

Union	
   2000).	
   The	
   purpose	
   of	
   the	
  WFD	
   is	
   to	
   develop	
   a	
   framework	
   to	
   protect	
   and	
   prevent	
  327 

further	
  deterioration	
  of	
  Europe’s	
  water	
  bodies,	
   including	
   inland	
   surface	
  water,	
   transitional	
  328 

water,	
   coastal	
   water	
   and	
   groundwater.	
   Article	
   4	
   of	
   the	
   Directive	
   sets	
   out	
   its	
   core	
  329 

environmental	
   objectives,	
   which	
   centre	
   on	
   the	
   achievement	
   of	
   ‘good	
   water	
   status’	
   in	
  330 

Europe’s	
   water	
   bodies	
   by	
   2015,	
   although	
   there	
   are	
   exceptions	
   enabling	
   this	
   date	
   to	
   be	
  331 

postponed	
   to	
   2027	
   providing	
   that	
   no	
   further	
   deterioration	
   of	
   the	
   status	
   of	
   water	
   bodies	
  332 

occurs	
  (European	
  Union	
  2000).	
  The	
  assessment	
  of	
  water	
  status	
  encompasses	
  ecological	
  and	
  333 

chemical	
  dimensions.	
  	
  334 

	
  335 

Taken	
  together,	
  the	
  objectives	
  of	
  the	
  WFD	
  outline	
  the	
  basic	
  principles	
  of	
  a	
  comprehensive,	
  336 

holistic	
   and	
   sustainable	
   approach	
   to	
   European	
   water	
   management.	
   Looking	
   beyond	
   the	
  337 

good	
  water	
   status	
  objective,	
   other	
   key	
   elements	
   of	
   the	
  Directive	
   include	
   (following	
  Chave	
  338 

2001):	
  	
  339 

	
  340 

• Encouraging	
  the	
  sustainable	
  use	
  and	
  protection	
  of	
  water	
  supplies.	
  	
  	
  341 

• Protecting	
  and	
  enhancing	
  the	
  aquatic	
  environment	
  (habitats	
  and	
  species).	
  	
  342 

• Reducing	
  point	
  source	
  and	
  diffuse	
  pollution	
  to	
  surface	
  and	
  groundwater	
  bodies.	
  	
  343 

• Helping	
  to	
  mitigate	
  the	
  effects	
  of	
  floods	
  and	
  droughts.	
  	
  344 

	
  345 

To	
   achieve	
   these	
   objectives	
   the	
   Directive	
   requires	
   the	
   development	
   of	
   River	
   Basin	
  346 

Management	
  Plans	
   (RBMP)	
  and	
  associated	
   ‘programmes	
  of	
  measures’	
   to	
   implement	
  water	
  347 



management	
   actions.	
   An	
   economic	
   analysis	
   of	
   the	
   potential	
   costs	
   of	
   proposed	
   measures	
  348 

must	
  be	
  provided.	
  	
  The	
  plans	
  outline	
  how	
  the	
  objectives	
  of	
  the	
  WFD	
  will	
  be	
  met	
  in	
  the	
  river	
  349 

basin	
   within	
   the	
   required	
   timescale.	
   Focusing	
   at	
   the	
   river	
   basin	
   scale	
   challenges	
   many	
  350 

institutional	
   norms	
   as	
   this	
   adheres	
   to	
   natural	
   geographical	
   and	
   hydrological	
   boundaries,	
  351 

rather	
   than	
   the	
   traditional	
  emphasis	
  of	
  water	
  management	
  on	
  administrative	
  and	
  political	
  352 

borders.	
  	
  353 

	
  354 

The	
   Environment	
   Agency	
   (the	
   central	
   government	
   agency	
   responsible	
   for	
   protecting	
   and	
  355 

improving	
  the	
  environment	
  of	
  England	
  and	
  Wales,	
  including	
  delivering	
  the	
  WFD)	
  anticipates	
  356 

that	
  meeting	
  the	
  objectives	
  of	
  the	
  Directive	
  for	
  the	
  Northwest	
  region	
  of	
  England	
  will	
  take	
  to	
  357 

2027	
  (Environment	
  Agency	
  2009).	
  There	
  is	
  considerable	
  uncertainty	
  surrounding	
  the	
  future	
  358 

direction	
   of	
   key	
   drivers	
   of	
   change,	
   such	
   as	
   economic	
   growth	
   or	
   technological	
   change	
   for	
  359 

example,	
  which	
  will	
  impact	
  on	
  water	
  quality	
  and	
  quantity	
  issues	
  over	
  these	
  timescales.	
  The	
  360 

WaterProof	
  Northwest	
  project	
  was	
  conceived	
  to	
  respond	
  to	
  this	
  issue	
  through	
  developing	
  a	
  361 

set	
  of	
  scenarios	
  to	
  give	
  an	
  insight	
  into	
  how	
  the	
  Northwest	
  region	
  and	
  its	
  water	
  environment	
  362 

might	
   evolve	
   over	
   the	
   coming	
   decades.	
   Raising	
   awareness	
   of	
   related	
   issues	
   through	
   the	
  363 

creation	
  and	
  analysis	
  of	
  the	
  WaterProof	
  Northwest	
  scenario	
  set	
  provides	
  additional	
  insights	
  364 

into	
   the	
   challenges	
   facing	
   the	
   Environment	
   Agency	
   when	
   implementing	
   the	
   WFD	
   in	
   the	
  365 

region.	
  366 

	
  367 
4.1. The	
  WaterProof	
  Northwest	
  scenarios:	
  method	
  and	
  output	
  368 

Scenario	
  development	
  was	
  guided	
  by	
  a	
  core	
  project	
  team	
  involving	
  staff	
  from	
  the	
  University	
  369 

of	
   Manchester,	
   the	
   Mersey	
   Basin	
   Campaign	
   (a	
   partnership	
   organisation	
   with	
   a	
   remit	
   to	
  370 

improve	
  the	
  water	
  environment	
  of	
   the	
  river	
  Mersey),	
   the	
  Environment	
  Agency	
  and	
  United	
  371 

Utilities	
   (a	
   private	
   sector	
   water	
   company	
   responsible	
   for	
   water	
   supply	
   and	
   waste	
   water	
  372 

treatment	
   in	
   Northwest	
   England).	
   The	
   research	
  methodology	
   included	
   15	
   semi-­‐structured	
  373 

interviews	
  involving	
  individuals	
  from	
  the	
  water	
  sector,	
  local	
  government,	
  major	
  developers,	
  374 

environmental	
   organisations	
   and	
   regional	
   bodies.	
   Six	
  workshops	
   involving	
   26	
   key	
   regional	
  375 

stakeholders	
   helped	
   identify	
   and	
   refine	
   the	
   list	
   of	
   drivers,	
   aided	
   the	
   construction	
   of	
   the	
  376 

scenarios	
   and	
   then	
   collaboratively	
   discussed	
   their	
   implications.	
   Figure	
   1	
   summarises	
   the	
  377 

scenario	
  development	
  method.	
  	
