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Integrated	Water	Resources	Management	 IWRM	

Commonwealth	Environmental	Water	Holder	 CEWH	

Commonwealth	Environmental	Water	Office	 CEWO	

Lachlan	Riverine	Working	Group	 LRWG	

State	Water	Customer	Services	Committee	 CSC	

Lachlan	Valley	Water		 LVW	

Critical	Water	Panel		 CWP	

Environmental	Water	Advisory	Group	 EWAG	

Integrated	Catchment	Management	 ICM	

Council	of	Australian	Governments		 COAG	

National	Plan	for	Water	Security	 NPWS	

Monitoring,	Evaluation,	Reporting	and	Improvement	 MERI	

Water	Resource	Plan	 WRP	

Environmental	Contingency	Allowance		 ECA	

Carbon	Pollution	Reduction	Scheme		 CPRS	

Local	Engagement	Officer		 LEO	

Integrated	Monitoring	of	Environmental	Flows		 IMEF	

Long	Term	Intervention	Monitoring		 LTIM	

Flood	Mitigation	Panel	 FMP	
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Explanation	of	key	terms	

Term	 Definition	

Governance	 “The	process	by	which	the	repertoire	of	rules,	norms,	and	strategies	that	
guide	behaviour	within	a	given	realm	of	policy	interactions	are	formed,	
applied,	interpreted,	and	reformed”	(McGinnis,	2011,	pg.	171)		

Water	governance	 “The	range	of	political,	social,	economic	and	administrative	systems	that	
are	in	place	to	regulate	development	and	management	of	water	
resources	and	provisions	of	water	services	at	different	levels	of	society”	
(UNDP,	2000)	

Adaptive	governance	 “Steering	policy	interactions	to	guide	management	of	resources	in	a	
manner	that	is	able	to	recover	or	adjust	to	change	so	as	to	maintain	or	
improve	to	a	desirable	state”	(Koontz,	Gupta,	Mudliar,	&	Ranjan,	2015,	
pg.	2)	

Adaptive	management	 “Adaptive	management	emphasizes	learning	and	subsequent	adaptation	
of	management	based	on	that	learning.	The	process	is	iterative,	and	
serves	to	reduce	uncertainty,	build	knowledge	and	improve	
management	over	time	in	a	goal-oriented	and	structured	process”	
(Allen,	Fontaine,	Pope,	&	Garmestani,	2011,	pg.	1339)		

Water	management	 Day-to-day	activities	of	planning,	distributing	and	using	water	under	the	
rules	and	polices	defined	by	the	governance	system	

Institution	 	“Enduring	regularities	of	human	action	in	situations	structured	by	rules,	
norms,	and	shared	strategies,	as	well	as	by	the	physical	world”	
(Crawford	&	Ostrom,	1995,	pg.	582)		

Scale	 The	spatial,	temporal,	quantitative,	or	analytical	dimensions	used	to	
measure	and	study	a	phenomenon.	‘Levels’	are	units	of	analysis	located	
at	different	positions	on	a	scale	(Olsson,	Lebel,	et	al.,	2006)		

Level	 Refers	to	levels	of	governance	located	on	a	jurisdictional	scale:	Local,	
Regional,	State	and	Commonwealth		

Polycentricity	 “A	system	of	governance	in	which	authorities	from	overlapping	
jurisdictions	(or	centers	of	authority)	interact	to	determine	the	
conditions	under	which	these	authorities,	as	well	as	the	citizens	subject	
to	these	jurisdictional	units,	are	authorized	to	act	as	well	as	the	
constraints	put	on	their	activities	for	public	purposes”	(McGinnis,	2011,	
pg.	171)		

Local	 In	this	case,	‘local’	corresponds	closely	with	‘catchment’	in	that	it	refers	
to	people	who	are	living	close	to,	and	relying	on	the	river	of	interest	

Regional	 A	place-based,	socially	connected	community	organised	around	
boundaries	influenced	by	social,	ecological,	land	use	and	institutional	
factors.	While	difficult	to	define	exactly,	in	this	case,	Regional-level	
governance	closely	corresponds	with	the	activities	of	regional	NRM	
bodies	in	Australia		

