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River	  basin	  complexity	  

•   A	  need	  for	  bridge	  building	  and	  boundary	  spanning	  
à	  Integra4on	  through	  culturally	  aware	  engagement	  	  

Photo	  Credit:	  www.atkinsglobal.com	  ‘China	  River	  Basin	  Management’	  

Picture	  credit:	  hRp://www.dekalbilswcd.org/Watershedinfo.html	  



Water	  governance	  responses?	  
Coopera(on,	  par(cipa(on	  and	  conflict	  
transforma(on	  

Editorial

Water governance across competing scales: Coupling land and water
management

1. Introduction

Water governance is becoming an increasingly important area
of study for hydrologists, as the impacts of human decisions on
water flows and their various management scales are recognised.
Hydrology has long tackled issues of water flow and quality across
basins—from rain to soil and sub-soil, from upstream to down-
stream, between surface water and groundwater systems, and
through interlinked watersheds—with the understanding that
these stocks and flows can be modified en-route due to the actions
of people, including through organised water management and
governance processes. In this setting, one common aim of water
governance is to develop management processes and infrastruc-
ture systems that can control hydrological variability at different
levels of spatial and temporal scales. For example, water storages,
distribution systems and drainage networks are developed for
long-term seasonal and inter-decadal variability—in the case of
large dams and irrigation systems—as well as shorter-term vari-
ability, such as flooding events, that may take place over hours
(e.g. urban flash floods), days (e.g. catchment-based river flooding)
or months (e.g. basin-wide flood-plain inundation events). Particu-
larly when looking at water supply issues, water allocation rules
are elaborated and negotiated in order to provide water to people
when and where they most need it, rather than when and where it
would naturally be available.

Such decisions on water governance systems have an impact on
the capacity of people and institutions to make autonomous deci-
sions about water and land management, both within basins and in
their interlinked social-ecological systems: what we will term in
this paper the governance of ‘‘social-hydrological systems’’. Water
governance affects, and is equally affected by, decision processes in
a variety of other areas such as crop selection, land use policies,
energy systems and environmental management. In other words,
there is a range of externalities created by decisions and actions
that may lead to problems for other people at different levels or
scales in the governance system. Possible conflicts between the
aforementioned decision areas are typically handled at a range of
administrative and institutional scales (linked to geographical
regions), which often do not fit watershed or groundwater reserve
boundaries. Conflicts can also occur between jurisdictions and a
range of interests (public and/or private), leading some hydrology
academics to suggest that analysing management of ‘‘problem-
sheds’’ may be more relevant than management of ‘‘water-sheds’’
to improve water governance systems.

Trade-offs have to be made between these competing scales in
governance processes in order to reach decisions that are mutually
beneficial for water and land management, and the people

responsible for them. Yet, within decision processes, individuals
and groups play major roles in constructing which scales are con-
sidered to be important, embedding their own views, knowledge
and values within these preferred representations. Some act to
bridge scales (e.g. knowledge brokers, boundary organisations)
while others act to design and reinforce existing boundaries and
scales of governance. Facilitation and coordination across compet-
ing or interlinked scales occur through both formal and informal
institutions, as well as via different types of socio-technical infra-
structure which include sets of rules, thresholds, indicators, mod-
els and information systems.

In this paper, we propose that many water governance chal-
lenges require multi-level, cross-scale governance processes and
conflict resolution. To make this argument, we draw on the evi-
dence of a range of papers included in this special issue, that have
considered questions such as:

! How are conflicts across competing scales managed?
! What mechanisms are involved in bridging scales?
! To what extent are currently privileged scales and/or gover-

nance structures appropriate for effectivelymanagingwater?
And what might be more appropriate, for example, to cope
with changing regional climate and demand patterns?

Before discussing these issues and the insights from the papers,
we consider it first important to define and formalise what we
mean by ‘‘scale’’ or ‘‘level’’ and ‘‘cross-scale’’ or ‘‘multi-level’’ and
describe a number of scales relevant to the study of water gover-
nance. We then propose a typology of externalities that can be pro-
duced at one level on a scale and the potential multi-level or cross-
scale interactions that can result. We then use this typology to
describe how water governance situations can be altered by spe-
cific actions and discuss the above questions, including governance
mechanisms and institutions that can be used for better managing
land and water conflicts across competing scales. We conclude
with perspectives for future water governance practice and
research.