  378 

	
  379 



	
  380 
	
  381 

Figure	
  1:	
  The	
  WaterProof	
  Northwest	
  scenario	
  development	
  methodology	
  382 

	
  383 

The	
  first	
  stage	
  of	
  WaterProof	
  Northwest	
  was	
  to	
  explore	
  drivers	
  of	
  change	
  with	
  the	
  potential	
  384 

to	
  affect	
  the	
  future	
  growth	
  and	
  development	
  of	
  the	
  region,	
  many	
  of	
  which	
  will	
  also	
  directly	
  385 

and	
  indirectly	
  influence	
  the	
  processes	
  of	
  developing	
  and	
  implementing	
  responses	
  to	
  manage	
  386 

the	
   water	
   environment.	
   A	
   challenging	
   aspect	
   of	
   horizon	
   scanning	
   projects	
   such	
   as	
  387 

WaterProof	
  Northwest	
   is	
  not	
  to	
  simply	
  recognise	
  the	
  diverse	
  and	
  wide	
  ranging	
  factors	
  that	
  388 

drive	
   change,	
   but	
   rather	
   in	
   selecting	
   and	
   focusing	
   in	
   on	
   the	
   few	
   factors	
   that	
   are	
   most	
  389 

relevant	
   to	
   the	
   issue	
   being	
   investigated.	
   A	
   participatory	
   method	
   involving	
   a	
   review	
   of	
  390 

relevant	
  literature,	
  workshops	
  and	
  interviews	
  involving	
  a	
  range	
  of	
  stakeholders	
  identified	
  51	
  391 

potential	
   drivers	
   with	
   the	
   potential	
   to	
   influence	
   Northwest	
   England	
   through	
   to	
   2030.	
  392 

Through	
  a	
  series	
  of	
  stakeholder	
  workshops	
  where	
  the	
  merits	
  and	
  impact	
  of	
  each	
  driver	
  were	
  393 

discussed	
  in	
  groups,	
  this	
  ‘long	
  list’	
  was	
  revised	
  down	
  to	
  10	
  key	
  drivers	
  of	
  change	
  perceived	
  to	
  394 

have	
  the	
  potential	
  to	
  impact	
  most	
  significantly	
  on	
  water	
  in	
  the	
  region.	
  This	
  final	
  grouping	
  of	
  395 

drivers	
  also	
  reassembled	
  aspects	
  that	
  were	
  closely	
  related	
  together	
  within	
  one	
  key	
  heading	
  396 

in	
  order	
  to	
  integrate	
  previously	
  fragmented	
  issues,	
  such	
  as	
  climate	
  change,	
  social	
  conscience	
  397 

and	
  behaviour,	
  and	
  regulation	
  and	
  legislation.	
  The	
  ‘short	
  list’	
  is	
  detailed	
  in	
  Table	
  1.	
  	
  	
  398 

	
  399 



WaterProof	
  Northwest	
  drivers	
  of	
  change	
  –	
  the	
  short	
  list	
  

-­‐	
  Social	
  conscience	
  and	
  behaviour	
  

-­‐	
  Leadership	
  

-­‐	
  Climate	
  change	
  

-­‐	
  Appliance	
  of	
  science	
  

-­‐	
  Land	
  use	
  change	
  and	
  management	
  	
  

-­‐	
  Devolution	
  of	
  decision	
  making	
  

-­‐	
  Investment	
  	
  

-­‐	
  Population	
  and	
  demography	
  

-­‐	
  Institutional	
  and	
  economic	
  structures	
  	
  

-­‐	
  Regulation	
  and	
  legislation	
  	
  

	
  400 

Table	
  1:	
  WaterProof	
  Northwest	
  drivers	
  of	
  change	
  –	
  the	
  short	
  list	
  401 

	
  402 

With	
   the	
   key	
   drivers	
   of	
   change	
   identified,	
   the	
   next	
   stage	
   of	
   the	
   process	
   was	
   to	
   begin	
   to	
  403 

develop	
   the	
   scenarios	
   themselves.	
   The	
  WaterProof	
  Northwest	
   scenarios	
   are	
  based	
  around	
  404 

the	
   classic	
   ‘quadrant’	
   approach	
   used	
   to	
   organise	
   recognised	
   scenario	
   sets	
   such	
   as	
   those	
  405 

developed	
   by	
   the	
   IPCC	
   (IPCC	
   2000),	
   the	
   Environment	
   Agency	
   (2006)	
   and	
   the	
   UK	
  406 

government’s	
  Foresight	
  programme	
  (Evans	
  et	
  al	
  2004).	
  Four	
  contrasting	
  scenarios,	
  Ecotopia,	
  407 

Techno-­‐fix,	
  DIY	
  and	
  Free	
  Market,	
  were	
  created	
  by	
  combining	
  two	
  axes	
  representing	
  drivers	
  408 

regarded	
  by	
  the	
  project’s	
  stakeholder	
  group	
  as	
  most	
  fundamental	
  to	
  the	
  future	
  of	
  the	
  region	
  409 

and	
   its	
   water	
   environment	
   (Figure	
   2).	
   The	
   two	
   axes	
   selected:	
   governance	
   systems	
   and	
  410 

societal	
  values,	
  collectively	
  encompass	
  issues	
  relevant	
  to	
  all	
  of	
  the	
  10	
  key	
  drivers	
  of	
  change.	
  411 

In	
   the	
   context	
   of	
   this	
   project,	
   governance	
   relates	
   to	
   the	
   exercise	
   of	
   power	
   and	
   influence	
  412 

through	
  government	
  policy	
  and	
  decision	
  making.	
  The	
  focus	
  is	
  on	
  actions	
  and	
  decisions	
  within	
  413 

the	
  public	
  sector	
  (at	
  national,	
  regional	
  and	
  local	
  scales),	
  that	
  influence	
  the	
  private	
  sector	
  and	
  414 

civil	
  society.	
  Two	
  broad	
  governance	
  approaches	
  were	
  conceived;	
  proactive	
  and	
  laissez	
  faire.	
  415 

Proactive	
  governance	
  systems	
  imply	
  an	
  engaged	
  state	
  sector	
  working	
  to	
  actively	
  respond	
  to	
  416 

emerging	
   issues	
   through	
   legislation	
   and	
   regulation,	
   whereas	
   laissez	
   faire	
   governance	
  417 

approaches	
  encapsulate	
  a	
   smaller	
   state	
  sector	
  and	
  a	
   leading	
   role	
   for	
   the	
  private	
  sector.	
   In	
  418 

terms	
  of	
  the	
  second	
  axis,	
  the	
  values	
  held	
  by	
  any	
  society	
  are	
  a	
  defining	
  factor	
  in	
  the	
  success	
  419 

or	
   failure	
   of	
   a	
   wide	
   range	
   of	
   initiatives	
   from	
   education	
   to	
   environmental	
   management.	
  420 

Community	
  and	
  consumerism	
  were	
  identified	
  as	
  two	
  opposing	
  approaches	
  to	
  characterising	
  421 

societal	
  values,	
  with	
  the	
  former	
  encapsulating	
  more	
  localised	
  and	
  low-­‐impact	
  lifestyles	
  and	
  422 

the	
  latter	
  a	
  high	
  consumption	
  and	
  free-­‐market	
  growth	
  outlook.	
  	