Water	stakeholder	 Broadly	refers	to	a	person	who	has	an	interest	in	how	water	is	managed.	
This	includes	irrigators;	environmentalists;	other	water	users;	catchment	
communities;	and	various	government	agencies	at	different	levels	who	
have	different	interests	in	water		

Environmental	flows	 “The	quantity,	timing,	and	quality	of	water	flows	required	to	sustain	
freshwater	and	estuarine	ecosystems	and	the	human	livelihoods	and	
well-being	that	depend	on	these	ecosystems”	(Brisbane	Declaration,	
2007)	

Environmental	water	 Water	that	is	allocated	for	environmental	flows	
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Abstract	

A	focus	on	learning	is	paramount	for	water	governance	to	adapt	to	rapid	social,	

ecological	and	climatic	changes	in	the	Anthropocene.	Adaptive	management	provides	

the	best	available	learning	process	to	navigate	the	‘wickedness’	of	contemporary	

water	challenges,	which	involve	multiple	causes	and	drivers;	multiple	perspectives;	

complex	interactions	across	scales	and	levels;	and	shifting	understanding	of	the	

problem	over	time.	The	concept	of	adaptive	management	has	resonated	with	

researchers	and	practitioners	in	water	and	catchment	management,	but	the	ideal	has	

rarely	been	observed	in	practice.	This	research	seeks	to	understand	the	social,	

institutional	and	governance	dimensions	of	adaptive	water	management	through	a	

detailed,	local	case	study,	and	then	situate	these	insights	in	the	context	of	global	

change.	

The	social	and	institutional	dimensions	of	adaptive	water	management	are	often	

poorly	understood,	yet	deeply	influence	how	knowledge	is	applied	in	practice.	This	

research	employed	an	interpretive,	qualitative	approach	to	explore	factors	influencing	

learning	in	a	single	in-depth	case	study	of	water	management	in	the	Lachlan	

catchment,	Murray-Darling	Basin,	Australia.	Interpreting	the	findings	involved	the	

development	of	an	analytic	framework	outlining	five	factors	that	were	influencing	

learning	and	adapting	in	water	institutions:	regimes,	rules,	relationships,	routines	and	

rhetoric.	Data	were	created	through	interviews	with	key	managing	and	policy	

stakeholders	at	Local,	Regional,	State	and	Commonwealth	levels	(n=19)	and	content	

analysis	of	water	policy	documents	(n=190).			

Interview	participants	expressed	divergent	understandings	of	what	adaptive	

management	is;	and	some	described	situations	where	learning	was	ad	hoc	rather	than	

systematic.	Nevertheless,	there	was	also	promising	evidence	of	more	active	adaptive	

management	of	environmental	flows,	which	was	resulting	in	higher-level	learning.	

Dissemination	of	contested	facts	by	scientists,	landholders	and	rural	media	was	

causing	conflicting	views	between	stakeholders	around	whether	the	Lachlan	River	is	

over-used;	the	severity	of	environmental	degradation;	the	amount	of	water	that	



xvii	

should	be	set	aside	for	the	environment;	third-party	impacts	of	water	reforms;	and	

how	to	plan	for	drought.		

Overall,	there	is	evidence	that	the	regimes,	rules,	relationships,	routines	and	rhetoric	

operating	within	the	complex,	nested	governance	system	of	the	Basin,	are	both	

supporting	and	constraining	the	emergence	of	adaptive	governance	in	different	ways.	

The	ability	of	persons	with	long-standing	roles	to	build	trusting	relationships,	and	

foster	cooperation	through	‘bridging’	groups,	has	enabled	the	delivery	of	significant	

volumes	of	environmental	water	in	the	Lachlan.	However,	restrictive	rules	and	

mandates,	and	the	culture	in	government	agencies,	which	values	certainty,	efficiency	

and	risk	management	more	than	‘adaptability’,	are	highly	constraining.	Furthermore,	

local	and	regional	participants	were	frustrated	that	their	autonomy	is	being	eroded	in	

favour	of	more	centralised	and	standardised	water	management.			