2. Definitions and scale descriptions

2.1. Scales and levels of organisation

Scale is a commonly used word in many disciplines, including
hydrology, as well as in daily language. It is therefore subject to fre-
quent use without exact definition, which leads to it being used
with different meanings and makes scholarship on scale issues
challenging. In the water sector, there is a constant confusion

http://dx.doi.org/10.1016/j.jhydrol.2014.10.055
0022-1694/! 2014 Elsevier B.V. All rights reserved.

Journal of Hydrology 519 (2014) 2367–2380
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Apprecia(ng	  people	  and	  their	  cultures:	  
founda(ons	  for	  bridge-‐building	  

Photo	  credit:	  hRp://construc4onweekonline.com/	  Viaduc	  de	  Millau,	  France	  



Cultural	  founda(ons:	  	  
what	  is	  culture?	  	  

hRp://dailynewsdig.com/wp-‐content/uploads/2015/03/Thai-‐	  
Monk-‐Prac4ces-‐His-‐Medita4on-‐In-‐Pot-‐Of-‐Boiling-‐Water-‐2.jpg	  

hRp://waterbridge.info/wp-‐content/uploads/2012/11/water-‐coopera4on4.jpg	  

hRp://muslimmirror.com/eng/wp-‐content/uploads/2013/03/
water-‐india-‐pakistan-‐water.jpg	   hRp://www.pub.gov.sg/annualreport2014/img/image/BishanKallang_River.jpg00	  

hRp://www.anniebees.com/Egypt/Assets/images/Nile_Delta_5.jpg	  



Analy(cs	  (1):	  Cultural	  Theory	  
Grid:	  subject	  to	  rules	  +	  

Grid:	  subject	  to	  rules	  –	  	  

Group:	  
4es	  –	  	  

Group:	  
4es	  +	  	  

Fatalist	   Hierarchist	  

Individualist	   Egalitarian	  

Hermit	  

No	  governance;	  wait	  for	  
events	  crea4ng	  windows	  

of	  opportunity	  

Government	  control;	  
top-‐down	  centralised	  

management	  

Market	  mechanisms;	  
price	  and	  tax	  policies	  

Par4cipatory	  mul4-‐actor	  
processes;	  learning	  by	  

doing	  

Withdrawal	  

Daniell	  (2014)	  -‐	  Adapted	  from	  Frosdick	  (1995),	  Jackson	  (2011)	  and	  Tukker	  and	  BuRer	  (2007),	  see	  also	  Thompson	  et	  al.	  (1990)	  	  



Analy(cs	  (2):	  Cultural	  Orienta(ons	  

See	  Hofstede	  et	  al.	  (2010),	  Minkov	  (2007),	  Fukuyama	  (1993),	  House	  et	  al.	  (2004);	  Maleki	  and	  de	  Jong	  (2014)	  

Individualism	  
(vs.	  collec4vism)	  

Power	  Distance	  
(in/equality	  in	  
authority)	  

Uncertainty	  
Avoidance	  

(in/tolerance	  to	  
ambiguity)	  

Trust	  
(high	  vs.	  
low)	  

Long-‐term	  
Orienta(on	  
(vs.	  short	  term)	  

Indulgence	  
(vs.	  restraint)	  

Masculinity	  
(vs.	  feminity)	  
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Iskar	  river	  

Sofia	  

Samokov	  

Elin	  Pelin	  

Ognianovo	  
dam	  

Iskar	  
dam	  

Flood	  
Drought	  

to	  the	  Danube	  

Key	  risk:	  

Living	  with	  floods	  and	  droughts	  in	  
the	  Upper	  Iskar	  Basin,	  Bulgaria	  

Process	  co-‐engineering:	  	  
Interna4onal	  researchers	  
Mixed	  Bulgarian	  stakeholder	  group	  
Process	  par7cipants:	  
Na4onal	  policy-‐makers	  (1	  group)	  
Regional	  stakeholders	  (2	  groups)	  
Local	  ci4zens	  (3	  groups)	  