  423 

	
  424 



	
  425 
	
  426 

Figure	
  2:	
  Structure	
  of	
  the	
  WaterProof	
  Northwest	
  Scenarios	
  427 

	
  428 

With	
   the	
   key	
   drivers	
   of	
   change	
   and	
   the	
   quadrants	
   identified,	
   the	
   process	
   then	
   turned	
   to	
  429 

developing	
   the	
   scenarios	
   themselves.	
   Participatory	
   workshops	
   and	
   interviews	
   provided	
  430 

information	
   and	
   insights	
   to	
   enrich	
   the	
   scenarios	
   and	
   the	
   storylines	
   that	
   sit	
   within	
   them.	
  431 

Figure	
  3	
  provides	
  a	
  summary	
  of	
  the	
  key	
  features	
  of	
  each	
  of	
  the	
  four	
  scenarios,	
  which	
  were	
  432 

named	
   Ecotopia,	
   Techno-­‐fix,	
   DIY	
   and	
   Free	
  market.	
   The	
   drivers	
   remain	
   the	
   same	
   for	
   each	
  433 

scenario.	
   However,	
   their	
   interpretation	
   differs,	
   thereby	
   portraying	
   contrasting	
   possible	
  434 

futures	
  for	
  the	
  Northwest	
  region	
  and	
  its	
  water	
  environment	
  through	
  to	
  2030.	
  	
  435 

	
  436 

	
  437 



	
  438 
	
  439 

Figure	
  3:	
  Summary	
  of	
  the	
  WaterProof	
  Northwest	
  scenarios	
  	
  440 

	
  441 

4.2. Using	
  the	
  WaterProof	
  Northwest	
  Scenarios	
  442 

The	
  WaterProof	
  scenarios	
  are	
  not	
  designed	
  to	
  create	
  an	
   illusion	
  of	
  certainty,	
  but	
  rather	
   to	
  443 

inform	
  strategic	
  decision	
  making	
  and	
  raise	
  awareness	
  of	
  future	
  challenges	
  and	
  opportunities	
  444 

in	
   the	
  context	
  of	
   the	
  water	
  environment	
  and	
  the	
   implementation	
  of	
   the	
  WFD.	
   Indeed,	
   the	
  445 

scenarios	
   demonstrate	
   that	
   the	
   array	
   of	
   issues	
   impacting	
   on	
   water	
   management	
   is	
  446 

potentially	
  huge,	
  and	
  in	
  many	
  cases	
  these	
  are	
  unquantifiable	
  as	
  they	
  relate	
  to	
  societal	
  and	
  447 

political	
   change.	
   Analysis	
   of	
   the	
   scenarios	
   within	
   the	
   project	
   highlighted	
   four	
   overarching	
  448 

and	
  cross-­‐cutting	
  themes	
  with	
  significant	
  potential	
  to	
  influence	
  the	
  future	
  of	
  water	
  and	
  the	
  449 

WFD	
   in	
   Northwest	
   England.	
   These	
   relate	
   to	
   the	
   state	
   of	
   the	
   economy,	
   climate	
   change,	
  450 

governance	
   and	
   regulation,	
   and	
   social	
   issues.	
   	
   Although	
   these	
   themes	
   emerged	
   from	
   an	
  451 

analysis	
   of	
   one	
   particular	
   region,	
   the	
   issues	
   raised	
   are	
   largely	
   generic	
   and	
   therefore	
  452 

transferable	
   to	
   other	
   areas	
   of	
   the	
   UK,	
   and	
   to	
   other	
   developed	
   nations	
   experiencing	
   the	
  453 

impact	
   of	
   uncertain	
   drivers	
   of	
   change	
   on	
   the	
   water	
   environment	
   and	
   water	
   resource	
  454 

management.	
   Indeed,	
   the	
   scenarios	
   themselves	
   are	
   of	
   potential	
   use	
   to	
   organisations	
  455 

concerned	
  with	
  managing	
  the	
  water	
  environment	
  both	
  within	
  the	
  UK	
  and	
  beyond.	
  	
  456 

	
  457 

	
  458 

	
  459 



1. The	
   state	
   of	
   the	
   economy:	
   The	
   type	
   and	
   direction	
   of	
   economic	
   growth	
   and	
  460 

development	
   and	
   related	
   policy	
   will	
   play	
   a	
   central	
   role	
   in	
   the	
   effectiveness	
   of	
  461 

responses	
   to	
   implement	
   the	
   WFD,	
   and	
   in	
   terms	
   of	
   the	
   quality	
   of	
   the	
   water	
  462 

environment	
   more	
   generally.	
   However,	
   the	
   current	
   era	
   of	
   economic	
   instability	
  463 

demonstrates	
   that	
   it	
   is	
   simplistic	
   to	
   assume	
   that	
   pressures	
   linked	
   to	
   economic	
  464 

growth,	
   for	
   example	
   housing	
   development	
   and	
   greater	
   energy	
   use,	
   are	
   the	
   key	
  465 

threats	
   to	
   the	
   water	
   environment.	
   A	
   lack	
   of	
   public	
   and	
   private	
   capital	
   can	
   also	
  466 

endanger	
   water	
   and	
   water	
   resource	
   management,	
   as	
   can	
   a	
   related	
   erosion	
   of	
  467 

environmental	
  legislation	
  where	
  perceived	
  as	
  a	
  barrier	
  to	
  generating	
  growth.	
  Closely	
  468 

linked	
  to	
  economic	
  growth	
  and	
  stability	
   is	
   the	
   issue	
  of	
   investment	
   in	
  water-­‐related	
  469 

infrastructure.	
   At	
   present,	
   in	
   England	
   and	
   Wales	
   the	
   delivery	
   of	
   the	
   WFD	
   is	
  470 

influenced	
   to	
   a	
   large	
   extent	
   by	
   the	
   capital	
   investment	
   programmes	
  of	
   the	
   utilities	
  471 

companies	
   responsible	
   for	
   supplying	
   and	
   treating	
  water.	
   The	
   long-­‐term	
  viability	
  of	
  472 

this	
  model	
  cannot	
  be	
  assured	
  in	
  an	
  era	
  of	
  austerity	
  and	
  volatility	
  in	
  capital	
  markets.	
  473 

Levels	
  of	
  economic	
  prosperity	
  will	
  continue	
  to	
  exert	
  a	
  strong	
  influence	
  on	
  the	
  quality	
  474 

and	
  management	
  of	
  water	
  in	
  the	
  Northwest	
  region	
  and	
  beyond.	
  	