The	final	discussion	situates	the	contributions	of	the	case	study	in	the	context	of	water	

challenges	in	the	Anthropocene.	The	research	findings	provide	evidence	of	the	

importance	of	‘tacit’	local	knowledge	for	governing	in	complex	and	uncertain	

situations	and	the	divisive	or	harmonising	power	of	moral	claims,	values,	politics,	

science	and	other	types	of	knowledge.	The	case	study	also	illuminates	issues	

associated	with	access	to	and	ownership	of	scarce	water	supplies;	the	contested	

nature	of	subsidiarity;	and	the	need	to	redefine	the	human-nature	relationship	to	

recognise	that	people	are	inseparable	from	the	‘natural	environment’	in	the	

Anthropocene.	The	evidence	presented	in	this	thesis	emphasises	the	profound	

importance	of	people	acting	at	the	local	level,	particularly	their	capacity	to	self-

organise	and	develop	local	water	institutions	that	form	the	basis	for	adaptive	water	

governance	from	local	to	global	levels.		
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Chapter	1:	Introduction	

The	following	explains	the	broad	context	of	this	research,	including	the	problem	and	

questions	being	explored,	the	objective	and	a	general	outline	of	the	research	approach	

and	rationale.		

1.1.	Statement	of	the	problem		

The	world’s	freshwater	systems	are	under	pressure	from	rapidly	expanding	human	

settlements,	river	regulation,	pollution	and	climate	change.	Biodiversity	is	declining	

and	most	of	the	world’s	population	is	exposed	to	high	levels	of	threat	to	water	security,	

particularly	in	developing	countries	(Vörösmarty	et	al.,	2010).	Human-induced	global	

change	has	become	so	pervasive	that	some	argue	the	earth	system	has	entered	a	new	

geological	epoch:	the	Anthropocene	(Clémençon,	2012;	Crutzen,	2002;	Steffen,	

Crutzen,	&	McNeill,	2007).		

The	Anthropocene	recognises	Earth	as	one	vast	social-ecological	system	(SES),	

encompassing	multiple	nested	subsystems.	Understanding	the	Anthropocene	involves	

examining	how	change	is	manifesting	at	different	scales,	and	the	complex	interactions	

and	feedbacks	across	levels	of	social	organisation	from	local	to	global	(Gupta,	Pahl-

Wostl,	&	Zondervan,	2013).	While	Anthropocene	challenges	are	global,	human	actions,	

adaptations	and	responses	often	occur	at	local	and	regional	levels.	Managing	water	in	

the	context	of	this	rapid	global	change,	and	intensified	competition,	demands	the	

coordination	of	local	and	multi-level	collective	action,	through	‘water	governance’.		

Water	governance	is	defined	as	the	process	of	developing,	interpreting	and	applying	

rules,	norms	and	strategies	that	guide	behaviour	within	the	social	arena	of	using	and	

managing	water	(Garrick	et	al.,	2013;	McGinnis,	2011).	A	growing	literature	on	water	

governance	has	identified	complexity	and	uncertainty;	ownership	and	access	to	water;	

subsidiarity;	issues	of	definition	and	boundaries;	contested	knowledge;	and	redefining	

the	human-nature	relationship	as	key	governance	challenges	in	the	Anthropocene	

(Gupta,	Pahl-Wostl,	et	al.,	2013;	Hoffman	&	Jennings,	2015;	Huffman,	2016;	Schmidt,	

2013).		
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1.1.2.	Governing	and	managing	water	is	a	‘wicked’	collective	action	problem		

A	‘collective	action	problem’	is	a	situation	where	multiple	individuals	would	each	

benefit	from	taking	action	to	address	a	problem;	however,	the	associated	cost	makes	it	

implausible	for	an	individual	to	take	action	to	solve	it	alone,	particularly	as	the	benefits	

are	shared	(Ostrom,	2005).	The	ideal	approach	is	for	players	to	act	collectively	and	

share	both	the	costs	and	benefits	of	solving	a	problem,	for	example,	collectively	

reducing	extraction	of	water	from	rivers	to	improve	ecological	condition.	Collective	

action	fails	when	there	is	a	lack	of	trust	and	the	possibility	of	‘free	riding’	where	those	

who	do	not	participate	in	collective	action	enjoy	the	benefits	anyway	(Marshall,	

Connell,	&	Taylor,	2013).	It	becomes	irrational	for	an	individual	to	take	a	positive	

action	if	they	suspect	no	one	else	will	do	the	same.	This	problem	is	intensified	in	larger	

groups,	as	members	need	to	trust	that	the	positive	actions	they	are	taking	will	be	

reciprocated	by	others	(Marshall,	2013).	Collective	action	is	particularly	problematic	

when	dealing	with	common-pool	resources	(CPRs)	such	as	water,	which	are	defined	by	

costly	exclusion	and	risk	of	over-extraction	without	collective	organising	(Garrick	et	al.,	

2013).		