Ini(al stakeholder	  problem	  views	  
Grid:	  subject	  to	  rules	  +	  

Grid:	  subject	  to	  rules	  –	  	  

Group:	  
4es	  –	  	  

Group:	  
4es	  +	  	  

Fatalist	   Hierarchist	  

Individualist	   Egalitarian	  

No	  way	  to	  avoid	  floods/
droughts;	  wait	  for	  others	  

(govt	  /donors)	  to	  help	  with	  and	  
fund	  restora4on	  

Build	  more	  (or	  fix)	  
hydrotechnic	  infrastructure	  
(dykes,	  dams);	  develop	  beRer	  

expert	  flood	  models	  

Take/buy	  what	  water	  is	  
available	  (has	  previously	  led	  
to	  corrup4on	  around	  dam	  

water	  releases)	  

Management	  system	  not	  
working	  and	  need	  for	  

coordina4on,	  par4cipa4on	  
of	  all	  stakeholders	  



Bulgarian	  Process	  Outline	  (1	  year)	  

PHASE	  1	  
-‐	  Sta(ng	  Expecta(ons	  
-‐	  Modelling	  system	  and	  actors	  
-‐	  Elici(ng	  visions	  and	  preferences	  
	  
PHASE	  2	  
-‐	  Developing	  op(ons	  and	  strategies	  
-‐	  Framing	  scenarios	  
-‐	  Assessing	  strategies	  
	  
PHASE	  3	  
-‐	  Tes(ng	  strategies	  
-‐	  Process	  evalua(on	  
-‐	  Planning	  for	  the	  future	  
	  

ST
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O
N
	  	  	  

&
	  	  E
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AT
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N
	  

Individual	  	  
interviews	  
Workshops	  1,2	  &	  3	  
	  

Individual	  &	  	  
group	  interviews	  
Workshops	  4a	  

Workshops	  4b	  &	  5	  

(Ferrand,	  Hare	  and	  Rougier	  2006)	  



Iskar	  engagement	  phase	  1	  &	  2	  

Causal mapping	  

Expecta(ons	  

Visions	  &	  
preferences	  

Strategy	  crea(on	  &	  
op(ons	  evalua(on	  



Iskar	  engagement	  phase	  3	  

Google	  Earth	  

Vo(ng	  on	  projects	  	  

Project	  
construc(on	  	  

Spa(alising	  of	  
projects	  

Ver(cal	  
integra(on	  

Strategy	  fusion	  

Robustness	  analysis	  of	  
new	  strategies	  	  

Ac(on	  plan	  

Evalua(on	  jury	  



Final	  stakeholder	  planned	  
ac(ons	  	  

Grid:	  subject	  to	  rules	  +	  

Grid:	  subject	  to	  rules	  –	  	  

Group:	  
4es	  –	  	  

Group:	  
4es	  +	  	  

Fatalist	   Hierarchist	  

Individualist	   Egalitarian	  

No	  funding/lack	  
capacity	  to	  enact	  plans	  

Infrastructure	  restora4on	  
&	  new	  projects	  (mul4ple);	  
planning;	  modelling/early	  

warning	  systems	  

Educa4on	  programs;	  
Encourage	  flood	  
insurance	  culture	  

Development	  of	  ci4zen	  
crisis	  management	  

groups;	  reforesta4on	  for	  
erosion	  preven4on	  
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Picture	  credit:	  EU	  HarmoniCOP	  project	  

Cultural	  hypotheses	  

(+)	  

High	  
Masculinity	  

+	  

High	  
Uncertainty	  
Avoidance	  

Individualism	  

INFORMAL	  PARTICIPATION	  
High	  
Power	  
Distance	  

Collec(vism	  

Public	  par(cipa(on	  in	  river	  basin	  
management	  (EU	  WFD)	  	  

Enserink	  et	  al.	  (2007)	  



Cultural	  analy(cal	  tools	  for	  
designing	  engagement	  
processes	  

Inputs	  to	  Public	  
Par(cipa(on	  (PP)	  	  

Process	  and	  interac(ons	  
in	  PP	  

Outcomes	  of	  PP	  

1)   Public	  Demand	  	  

2)   Preferred	  
par4cipants	  	  

3)   Role	  and	  
inten4on	  of	  
par4cipants	  

4)   Process	  format	  

5)   Process	  scope	  
6)   Interpersonal	  trust	  
7)   Communica4veness	  	  

8)   Outcome	  
expecta4on	  

9)   Conflict	  
resolu4on	  
mentality	  	  

	  

‘Factors	  affec7ng	  par7cipa7on’	  (FAP)	  –	  Maleki	  and	  Bots	  (2013)	  	  