  475 

	
  476 

2. Climate	
  change:	
  Climate	
  change	
  has	
  a	
  clear	
  role	
  to	
  play	
  across	
  all	
  of	
  the	
  WaterProof	
  477 

Northwest	
   scenarios,	
   and	
   will	
   influence	
   water	
   in	
   numerous	
   ways.	
   There	
   is	
  478 

uncertainty	
   over	
   the	
   severity	
   of	
   future	
   climate	
   change,	
   although	
   recent	
   research	
  479 

suggests	
  that	
  the	
  higher	
  end	
  of	
  the	
  projections	
  is	
  looking	
  increasingly	
  likely	
  (Betts	
  et	
  480 

al	
   2011).	
   This	
   uncertainty	
   is	
   recognised	
   by	
   the	
   European	
   Commission	
   (European	
  481 

Communities	
  2009),	
  who	
  note	
   that	
  a	
   range	
  of	
   climate	
  change	
  scenario	
  projections	
  482 

should	
  be	
  considered	
  as	
  part	
  of	
  implementing	
  the	
  WFD.	
  Although	
  the	
  direct	
  impacts	
  483 

of	
   climate	
   change	
   on	
   variables	
   including	
   temperature	
   and	
   precipitation	
   are	
  484 

important	
  for	
  the	
  water	
  environment	
  and	
  water	
  use,	
  these	
  could	
  potentially	
  be	
  less	
  485 

significant	
   in	
   the	
   Northwest,	
   over	
   the	
   medium	
   term	
   at	
   least,	
   than	
   the	
   indirect	
  486 

impacts	
   related	
   to	
   a	
   changing	
   climate	
   on	
   a	
   global	
   scale.	
   Indeed,	
   under	
   certain	
  487 

scenarios,	
   a	
   concerted	
   response	
   to	
   climate	
   change	
   through	
   actions	
   to	
   mitigate	
  488 

greenhouse	
  gas	
  emissions	
  will	
  begin	
  well	
  before	
  the	
  direct	
   impacts	
  take	
  full	
  effect.	
  489 

For	
   example,	
   issues	
   such	
   as	
   the	
   move	
   to	
   a	
   low	
   carbon	
   economy,	
   and	
   potentially	
  490 

carbon	
   pricing,	
   would	
   dramatically	
   affect	
   how	
   water	
   is	
   treated	
   and	
   consumed.	
  491 

Further,	
  climate	
  change	
   induced	
  migration	
  and	
  food	
  security	
   issues	
  are	
  particularly	
  492 

relevant	
  to	
  future	
  levels	
  of	
  water	
  consumption,	
  and	
  could	
  place	
  additional	
  pressures	
  493 



on	
  water	
   supplies	
   in	
   regions	
   such	
   as	
  Northwest	
   England.	
   The	
   nature	
   of	
   the	
   direct	
  494 

and	
  indirect	
  impacts	
  of	
  climate	
  change	
  will	
  depend	
  in	
  turn	
  on	
  the	
  direction	
  of	
  other	
  495 

drivers,	
   including	
  public	
  environmental	
  attitudes,	
   legislation	
  and	
  technology,	
  which	
  496 

may	
   either	
   exacerbate	
   or	
   help	
   to	
   contain	
   the	
   impacts	
   of	
   climate	
   change	
   related	
  497 

effects	
  on	
  water.	
  	
  	
  	
  	
  498 

	
  499 

3. Governance	
  and	
  regulation:	
  The	
  WFD	
  is	
  essentially	
  a	
  planning	
  framework	
  developed	
  500 

to	
   manage	
   the	
   water	
   environment	
   over	
   the	
   long-­‐term.	
   Its	
   effectiveness	
   will	
   be	
  501 

influenced	
   by	
   the	
   nature	
   of	
   governance	
   approaches	
   supporting	
   the	
  Directive	
   (and	
  502 

environmental	
   management	
   more	
   broadly)	
   within	
   the	
   European	
   member	
   states	
  503 

responsible	
  for	
  WFD	
  delivery.	
  The	
  scenarios	
  suggest	
  that	
  governance,	
  and	
  associated	
  504 

issues	
  such	
  as	
  political	
  leadership,	
  the	
  balance	
  between	
  central	
  government	
  control	
  505 

and	
   local	
   autonomy,	
   and	
   the	
   extent	
   to	
   which	
   environmental	
   legislation	
   and	
  506 

regulation	
   is	
   enforced,	
  will	
   have	
   significant	
   implications	
   for	
   the	
   implementation	
  of	
  507 

the	
  WFD.	
   The	
   future	
   viability	
   of	
   the	
   Directive	
   itself	
   may	
   even	
   be	
   affected	
   by	
   the	
  508 

stability	
  of	
  governance	
  arrangements	
  at	
  the	
  EU	
  level.	
  Governance	
  frameworks	
  have	
  509 

the	
   potential	
   to	
   change	
   significantly	
   and	
   rapidly	
   over	
   the	
   coming	
   decades,	
  510 

particularly	
  where	
   regulation	
   is	
   seen	
   to	
   affect	
   economic	
   growth.	
   The	
   key	
   concern	
  511 

remains	
   that	
   without	
   a	
   supportive	
   framework	
   of	
   legislation	
   and	
   regulation	
  512 

underpinning	
   environmental	
   planning	
   and	
  management,	
   the	
   Directive	
   has	
   limited	
  513 

potential	
  to	
  be	
  effective.	
  514 

	
  515 

4. Social	
  issues:	
  The	
  attitude	
  of	
  society	
  to	
  the	
  natural	
  environment	
  plays	
  an	
  important	
  516 

role	
   in	
  each	
  of	
   the	
  WaterProof	
  Northwest	
   scenarios.	
  This	
   is	
  due	
  to	
  the	
   impact	
   that	
  517 

people’s	
  behaviour	
  and	
  actions	
  have	
  across	
  a	
  number	
  of	
   the	
  key	
  drivers	
  of	
  change	
  518 

connected	
   to	
   water.	
   For	
   example,	
   political	
   leadership	
   and	
   related	
   systems	
   of	
  519 

legislation	
   and	
   regulation	
   are	
   underpinned,	
   or	
   in	
   some	
   cases	
   undermined,	
   by	
   the	
  520 

degree	
  of	
  public	
  support	
  for	
  environmental	
  policies.	
  The	
  value	
  that	
  society	
  attaches	
  521 

to	
  water	
  will	
   also	
   have	
   a	
   direct	
   effect	
   on	
  water	
   quality	
   and	
   usage.	
   There	
   are	
   also	
  522 

potential	
  social	
  impacts	
  associated	
  with	
  meeting	
  the	
  goals	
  of	
  the	
  WFD	
  which	
  should	
  523 

be	
   recognised.	
   A	
   legislated	
   approach	
   to	
   improving	
   the	
  water	
   environment	
   implies	
  524 

that	
   resources	
   are	
   prioritised	
   that	
   may	
   have	
   otherwise	
   been	
   used	
   for	
   different	
  525 

purposes	
   or	
   social	
   goals.	
   Moreover,	
   whilst	
   higher	
   consumer	
   bills	
   would	
   enable	
  526 

increased	
  investment	
  in	
  water	
  supply	
  and	
  waste	
  water	
  treatment	
  infrastructure,	
  this	
  527 



strategy	
  may	
  disproportionately	
  hit	
  poorer	
  sections	
  of	
  society	
  if	
  water	
  bills	
  rise	
  as	
  a	
  528 

result.	
  Societal	
  values	
  and	
  social	
  concerns	
  can	
  shift	
  as	
  a	
  result	
  of,	
   for	
  example,	
   the	
  529 

influence	
   of	
   fashions	
   and	
   trends,	
   the	
   media	
   and	
   major	
   events	
   such	
   as	
   floods	
   or	
  530 

droughts.	
  	