Large	scale	CPRs,	such	as	transboundary	river	basins,	scale	up	the	collective	action	

problem;	more	participants	raise	the	costs	of	organising,	developing	rules	and	

sanctioning	rule-breakers,	and	inter-linked	CPRs	are	more	complex	to	manage	(Ostrom,	

Burger,	Field,	Norgaard,	&	Policansky,	1999).	The	need	for	unanimous	agreement	on	

rules,	for	example	in	cross-state	water	sharing	agreements	within	federal	countries,	

leads	state	governments	to	behave	opportunistically	by	seeking	more	than	their	fair	

share	of	water,	thereby	undermining	the	sustainability	of	the	river	system	(Garrick	et	

al.,	2013).	Water	is	often	conceptualised	and	managed	as	an	economic	good,	but	it	is	

arguably	more	akin	to	a	political	good	(Gupta,	Pahl-Wostl,	et	al.,	2013).	As	such,	there	

is	a	need	to	better	situate	economic	approaches	to	water	management	within	the	

broader	political	and	social	planning	context.		

Rittel	and	Webber	(1973)	introduced	the	term	‘wicked	problems’	to	describe	

intractable	social	planning	dilemmas	that	are	difficult	to	define,	involve	divergent	

views,	and	ultimately	have	no	optimal,	permanent	solution.	Water	governance	and	
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management	in	the	Murray-Darling	Basin	(the	Basin)	can	be	framed	as	a	‘wicked’	

planning	problem,	in	that	it	is	characterised	by	multiple	drivers	of	change;	high	levels	

of	uncertainty	and	ambiguity;	multiple	perspectives,	values	and	objectives;	complex	

social-ecological	interactions;	high	interconnectedness	with	other	issues;	and	shifting	

understandings	of	the	problem	over	time	(Wallis	&	Ison,	2011).	There	is	growing	

recognition	of	adaptive	approaches	as	the	best	way	to	navigate	the	‘wickedness’	of	

contemporary	environmental	challenges,	including	collective	action	problems,	as	these	

approaches	emphasise	capacity	to	adapt,	rather	than	optimising	a	narrow	set	of	

outcomes	(Allen,	Fontaine,	et	al.,	2011;	Dietz,	Ostrom,	&	Stern,	2003).		

Adaptive	management,	in	its	ideal	form,	is	a	vehicle	for	positive	collective	action	as	it	

engages	multiple	stakeholders	to	learn	about	systems	as	they	are	managed,	and	seeks	

to	enable	decision-making	despite	complexity	and	uncertainty	(Allan,	2008).	

Unfortunately,	adaptive	management	rarely	lives	up	to	its	promise	when	attempting	to	

implement	the	ideal	in	practice	(Allan	&	Curtis,	2005;	Allen	&	Gunderson,	2011;	

Medema,	McIntosh,	&	Jeffrey,	2008;	Westgate,	Likens,	&	Lindenmayer,	2013).		

1.1.3.	The	gap	between	‘rhetoric	and	reality’	in	adaptive	management		

Gunderson	(2015,	pg.	32)	notes	“the	essence	of	adaptive	management	is	the	

development	of	actions	that	are	designed	as	much	for	learning	as	to	meet	other	social	

objectives”.	The	concept	of	adaptive	management	has	resonated	with	researchers	and	

practitioners	of	natural	resource	management	(NRM),	but	is	generally	misunderstood	

and	misapplied	in	practice	(Westgate	et	al.,	2013).	Adaptive	management	is	often	

mistaken	for	‘flexible	management’	or	‘trial	and	error’	improvement	of	outcomes,	

rather	than	a	structured	learning	process.	This	has	led	Ruhl	and	Fischman	to	argue:			

From	theory	to	policy	to	practice,	at	each	step	forward	in	the	emergence	of	
adaptive	management	something	has	been	 lost	 in	the	translation.	The	end	
product	 is	…	a	watered-down	version	of	 the	 theory	 that	 resembles	ad	hoc	
contingency	 planning	 more	 than	 it	 does	 planned	 "learning	 while	 doing"	
(Ruhl	&	Fischman,	2010,	pg.	426).		