Engagement	  process	  design	  case	  
studies	  

ESTUARINE	  RISK	  
MANAGEMENT	  

	  

Lower	  Hawkesbury	  River	  
Australia	  

	  
	  

FLOOD	  &	  DROUGHT	  	  
RISK	  MANAGEMENT	  

	  

Upper	  Iskar	  Basin	  
Bulgaria	  

	  
	  

INTER-‐PROVINCAL	  	  
WATER	  CONFLICT	  

	  

Zayandeh-‐Rud	  River	  
Iran	  
	  
	  

Photo	  credit:	  www.hawkesbury.com	   Photo	  credit:	  Ehsan	  Nabavi	  2014	  Photo	  credit:	  www.novinite.com	  



Employing	  the	  culturally	  sensi(ve	  
factors	  affec(ng	  par(cipa(on	  

hRp://actoranalysis.com/fap-‐framework/	  	   	   	   	   	   	   	  	  	  	  	  Maleki	  and	  Bots	  (2013)	  
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Employing	  the	  culturally	  sensi(ve	  
factors	  affec(ng	  par(cipa(on	  

hRp://actoranalysis.com/fap-‐framework/	  	   	   	   	   	   	   	  	  	  	  	  Maleki	  and	  Bots	  (2013)	  



Employing	  the	  culturally	  sensi(ve	  
factors	  affec(ng	  par(cipa(on	  

hRp://actoranalysis.com/fap-‐framework/	  	   	   	   	   	   	   	  	  	  	  	  Maleki	  and	  Bots	  (2013)	  



FAP	  in	  river	  basin	  engagement	  design	  

•   determining	  objec(ves	  
•   who	  to	  involve	  
•   which	  methods	  to	  use	  
•   what	  risks	  to	  manage	  



FAP	  in	  river	  basin	  engagement	  design	  

Ver(cal	  integra(on	  

Evalua(on	  jury	  

Split	  groups:	  	  
other	  stakeholders	  /	  	  
policy-‐makers	  

Pr
oj
ec
t	  

co
ns
tr
uc
(o

n	  
	  

•   Bulgarian	  ‘co-‐engineering’	  process	  mixed-‐methods	  choice	  
- sui(ng	  cultural	  preferences	  
- pushing	  boundaries	  



	  FAP	  in	  river	  basin	  engagement	  design	  

•   Different	  methods	  selected	  in	  a	  similar	  Australian	  process	  	  
- sui(ng	  /	  clashing	  with	  cultural	  preferences	  

Combined	  stakeholder	  
group	  

‘Agency	  only’	  risk	  assessment	  

Combined	  strategy	  
mapping	  

Cultural	  clash	  /	  conflict	  

	  
Refer	  to	  Daniell	  et	  al.	  (2010)	  and	  Daniell	  (2012)	  for	  more	  informa4on	  



	  FAP	  in	  river	  basin	  engagement	  design	  

Building	  people’s	  trust	  

Photo	  Credits:	  Nabavi	  (2014)	  
Source:	  Nabavi	  (2015)	  

Enroling	  real	  ‘actors’	  in	  	  
Forum	  Theatre	  	  

Ac(ve	  par(cipa(on	  

Transforma(on	  of	  
understanding	  &	  
willingness	  to	  engage	  
and	  work	  together	  

•   From	  an	  Iranian	  water	  conflict	  situa4on	  	  
- Development	  of	  a	  process	  to	  encourage	  cultural	  transforma(on	  
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Insights	  on	  integra(on	  through	  
engagement	  

Picture	  credit:	  EU	  HarmoniCOP	  project	  
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Final	  perspec(ves	  on	  bridge-‐building	  

Photo	  credit:	  hRp://www.castellersdevilafranca.cat/images/DSCN7745.jpg	  



katherine.daniell@anu.edu.au	  

Thank	  you	  	  
	  
	  
	  
	  
	  
	  

Thank	  you	  
	  

Any	  ques(ons?	  
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Where	  do	  people	  fit?	  
The	  scale	  puzzle	  –	  Part	  1	  

(territorial) boundaries of governing bodies do not match the
extent of the (often public) goods and resources requiring manage-
ment by the administration to achieve their goals. Other forms of
governance in the literature, including mono-centric governance,
multi-level governance or adaptive governance, make different
assumptions about the levels and interactions needed on the
administrative scale for effective management of human-environ-
ment problems such as those of water and land management
(Termeer et al., 2010).