  531 

	
  532 

The	
  application	
  and	
  analysis	
  of	
  the	
  WaterProof	
  Northwest	
  scenarios	
  offers	
  lessons	
  for	
  both	
  533 

the	
  specific	
   issue	
  of	
  delivering	
  the	
  WFD	
   in	
  Northwest	
  England	
  (and	
  other	
  parts	
  of	
  Europe).	
  534 

The	
   scenarios	
   also	
   emphasise	
   the	
   diverse	
   challenges	
   facing	
   organisations	
   responsible	
   for	
  535 

developing	
   and	
   implementing	
   long-­‐term	
   environmental	
   plans	
   and	
   strategies.	
  WaterProof	
  536 

Northwest	
  demonstrates	
  that	
  the	
  effectiveness	
  of	
  actions	
  to	
  implement	
  strategic	
  responses	
  537 

in	
  the	
  water	
  sector	
  will	
  be	
  influenced	
  by	
  a	
  multitude	
  of	
  social,	
  environmental	
  and	
  economic	
  538 

factors.	
  In	
  the	
  case	
  of	
  the	
  WFD,	
  although	
  the	
  Environment	
  Agency	
  is	
  charged	
  with	
  delivering	
  539 

the	
  Directive	
  in	
  England	
  and	
  Wales,	
  a	
  critical	
  finding	
  of	
  the	
  scenarios	
  exercise	
  was	
  that	
  their	
  540 

success	
  in	
  meeting	
  goals	
  related	
  to	
  the	
  Directive	
  will	
  be	
  influenced	
  by	
  wider	
  external	
  forces	
  541 

that	
   lie	
   beyond	
   the	
   control	
   of	
   the	
   Agency.	
   For	
   example,	
   prevailing	
   political	
   attitudes,	
  542 

economic	
   growth	
   rates	
   and	
   the	
   availability	
   of	
   capital,	
   levels	
   of	
   public	
   environmental	
  543 

awareness	
  and	
  the	
  pace	
  of	
  technological	
  change	
  will	
  all	
  be	
  central	
  to	
  the	
  future	
  of	
  the	
  water	
  544 

environment.	
  Whilst	
   the	
  Agency	
   is	
  well	
  placed	
  to	
  manage	
  the	
  WFD	
  from	
  an	
  administrative	
  545 

and	
   procedural	
   standpoint,	
   through	
   the	
   development	
   of	
   RBMPs	
   and	
   the	
   regulation	
   of	
  546 

sectors	
   influencing	
   water	
   quality	
   and	
   quantity,	
   it	
   is	
   a	
   passive	
   recipient	
   of	
   many	
   of	
   the	
  547 

broader	
   drivers	
   that	
   affect	
   water,	
   highlighting	
   the	
   need	
   for	
   synergies	
   in	
   knowledge	
  548 

generation	
   and	
   partnership	
   working,	
   which	
   the	
   process	
   of	
   scenario	
   development	
   can	
  549 

support.	
  	
  550 

	
  551 

The	
  WaterProof	
  Northwest	
  scenarios	
  offer	
  a	
  perspective	
  of	
  an	
  EU	
  Directive	
  whose	
  long-­‐term	
  552 

success	
  rests	
  to	
  a	
  certain	
  degree	
  outside	
  the	
  scope	
  of	
  competent	
  authorities	
  charged	
  with	
  its	
  553 

delivery.	
   In	
   effect,	
   far	
   from	
   reducing	
   uncertainty,	
   the	
   development	
   and	
   analysis	
   of	
   the	
  554 

WaterProof	
   Northwest	
   scenarios	
   has	
   provided	
   a	
  more	
   ambiguous,	
   yet	
   realistic,	
   view	
   of	
   a	
  555 

complex	
  piece	
  of	
  legislation	
  subject	
  to	
  strong	
  external	
  forces.	
  It	
  is	
  likely	
  that	
  environmental	
  556 

policy	
   initiatives	
   across	
   a	
   range	
   of	
   themes	
   and	
   sectors	
   will	
   be	
   beset	
   by	
   the	
   same	
  557 

fundamental	
   challenge.	
   Perhaps	
   in	
   view	
  of	
   uncertain	
   situations	
   such	
   this,	
   recent	
   response	
  558 

approaches	
   include	
   the	
   move	
   towards	
   more	
   evidence-­‐based	
   methodologies	
   within	
  559 

environmental	
   planning.	
   The	
   development	
   of	
   associated	
   indicators	
   and	
   targets	
   is	
   a	
   good	
  560 

example,	
   such	
   as	
   the	
   68	
   indicators	
   used	
   to	
   monitor	
   UK	
   progress	
   towards	
   sustainable	
  561 



development	
   (Defra	
  2010).	
  Another	
  common	
  response	
   to	
  uncertainty	
  and	
  complexity	
   is	
   to	
  562 

gather	
  more	
  data	
  in	
  an	
  attempt	
  to	
  reduce	
  these	
  effects.	
  For	
  example,	
  city	
  planners	
  may	
  look	
  563 

to	
   gather	
   information	
   on	
   demographic	
   projections	
   when	
   developing	
   planning	
   policies	
  564 

around	
   housing	
   growth	
   in	
   their	
   locality.	
   Perhaps	
   incongruously,	
   however,	
   increasing	
  565 

information	
   gathering	
   and	
   analysis	
   may	
   not	
   actually	
   reduce	
   uncertainty;	
   it	
   may	
   rather	
  566 

highlight,	
  in	
  the	
  same	
  way	
  as	
  the	
  WaterProof	
  Northwest	
  scenarios	
  have	
  done	
  in	
  the	
  case	
  of	
  567 

water	
  and	
  the	
  WFD,	
  such	
  a	
  daunting	
  degree	
  of	
  complexity	
  that	
  traditional	
  mono-­‐disciplinary	
  568 

and	
  short	
  term	
  governance	
  approaches	
  and	
  policies	
  are	
  revealed	
  to	
  be	
  largely	
  ineffective	
  or	
  569 

inadequate.	
   In	
   reality	
   therefore,	
   and	
   possibly	
   counter	
   intuitively,	
   more	
   information	
   may	
  570 

actually	
  heighten	
  feelings	
  of	
  uncertainty.	
  571 

	
  572 

And	
   here	
   is	
   the	
   conundrum.	
   The	
   complexity,	
   connectivity	
   and	
   scale	
   of	
   systems	
   with	
   the	
  573 

ability	
   to	
   influence	
   the	
   environment	
   makes	
   the	
   need	
   for	
   future-­‐oriented	
   planning	
   more	
  574 

critical,	
   whilst	
   at	
   the	
   same	
   time	
   challenging	
   the	
   silo	
   based	
   and	
   quantitative	
  methods	
   and	
  575 

governance	
  structures	
  currently	
  utilised	
  within	
  planning	
  and	
  strategy	
  making.	
  Forces	
  beyond	
  576 

the	
  perception,	
  scope	
  and	
  control	
  of	
   individual	
   institutions	
  can	
  clearly	
  affect	
  the	
  success	
  of	
  577 

plans	
   and	
  policies	
   that	
   they	
  develop,	
   and	
   scenario	
   construction	
  offers	
   an	
   insight	
   into	
  how	
  578 

these	
  wider	
  influences	
  can	
  be	
  constructively	
  incorporated	
  into	
  existing	
  processes.	
  	