The	major	factors	constraining	implementation	of	adaptive	management	relate	to	

social,	governance	and	institutional	dimensions,	rather	than	technical	issues	(Allan	&	

Curtis,	2005;	Allen	&	Garmestani,	2015).	While	adaptive	management	has	proven	

useful	for	designing	management	experiments	in	some	cases,	it	has	been	less	suitable	
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for	resolving	complex	social	and	political	uncertainty	(Gunderson,	2015).	Part	of	the	

problem	is	that	adaptive	management	is	difficult	to	implement	within	the	scope	of	

current	social	norms	and	policy	settings	(Ruhl	&	Fischman,	2010).	

In	a	recent	study	in	the	United	States,	a	majority	of	practitioners	reported	that	

implementation	of	adaptive	management	was	restricted	by	legal	systems	(Benson	&	

Stone,	2013).	This	has	led	to	increasing	interest	in	understanding	the	emergence	of	

adaptive	governance,	which	is	thought	to	create	an	enabling	social	and	institutional	

environment	for	adaptive	management	(Dietz	et	al.,	2003;	Folke,	Hahn,	Olsson,	&	

Norberg,	2005).	Nonlinear	responses,	alternative	stable	states	and	surprises	in	SESs	are	

difficult	for	the	law	to	deal	with	(Garmestani,	Allen,	&	Cabezas,	2008).		

Often	the	political	process	within	which	adaptive	management	is	operating	involves	

drafting	documents	outlining	actions	to	be	taken,	releasing	documents	for	public	

comment,	and	subsequent	implementation	of	actions	by	government	agencies.	This	

process	is	based	on	the	assumption	that	agencies	implementing	policies	have	the	

capacity	to	predict	the	consequences	of	their	management	actions	with	a	high	level	of	

certainty	(Ruhl	&	Fischman,	2010).	As	agencies	often	cannot	promise	this	level	of	

certainty,	there	can	be	a	mismatch	between	community	expectations	and	the	

outcomes	agencies	are	able	to	deliver.	Thus,	there	is	a	fundamental	tension	between	

linear	legal	processes,	uncertain	ecological	systems	and	the	iterative	process	of	

adaptive	management	(Allen	&	Garmestani,	2015).		

American	scholars	have	focused	on	the	litigious	perspective,	arguing	that	if	

environmental	managers	are	to	truly	embrace	adaptive	management,	this	would	

require	a	transformation	of	the	law	(Allen	&	Garmestani,	2015).	NRM	laws	in	America	

and	Australia	are	largely	built	on	the	understanding	that	the	world	is	characterised	by	

a	‘balance	of	nature’,	which	allows	natural	resource	managers	to	predict	the	behaviour	

of	ecosystems	in	the	future,	despite	the	emergence	of	new	understandings	to	the	

contrary	(Garmestani,	Allen,	&	Benson,	2013).		
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In	the	Australian	context,	scholars	have	identified	capacity,	leadership	and	long	term	

imbedding	within	environmental	policy	as	key	factors	influencing	the	successful	

implementation	of	adaptive	and	integrated	environmental	management	(Ross	&	

Dovers,	2008).	Research	into	adaptive	management	of	protected	areas	in	Australia	has	

shown	there	is	often	a	focus	on	reporting	ecosystem	status,	rather	than	a	more	critical	

consideration	of	whether	existing	monitoring	programs	are	sufficient	to	facilitate	

deliberative	evaluation	of	policy	and	adaptation	of	programs	(Jacobson	et	al.,	2014).	

While	Australian	policy	espouses	more	adaptive	approaches,	attempts	to	move	

beyond	determining	whether	or	not	objectives	have	been	met	towards	actually	

adapting	aspects	of	management	are	lacking	(Jacobson	et	al.,	2014).		

The	Murray-Darling	Basin,	where	a	significant	portion	of	Australia’s	food	is	grown,	has	

recently	undergone	significant	and	far-reaching	water	reforms	aiming	for	more	

sustainable,	integrated	and	adaptive	water	management.	Despite	numerous	

difficulties	and	conflict	among	stakeholders,	these	reforms	have	enabled	a	transition	

towards	more	sustainable	and	adaptive	water	management.	The	rhetoric	of	adaptive	

management	is	now	hard-wired	into	statutory	water	and	catchment	plans,	making	the	

Basin	a	highly	relevant	case	to	investigate	the	role	of	adaptive	management	in	the	

‘wicked’	collective	action	problem	of	water	governance	and	management.		