2.2.4. Institutional scale
The institutional scale, which is typically closely linked to

administrative and spatial scales, is concerned with rules. The lev-
els of rules on this scale could range from constitutions, to laws
and policies, to operating rules. This scale is one that is thus com-
monly evoked in both water governance literature and practice.
However, the title ‘‘institutional scale’’ is rarely directly evoked
in the water governance literature, despite the fact that all studies
of water law, policy or development of rules for managing water
take it implicitly as a key dimension of importance in their work.
Specifically, this scale is a central interest of legal practitioners
and institutional economists (e.g. Ostrom et al., 1961, 1994; Esty,
2006) and those dealing with other operating rules such as those
of markets (e.g. Samuelson, 1973; Krugman, 1986) or water infra-
structure, allocation and valuation issues (e.g. Dinar et al., 1997; De
Blaeij et al., 2011; Foerster, 2011). Ostrom’s (1994) work on the
Institutional Analysis and Development (IAD) framework is per-
haps the work that most explicitly treats this scale and the impor-
tance of considering its different levels, although see also Cash
et al. (2006).

2.2.5. Management scale
The management scale concentrates specifically on plans. The

levels of this scale then correspond to the extent or specificity of

the planning activity. This, for example, can range from tasks at a
lower level, to projects and programs at a mid-level and strategies
at a higher level. At this higher level, there may be significant
overlap with the institutional scale level of ‘‘laws and policies’’
depending on the focus of the policies. This management scale
may find itself embedded in any of the administrative and spatial
levels with tasks, projects and strategies being designed for differ-
ent water governance-related spatial territories and administra-
tions. Despite its importance for the operationalisation of good
water governance, like the ‘‘institutional scale’’, the ‘‘management
scale’’ rarely receives explicit mention but is implicitly evident in
many water governance documents. For example, the Quebec
province water policy in Canada speaks about the development
of more effective ‘‘policies, programs and projects of various kinds’’
(Gouvernement du Québec, 2002, p.17) and the alignment of other
scales, as discussed in Cohen (2011). Likewise, the ‘‘good gover-
nance’’ report (Akhmouch, 2011) for the most recent World Water
Forum (2012) in Marseille, France, makes reference to high level
strategies to encourage integrated water resources management,
as well as river basin management plans and activities within
them, highlighting the importance of coupling such management
initiatives with measurable targets and indicators to assess pro-
gress against different management objectives required for good
water governance. Much more information on this scale and the
levels of definition within it is evident in the management and
planning literature (e.g. Ansoff, 1984; Mintzberg, 1989; Dandy
et al., 2007).

2.2.6. Network scale
The network scale focusses on linkages. In the case of water

governance, the levels of linkages (or volume thereof) may define
a variety of phenomena. For example, on the social side from indi-
vidual, family, kin/community to society and trans-society (e.g.
Cash et al., 2006) or on the physical water side from a collection
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Fig. 1. Representation of scales and internal levels relevant to water governance. Expanded and adapted from Cash et al. (2006).
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(territorial) boundaries of governing bodies do not match the
extent of the (often public) goods and resources requiring manage-
ment by the administration to achieve their goals. Other forms of
governance in the literature, including mono-centric governance,
multi-level governance or adaptive governance, make different
assumptions about the levels and interactions needed on the
administrative scale for effective management of human-environ-
ment problems such as those of water and land management
(Termeer et al., 2010).

2.2.4. Institutional scale
The institutional scale, which is typically closely linked to

administrative and spatial scales, is concerned with rules. The lev-
els of rules on this scale could range from constitutions, to laws
and policies, to operating rules. This scale is one that is thus com-
monly evoked in both water governance literature and practice.
However, the title ‘‘institutional scale’’ is rarely directly evoked
in the water governance literature, despite the fact that all studies
of water law, policy or development of rules for managing water
take it implicitly as a key dimension of importance in their work.
Specifically, this scale is a central interest of legal practitioners
and institutional economists (e.g. Ostrom et al., 1961, 1994; Esty,
2006) and those dealing with other operating rules such as those
of markets (e.g. Samuelson, 1973; Krugman, 1986) or water infra-
structure, allocation and valuation issues (e.g. Dinar et al., 1997; De
Blaeij et al., 2011; Foerster, 2011). Ostrom’s (1994) work on the
Institutional Analysis and Development (IAD) framework is per-
haps the work that most explicitly treats this scale and the impor-
tance of considering its different levels, although see also Cash
et al. (2006).