  579 

	
  580 

It	
   is	
  crucial	
  that	
  organisations	
  responsible	
  for	
  the	
  management	
  of	
  environmental	
  resources	
  581 

have	
   the	
   opportunity	
   to	
   acknowledge	
   and	
   reflect	
   on	
   key	
   drivers	
   of	
   change	
   with	
   relevant	
  582 

stakeholders.	
   The	
  process	
  of	
  developing	
   scenarios,	
  which	
  often	
  brings	
   together	
  a	
   range	
  of	
  583 

agencies	
   to	
   engage	
   in	
   strategic	
   thinking,	
   is	
   valuable	
   in	
   building	
   these	
   relationships.	
  584 

Partnership	
   working	
   is	
   an	
   appropriate	
   response	
   to	
   working	
   with	
   uncertainty,	
   with	
  585 

connections	
   important	
   both	
   vertically	
   across	
   spatial	
   boundaries	
   and	
   horizontally	
   between	
  586 

sectors.	
   Sharing	
   intelligence	
   and	
   insights	
   can	
   help	
   to	
   generate	
   consensus	
   on	
   significant	
  587 

issues	
  and	
  enhance	
  capacity	
  to	
  respond	
  to	
  the	
  circumstances	
  that	
  they	
  create.	
   In	
  this	
  way,	
  588 

the	
   plans	
   of	
   one	
   agency	
  may	
   support,	
   rather	
   than	
   undermine,	
   the	
   objectives	
   of	
   another.	
  589 

Further,	
   maintaining	
   sufficient	
   organisational	
   flexibility	
   is	
   also	
   crucial	
   within	
   sectors	
  590 

impacted	
   on	
   by	
   a	
   range	
   of	
   multifaceted	
   drivers	
   of	
   change.	
   Overly	
   rigid	
   structures	
   run	
  591 

counter	
   to	
   the	
   nature	
   of	
   the	
   environmental	
   issues	
   that	
   key	
   organisations	
   are	
   tasked	
  with	
  592 

addressing.	
   These	
   bodies	
   should	
   ideally	
   incorporate	
   a	
   similar	
   degree	
   of	
   dynamism	
   within	
  593 

their	
   structures	
   and	
   processes	
   as	
   that	
   which	
   characterise	
   the	
   processes	
   influencing	
   the	
  594 

quality	
  and	
  use	
  of	
  environmental	
  resources.	
  	
  595 



5. Reflections	
  on	
  the	
  Use	
  of	
  Scenarios	
  in	
  Environmental	
  Planning	
  	
  596 

Environmental	
   planning	
   and	
  management	
   in	
   the	
   21st	
   century	
   will	
   be	
   faced	
   by	
   a	
   range	
   of	
  597 

shocks	
  and	
  ‘wild	
  cards’	
  that	
  will	
  affect,	
  amongst	
  other	
  things,	
  the	
  quality	
  and	
  use	
  of	
  natural	
  598 

resources	
  and	
  the	
  structure	
  of	
  organisations	
  and	
   legislative	
   frameworks	
   in	
  place	
   to	
  govern	
  599 

them.	
  The	
  ongoing	
  and	
  evolving	
  financial	
  crisis	
  is	
  perhaps	
  the	
  most	
  visible	
  recent	
  case	
  of	
  an	
  600 

event	
   that	
   was	
   not	
   widely	
   anticipated,	
   yet	
   is	
   set	
   to	
   have	
   massive	
   repercussions	
   for	
  601 

environmental	
   agendas.	
   For	
   example,	
   associated	
   public	
   sector	
   spending	
   cuts	
   in	
   countries	
  602 

such	
   as	
   England	
   and	
   Wales	
   have	
   led	
   to	
   budget	
   constraints	
   and	
   staff	
   losses	
   within	
   both	
  603 

national	
  level	
  environmental	
  agencies	
  and	
  the	
  environment	
  departments	
  of	
  local	
  municipal	
  604 

authorities.	
   Furthermore,	
   the	
   UK	
   government	
   has	
   placed	
   all	
   of	
   Britain’s	
   278	
   environment	
  605 

laws	
   under	
   review	
   with	
   a	
   view	
   to	
   considering	
   their	
   potential	
   impact	
   on	
   growth	
   (Stratton	
  606 

2011).	
   The	
   capacity	
   to	
   mount	
   both	
   strategic	
   and	
   local	
   responses	
   to	
   environmental	
  607 

challenges	
   may	
   be	
   weakened	
   as	
   a	
   result.	
   A	
   recent	
   UK	
   study	
   looking	
   at	
   climate	
   change	
  608 

activity	
   in	
   local	
  authorities	
   (municipalities)	
   (Green	
  Alliance	
  2011)	
   found	
  that	
   in	
  response	
  to	
  609 

the	
  changing	
  legislative	
  context	
  in	
  this	
  area,	
  37%	
  will	
  be	
  de-­‐prioritising	
  climate	
  change	
  with	
  a	
  610 

further	
   28%	
   narrowing	
   their	
   ambitions	
   in	
   this	
   field.	
   Although	
   35%	
   of	
   authorities	
   remain	
  611 

committed	
   to	
   mitigating	
   and	
   adapting	
   to	
   climate	
   change,	
   this	
   example	
   highlight	
   the	
  612 

implications	
   of	
   recent	
   shifts	
   in	
   governance	
   approaches	
   for	
   environmental	
   planning	
   and	
  613 

management.	
  	