2.2.5. Management scale
The management scale concentrates specifically on plans. The

levels of this scale then correspond to the extent or specificity of

the planning activity. This, for example, can range from tasks at a
lower level, to projects and programs at a mid-level and strategies
at a higher level. At this higher level, there may be significant
overlap with the institutional scale level of ‘‘laws and policies’’
depending on the focus of the policies. This management scale
may find itself embedded in any of the administrative and spatial
levels with tasks, projects and strategies being designed for differ-
ent water governance-related spatial territories and administra-
tions. Despite its importance for the operationalisation of good
water governance, like the ‘‘institutional scale’’, the ‘‘management
scale’’ rarely receives explicit mention but is implicitly evident in
many water governance documents. For example, the Quebec
province water policy in Canada speaks about the development
of more effective ‘‘policies, programs and projects of various kinds’’
(Gouvernement du Québec, 2002, p.17) and the alignment of other
scales, as discussed in Cohen (2011). Likewise, the ‘‘good gover-
nance’’ report (Akhmouch, 2011) for the most recent World Water
Forum (2012) in Marseille, France, makes reference to high level
strategies to encourage integrated water resources management,
as well as river basin management plans and activities within
them, highlighting the importance of coupling such management
initiatives with measurable targets and indicators to assess pro-
gress against different management objectives required for good
water governance. Much more information on this scale and the
levels of definition within it is evident in the management and
planning literature (e.g. Ansoff, 1984; Mintzberg, 1989; Dandy
et al., 2007).

2.2.6. Network scale
The network scale focusses on linkages. In the case of water

governance, the levels of linkages (or volume thereof) may define
a variety of phenomena. For example, on the social side from indi-
vidual, family, kin/community to society and trans-society (e.g.
Cash et al., 2006) or on the physical water side from a collection
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Daniell	  and	  Barreteau	  2015	  (Journal	  of	  Hydrology).	  Adapted	  and	  extended	  from	  Cash	  et	  al.	  2006.	  

(territorial) boundaries of governing bodies do not match the
extent of the (often public) goods and resources requiring manage-
ment by the administration to achieve their goals. Other forms of
governance in the literature, including mono-centric governance,
multi-level governance or adaptive governance, make different
assumptions about the levels and interactions needed on the
administrative scale for effective management of human-environ-
ment problems such as those of water and land management
(Termeer et al., 2010).

2.2.4. Institutional scale
The institutional scale, which is typically closely linked to

administrative and spatial scales, is concerned with rules. The lev-
els of rules on this scale could range from constitutions, to laws
and policies, to operating rules. This scale is one that is thus com-
monly evoked in both water governance literature and practice.
However, the title ‘‘institutional scale’’ is rarely directly evoked
in the water governance literature, despite the fact that all studies
of water law, policy or development of rules for managing water
take it implicitly as a key dimension of importance in their work.
Specifically, this scale is a central interest of legal practitioners
and institutional economists (e.g. Ostrom et al., 1961, 1994; Esty,
2006) and those dealing with other operating rules such as those
of markets (e.g. Samuelson, 1973; Krugman, 1986) or water infra-
structure, allocation and valuation issues (e.g. Dinar et al., 1997; De
Blaeij et al., 2011; Foerster, 2011). Ostrom’s (1994) work on the
Institutional Analysis and Development (IAD) framework is per-
haps the work that most explicitly treats this scale and the impor-
tance of considering its different levels, although see also Cash
et al. (2006).

2.2.5. Management scale
The management scale concentrates specifically on plans. The

levels of this scale then correspond to the extent or specificity of

the planning activity. This, for example, can range from tasks at a
lower level, to projects and programs at a mid-level and strategies
at a higher level. At this higher level, there may be significant
overlap with the institutional scale level of ‘‘laws and policies’’
depending on the focus of the policies. This management scale
may find itself embedded in any of the administrative and spatial
levels with tasks, projects and strategies being designed for differ-
ent water governance-related spatial territories and administra-
tions. Despite its importance for the operationalisation of good
water governance, like the ‘‘institutional scale’’, the ‘‘management
scale’’ rarely receives explicit mention but is implicitly evident in
many water governance documents. For example, the Quebec
province water policy in Canada speaks about the development
of more effective ‘‘policies, programs and projects of various kinds’’
(Gouvernement du Québec, 2002, p.17) and the alignment of other
scales, as discussed in Cohen (2011). Likewise, the ‘‘good gover-
nance’’ report (Akhmouch, 2011) for the most recent World Water
Forum (2012) in Marseille, France, makes reference to high level
strategies to encourage integrated water resources management,
as well as river basin management plans and activities within
them, highlighting the importance of coupling such management
initiatives with measurable targets and indicators to assess pro-
gress against different management objectives required for good
water governance. Much more information on this scale and the
levels of definition within it is evident in the management and
planning literature (e.g. Ansoff, 1984; Mintzberg, 1989; Dandy
et al., 2007).

2.2.6. Network scale
The network scale focusses on linkages. In the case of water

governance, the levels of linkages (or volume thereof) may define
a variety of phenomena. For example, on the social side from indi-
vidual, family, kin/community to society and trans-society (e.g.
Cash et al., 2006) or on the physical water side from a collection
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(territorial) boundaries of governing bodies do not match the
extent of the (often public) goods and resources requiring manage-
ment by the administration to achieve their goals. Other forms of
governance in the literature, including mono-centric governance,
multi-level governance or adaptive governance, make different
assumptions about the levels and interactions needed on the
administrative scale for effective management of human-environ-
ment problems such as those of water and land management
(Termeer et al., 2010).

2.2.4. Institutional scale
The institutional scale, which is typically closely linked to

administrative and spatial scales, is concerned with rules. The lev-
els of rules on this scale could range from constitutions, to laws
and policies, to operating rules. This scale is one that is thus com-
monly evoked in both water governance literature and practice.
However, the title ‘‘institutional scale’’ is rarely directly evoked
in the water governance literature, despite the fact that all studies
of water law, policy or development of rules for managing water
take it implicitly as a key dimension of importance in their work.
Specifically, this scale is a central interest of legal practitioners
and institutional economists (e.g. Ostrom et al., 1961, 1994; Esty,
2006) and those dealing with other operating rules such as those
of markets (e.g. Samuelson, 1973; Krugman, 1986) or water infra-
structure, allocation and valuation issues (e.g. Dinar et al., 1997; De
Blaeij et al., 2011; Foerster, 2011). Ostrom’s (1994) work on the
Institutional Analysis and Development (IAD) framework is per-
haps the work that most explicitly treats this scale and the impor-
tance of considering its different levels, although see also Cash
et al. (2006).

2.2.5. Management scale
The management scale concentrates specifically on plans. The

levels of this scale then correspond to the extent or specificity of

the planning activity. This, for example, can range from tasks at a
lower level, to projects and programs at a mid-level and strategies
at a higher level. At this higher level, there may be significant
overlap with the institutional scale level of ‘‘laws and policies’’
depending on the focus of the policies. This management scale
may find itself embedded in any of the administrative and spatial
levels with tasks, projects and strategies being designed for differ-
ent water governance-related spatial territories and administra-
tions. Despite its importance for the operationalisation of good
water governance, like the ‘‘institutional scale’’, the ‘‘management
scale’’ rarely receives explicit mention but is implicitly evident in
many water governance documents. For example, the Quebec
province water policy in Canada speaks about the development
of more effective ‘‘policies, programs and projects of various kinds’’
(Gouvernement du Québec, 2002, p.17) and the alignment of other
scales, as discussed in Cohen (2011). Likewise, the ‘‘good gover-
nance’’ report (Akhmouch, 2011) for the most recent World Water
Forum (2012) in Marseille, France, makes reference to high level
strategies to encourage integrated water resources management,
as well as river basin management plans and activities within
them, highlighting the importance of coupling such management
initiatives with measurable targets and indicators to assess pro-
gress against different management objectives required for good
water governance. Much more information on this scale and the
levels of definition within it is evident in the management and
planning literature (e.g. Ansoff, 1984; Mintzberg, 1989; Dandy
et al., 2007).