  614 

	
  615 

Although	
  there	
  may	
  be	
  weak	
  signals	
  that	
  indicate	
  the	
  impending	
  possibility	
  of	
  seismic	
  shifts	
  616 

such	
   as	
   these,	
   it	
   is	
   difficult	
   for	
   decision	
  makers	
   to	
   recognise	
   and	
   act	
   on	
  many	
   of	
   the	
   key	
  617 

forces	
   shaping	
   the	
   future.	
   This	
   is	
   due	
   in	
   part	
   to	
   the	
   lack	
   of	
   awareness	
   and	
   application	
   of	
  618 

methods	
  and	
  techniques	
  that	
  can	
  help	
  build	
  a	
   level	
  of	
  strategic	
   insight	
  around	
  current	
  and	
  619 

potential	
   future	
   drivers	
   of	
   change.	
   Greater	
   attention	
   could	
   usefully	
   be	
   paid	
   to	
   these	
  620 

approaches,	
   including	
   scenario	
   development,	
   which	
   can	
   support	
   futures	
   oriented	
  621 

approaches	
  to	
  planning	
  and	
  decision	
  making.	
  Used	
  effectively,	
  scenarios	
  have	
  the	
  potential,	
  622 

amongst	
  other	
  benefits	
  such	
  as	
  raising	
  awareness	
  of	
  possible	
  drivers	
  of	
  change,	
  to	
  actively	
  623 

stimulate	
   the	
   development	
   of	
  more	
   robust	
   future	
   oriented	
   decisions	
   and	
   actions.	
   Despite	
  624 

the	
  potential	
  value	
  of	
  scenarios,	
  and	
  the	
  fact	
  that	
  they	
  have	
  several	
  decades	
  of	
  history	
  of	
  use	
  625 

in	
  practice,	
  they	
  still	
  remain	
  on	
  the	
  sidelines	
  of	
  mainstream	
  planning	
  and	
  policy	
  making	
  both	
  626 

in	
  the	
  public	
  and	
  private	
  sectors.	
  	
  627 

	
  628 



Although	
   planning	
   and	
   decision	
  making	
   approaches	
  may	
   ideally	
   need	
   to	
   be	
   designed	
   in	
   a	
  629 

way	
   that	
   can	
   more	
   effectively	
   tolerate	
   uncertainty	
   and	
   embrace	
   complexity,	
   this	
   runs	
  630 

counter	
   to	
   the	
  norms	
  of	
   evidence	
  based	
  decision	
  making	
  which	
  demands	
   certainty	
   to	
  act.	
  631 

Methodological	
  guidance	
   is	
  needed	
   in	
  order	
   to	
   focus	
  scenario	
  development	
  more	
  squarely	
  632 

on	
   the	
   requirements	
   of	
   planners	
   and	
   decision	
  makers.	
   The	
   IPCC	
   has	
   recently	
   encouraged	
  633 

researchers	
   to	
   progress	
   the	
   next	
   generation	
   of	
   global	
   climate	
   change	
   scenarios	
   using	
   a	
  634 

parallel	
   rather	
   than	
   sequential	
  methodology,	
   twinning	
   scenario	
   development	
  with	
   climate	
  635 

modelling	
  within	
  an	
  integrated	
  and	
  reflexive	
  process.	
  This	
  change	
  in	
  approach	
  is	
  proposed	
  in	
  636 

order	
   to	
   increase	
   the	
   utility	
   of	
   scenario	
   outputs	
   for	
   decision	
   makers	
   engaging	
   in	
   climate	
  637 

change	
  agendas	
   (Moss	
  et	
  al	
  2010).	
  Further,	
   the	
  European	
  Environment	
  Agency	
   (EEA	
  2009)	
  638 

suggest	
   that	
   inductive	
   rather	
   than	
  deductive	
   scenario	
  approaches	
  are	
   required	
   to	
   improve	
  639 

their	
   ability	
   to	
   assist	
   organisations	
   in	
   responding	
   to	
   the	
   shocks	
   and	
   challenges	
   that	
  640 

increasingly	
   characterise	
   the	
   modern	
   world.	
   This	
   suggests	
   that	
   new	
   theoretical	
  641 

underpinnings	
   of	
   scenario	
   and	
   horizon	
   scanning	
   approaches	
   are	
   needed,	
   potentially	
  642 

stemming	
  from	
  observations	
  of	
  application	
  of	
  these	
  techniques	
  in	
  practice.	
  643 

	
  644 

The	
  potential	
  effectiveness	
  of	
   scenario	
  exercises	
   in	
  practice	
   is	
   influenced	
  by	
  organisational	
  645 

structures	
  and	
  norms	
  of	
  behaviour.	
  As	
  noted	
  by	
   the	
  European	
  Environment	
  Agency	
   (2009:	
  646 

11),	
  “Long-­‐term	
  thinking	
  cannot	
  provide	
  a	
  technical	
  ‘fix’	
  for	
  a	
  context	
  that	
  is	
  driven	
  by	
  short	
  647 

term	
  concerns”.	
  Indeed,	
  incremental	
  and	
  rational	
  planning	
  processes	
  are	
  mostly	
  designed	
  to	
  648 

deliver	
   short	
   term	
   and	
   simply	
   defined	
   goals,	
   and	
   often	
   cannot	
   adequately	
   appreciate	
   and	
  649 

respond	
  to	
  the	
  high	
  levels	
  of	
  complexity	
  inherent	
  in	
  many	
  organisations	
  and	
  systems.	
  They	
  650 

may	
   therefore	
   struggle	
   to	
   deliver	
   desirable	
   holistic	
   futures	
   in	
   the	
   face	
   of	
   complexity	
   and	
  651 

uncertainty	
  (Ball	
  2001).	
  Ball	
  (2001)	
  further	
  states	
  that	
  environmental	
  problems	
  are	
  often	
  too	
  652 

complex	
   and	
   too	
   dependent	
   on	
   stakeholder	
   participation	
   for	
   top-­‐down	
   fragmented	
  653 

approaches	
  to	
  be	
  an	
  effective	
  model	
  for	
  environmental	
  planning	
  and	
  management.	
  	
  654 

	
  655 

Without	
   an	
   organisational	
   culture	
   that	
   is	
   responsive	
   to	
   change,	
   the	
   effectiveness	
   of	
  656 

scenarios	
  in	
  practice	
  may	
  be	
  limited.	
  Scenarios	
  expose	
  the	
  governance	
  challenges	
  associated	
  657 

with	
  absorbing	
   the	
  outcomes	
  of	
   futures	
  exercises	
   into	
  planning	
  and	
  decision	
  making,	
  with	
  658 

issues	
  associated	
  with	
  long-­‐term	
  planning	
  of	
  the	
  water	
  environment	
  under	
  the	
  WFD	
  being	
  a	
  659 

good	
   case	
   in	
   point.	
   The	
   outputs	
   of	
   scenario	
   exercises	
   reflect	
   back	
   on,	
   and	
   often	
   lay	
   bare,	
  660 

rigid	
   and	
   siloed	
   approaches	
   that	
   characterise	
   many	
   decisions	
   linked	
   to	
   environmental	
  661 

planning	
  and	
  management,	
  which	
   jeopardises	
   the	
   creation	
  of	
  effective	
   responses	
   to	
   these	
  662 



agendas.	
  Ultimately,	
  organisational	
  cultures	
  and	
  management	
  structures	
  need	
  to	
  be	
  flexible	
  663 

enough	
  to	
  take	
  on	
  board	
  the	
  findings	
  of	
  scenario	
  studies.	
  	
  664 

	
  665 

The	
  WaterProof	
   Northwest	
   case	
   study	
   demonstrates	
   that	
   competent	
   authorities	
   may	
   be	
  666 

held	
  responsible	
  for	
  a	
  failure	
  to	
  hit	
  targets,	
   in	
  this	
  case	
  those	
  prescribed	
  by	
  the	
  WFD,	
  even	
  667 

though	
  the	
  factors	
  underlying	
  this	
  failure	
  may	
  be	
  out	
  of	
  their	
  control.	
  Whilst	
  this	
  may	
  initially	
  668 

seem	
   unjust,	
   it	
   is	
   entirely	
   in	
   the	
   power	
   of	
   organisations	
   to	
   evolve	
   away	
   from	
   rigid	
  669 

approaches	
   to	
   long-­‐term	
  planning	
   and	
  decision	
  making.	
   Instituting	
   collaborative	
  processes	
  670 

would	
   also	
   help	
   to	
   extend	
   the	
   influence	
   of	
   competent	
   authorities	
   beyond	
   existing	
  671 

governance	
  structures,	
  with	
  embedded	
  learning	
  raising	
  the	
  possibility	
  of	
  shared,	
  reinforcing	
  672 

goals.	
  However,	
  it	
  is	
  recognised	
  that	
  this	
  is	
  not	
  currently	
  standard	
  practice,	
  and	
  that	
  targeted	
  673 

guidance	
  and	
  support	
  will	
  be	
  needed	
  to	
  support	
  a	
  change	
  in	
  approach	
  of	
  this	
  nature.	
  Indeed,	
  674 

it	
  is	
  recognised	
  that	
  there	
  is	
  a	
  lack	
  of	
  frameworks	
  supporting	
  ‘visioning’	
  exercises	
  in	
  planning	
  675 

(Shipley	
  2002).	
  676 

	
  677 

An	
  alternative	
  to	
  encouraging	
  organisational	
  structures	
  to	
  evolve	
  towards	
  more	
  holistic	
  and	
  678 

collaborative	
  decision	
  making	
  approaches,	
  that	
  are	
  better	
  suited	
  to	
  responding	
  to	
  complex	
  679 

environmental	
  problems	
  such	
  as	
   those	
   linked	
   to	
  water,	
  would	
  be	
   to	
  amend	
  the	
   legislation	
  680 

prescribing	
   action	
   in	
   these	
   fields.	
   However,	
   is	
   it	
   viable	
   or	
   even	
   appropriate	
   for	
   legislation	
  681 

such	
  as	
  the	
  WFD	
  to	
  be	
  reconceived	
  in	
  recognition	
  of	
  the	
  influence	
  of	
  unpredictable	
  chains	
  of	
  682 

cause	
   and	
   effect	
   on	
   related	
   decisions	
   and	
   actions?	
   Ultimately	
   it	
   may	
   be	
   unproductive	
   to	
  683 

single	
  out	
  pieces	
  of	
  legislation	
  in	
  this	
  way.	
  In	
  this	
  case,	
  it	
  may	
  be	
  more	
  valuable	
  for	
  additional	
  684 

guidance	
   to	
   be	
   produced	
   outlining	
   the	
   scope	
   of	
   drivers	
   of	
   change	
   influencing	
   the	
  685 

achievement	
   of	
   the	
  WFD’s	
   goals,	
   and	
   highlighting	
   the	
   utility	
   of	
   exercises	
   such	
   as	
   scenario	
  686 

planning	
  as	
  a	
  potential	
  response.	
  687 

	
  688 

Notwithstanding	
   the	
   changing	
   nature,	
   scale	
   and	
   scope	
   of	
   many	
   environmental	
   problems,	
  689 

uncertainty	
   and	
   complexity	
   have	
   always	
   been	
   attached	
   to	
   decisions	
   and	
   actions.	
   There	
   is,	
  690 

however,	
   an	
   increasing	
  awareness	
  of	
   the	
  existence	
  and	
  effect	
  of	
   these	
   issues	
   (Renn	
  2008,	
  691 

Smil	
   2008).	
   This	
   awareness	
   has	
   the	
   potential	
   to	
   act	
   as	
   a	
   parallel	
   force	
   –	
   one	
  which	
   could	
  692 

galvanize	
  or	
  stifle	
  decision	
  making.	
  Indeed,	
  in	
  some	
  fields	
  the	
  pervasiveness	
  of	
  these	
  factors	
  693 

is	
   such	
   that	
   one	
  might	
   be	
   forgiven	
   for	
   questioning	
   the	
   value	
  of	
   forward	
  planning.	
   Can	
  we	
  694 

effectively	
   conduct	
   a	
   future-­‐orientated	
   activity	
   such	
   as	
   planning	
   for	
   long-­‐term	
   water	
  695 

management,	
  for	
  example,	
  when	
  the	
  drivers	
  of	
  change	
  influencing	
  the	
  issue	
  operate	
  across	
  696 



multiple	
   and	
   interconnecting	
   scales	
   and	
   sectors,	
   many	
   of	
   which	
   the	
   appointed	
   decision	
  697 

making	
  body	
  holds	
  no	
   influence	
  over?	
   It	
   is	
   significant	
   to	
   reflect	
  here	
   that	
  Hodgkinson	
  and	
  698 

Wright	
   (2002)	
   found	
  that	
  scenarios	
  can	
  be	
   less	
  effective	
   in	
  motivating	
  beneficial	
  change	
   in	
  699 

planning	
  and	
  decision	
  making	
  where	
  a	
  threat	
  is	
   identified	
  for	
  which	
  an	
  organisation	
  has	
  no	
  700 

viable	
  response.	
  It	
  is	
  not	
  that	
  organisations	
  do	
  not	
  recognise	
  such	
  issues,	
  it	
  is	
  just	
  that,	
  in	
  the	
  701 

case	
   of	
   planning	
   for	
   climate	
   change	
   for	
   example,	
   the	
   nature	
   of	
   necessary	
   responses	
  may	
  702 

sometimes	
  overwhelm	
  them	
  (Campbell	
  2006).	
  	
  703 

	
  704 

This	
  article	
  has	
  drawn	
  on	
  a	
   case	
   study	
  of	
   the	
   implementation	
  of	
   the	
  WFD	
   to	
  demonstrate	
  705 

that	
  this	
  doesn’t	
  have	
  to	
  be	
  the	
  case.	
  Quantitative	
  and	
  silo-­‐based	
  decision	
  making	
  norms	
  can	
  706 

lead	
  to	
   institutional	
  paralysis	
  and	
  an	
   inability	
   to	
  break	
  out	
  of	
  cyclical	
   reactive	
  responses	
  to	
  707 

shocks.	
   However,	
   the	
   dualistic	
   benefits	
   offered	
   by	
   scenarios	
   –	
   linked	
   to	
   their	
   process	
   and	
  708 

output	
  -­‐	
  presents	
  a	
  mechanism	
  to	
  both	
  recognise	
  and	
  engage	
  with	
  external	
  forces	
  that	
  can	
  709 

threaten	
   the	
   achievement	
   of	
   internal	
   goals.	
   In	
   this	
   sense,	
   scenarios	
   can	
   be	
   viewed	
   as	
   a	
  710 

complementary	
  decision	
  making	
  methodology	
  to	
  help	
  build	
  more	
  collaborative	
  and	
  resilient	
  711 

future	
  outcomes.	
  	
  712 
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