2.2.6. Network scale
The network scale focusses on linkages. In the case of water

governance, the levels of linkages (or volume thereof) may define
a variety of phenomena. For example, on the social side from indi-
vidual, family, kin/community to society and trans-society (e.g.
Cash et al., 2006) or on the physical water side from a collection
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Externali(es	  that	  create	  cross-‐scale	  and	  mul(-‐level	  
linkages	  
•   Physical	  or	  material	  flows	  	  
•   Informa4on	  and	  knowledge	  	  
•   Poli4cal	  and	  social	  control	  	  
•   Financial	  flows	  
•   Human	  flows	  
•   Irreversibility	  effect	  

What	  do	  people	  manage?	  
The	  scale	  puzzle	  –	  Part	  3	  

When considering both multi-level and cross-scale interactions
and impacts, it is important to note that scales do not always oper-
ate hierarchically, where, for example, the global impacts the local
(Sneddon et al., 2002). Many interactions in different directions
between levels on one scale, or between scales, can occur, as dem-
onstrated in Fig. 2.

2.3.3. Interactions driving scale construction and rescaling processes
Actors drive the third kind of interaction. Here ‘‘scale’’ is devel-

oped and framed by interactions between actors. From this view-
point, different scales matter more to particular people and
disciplines and can be seen to be more relevant when looking at
different phenomena or problems. For this reason, many authors
highlight that ‘‘scale’’—taken broadly under our second definition
as ‘‘the relative size or extent of something’’—is socially con-
structed (e.g. Smith, 1992; Swyngedouw, 1997; Sneddon, 2002).
Here the question of ‘‘relative’’ often relates to what is considered
‘‘relevant’’, and hence, there is a range of politics and interests that
can lead to contests and processes of constructing scales and
‘‘rescaling’’ (see for example Bourblanc and Blanchon, 2014). As
Swyngedouw (1997, p. 140) states: ‘‘Scale, both in its metaphorical
use and material construction, is highly fluid and dynamic, and both
processes and effects can easily move from scale to scale and affect dif-
ferent people in different ways, depending on the scale at which the
process operates.’’ Both the reframing of scales as different levels
of organisation, and in the adaption of meaning or focus of the

whole scale (which could be relatively minor or major), is repre-
sented in Fig. 2.

As Dovers (2010) notes, once a particular scale is found to be
relevant or constructed and a corpus of action developed around
it, it is not only important that we reflect on what the particular
scale is, but why this scale is important. Most disciplines, interest
groups or projects dealing with particular scales are based on an
underlying logic on why this scale is relevant. In issues of water
governance and resolving conflicts, many different knowledge
systems must typically interact, so it is essential to acknowledge
not only the scales these actors consider as important, but also
why.

We note that considering the social construction and impor-
tance of scale does not deny that some external realities exist that
are important for hydrological processes and water governance.
Yet, there is also an undeniable importance in acknowledging
dynamic social relations and shared understandings about scales
and the levels considered of importance with them, such as what
constitutes a ‘‘region’’, and why this is a relevant concept for estab-
lishing water governance measures, conversations and institutions
(Sneddon et al., 2002).

2.4. Theoretical framework for studying scales and interactions

Our main purpose is to understand the above interactions in
order to be better prepared for them in water governance. What

Fig. 2. Representation of multi-level and cross-scale interactions, and reframing processes.
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State	  
Regional	  

Individuals	  
Community	  

Na(onal	  
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Estuarine	  risk	  management	  in	  the	  
Lower	  Hawkesbury	  River,	  Australia	  



Australian	  Process	  Outline	  
(AS/NZS	  4360:2004)	  

•   Workshop	  1	  
•   Document	  Review	  

–   Estuarine	  Processes	  
–   Management	  /	  Legisla(on	  

•   Estuary	  Report	  

•   Workshop	  2	  (agency	  only)	  

•   Workshop	  3	  
•   Wriien	  Plan	  
•   Implementa(on	  

Lower	  Hawkesbury	  Estuary	  
Management	  Plan	  (LHEMP)	  Process	  
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Individual	  	  
values	  and	  issues	  cards	  

Card	  classifica(on	  	   Spa(al	  mapping	  
Collec(ve	  discussion	  on	  
estuary	  visions	  &	  values	  

Issues/values	  matrix	  
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Hawkesbury	  engagement	  process	  (1)	  



Strategy	  priori(sa(on	  

Strategy	  mapping	  Risk	  assessment	  

Defini(on	  of	  risks,	  
consequences,	  
likelihoods,	  
uncertain(es,	  
management	  

Risk	  priori(sa(on	   46 

Hawkesbury	  engagement	  process	  (2&3)	  