The	Lachlan	catchment	provides	opportunity	to	explore	from	the	bottom	up,	that	is,	

from	the	perspectives	of	people	actually	managing	water	in	the	catchment,	how	the	

high-level	rhetorical	support	for	stakeholder	involvement	and	adaptive	management,	

evident	in	Australian	water	policy,	is	manifesting	within	the	nested	water	governance	

system.	Despite	the	issues	discussed	above,	this	research	is	based	on	the	assumption	

that	adaptive	management	and	governance	offer	the	best	available	way	to	proceed	

with	water	management	in	the	context	of	rapid	global	change.	As	such,	the	highly	

variable	river	systems	and	complex,	multi-level	institutional	arrangements	in	the	Basin	

offer	a	relevant,	interesting	and	useful	case	study.	
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1.2.	Research	purpose			

This	research	seeks	to	build	understanding	of	the	social,	governance	and	institutional	

dimensions	of	adaptive	water	management	in	the	context	of	the	Anthropocene.	The	

Lachlan	catchment,	a	sub-catchment	of	the	Murray-Darling	Basin,	provides	a	case	

study	of	a	transition	towards	more	adaptive	and	sustainable	water	management,	in	

the	midst	of	severe	drought,	subsequent	floods,	and	socio-political	pressures	

connected	to	water	reforms	and	the	realignment	of	regional	management	authorities.	

The	lens	of	adaptive	governance	is	used	to	evaluate	how	social,	governance	and	

institutional	processes	are	enabling	or	restricting	adaptive	water	management,	

thereby	contributing	to	adaptive	governance	theory	and	practice	in	the	context	of	

global	change.			

1.3.	Exploring	global	issues	through	a	local	case	study			

Global	drivers,	such	as	climate	and	the	world	economy,	trigger	local	and	regional	

change	in	patterns	of	water	use,	with	the	behaviour	of	local	and	regional	actors	in	turn	

affecting	global	processes	(Nayak	&	Berkes,	2014).	Local	misuse	can	lead	to	regional	

water	crises	that	could	easily	become	global	issues,	should	transboundary	cooperation	

fail	in	large	river	basins	(Vörösmarty,	Hoekstra,	Bunn,	Conway,	&	Gupta,	2015).	

Governing	water	in	the	face	of	global	problems	requires	an	understanding	of	different	

levels	and	scales	of	organisation	and	the	emergent	interactions	between	them	(Gupta,	

Pahl-Wostl,	et	al.,	2013).	As	argued	by	Willbanks	and	Kates	(1999,	pg.		606)	“the	

complex	relations	among	environmental,	economic,	and	social	processes	that	drive	

change	at	the	global	scale	can	only	be	unravelled	by	careful	locality-specific	research”.	

This	research	seeks	to	incorporate	the	knowledge	and	lived	experience	of	Local,	

Regional,	State,	Basin	and	Commonwealth-level	stakeholders	implementing	adaptive	

water	management,	and	situates	their	perspectives	in	the	context	of	rapid	global	

change.	

The	rich	knowledge	and	detailed	stories	constructed	through	the	case	study	are	

expected	to	inform	adaptive	management	and	governance	through	a	process	of	

naturalistic	generalisation	(as	per	Stake,	1995).	Efforts	to	improve	water	management	

and	governance	are	deeply	connected	to	context;	thus,	readers	of	this	research	will	
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need	to	discern	the	level	of	similarity	with	their	own	circumstances	and	thus	the	

transferability	of	findings.	The	research	questions	outlined	below	are	focused	on	

understanding	the	situation	in	the	case	study,	while	the	over-arching	research	problem	

of	managing	water	in	the	Anthropocene	is	addressed	in	the	concluding	discussion.	The	

Anthropocene	is	used	as	an	analytical	frame,	placing	the	research	findings	in	the	

context	of	rapid	global	change,	and	emphasising	the	importance	of	understanding	local	

context	within	complex	social-ecological	systems.	As	water	governance	is	so	highly	

contextual,	this	thesis	seeks	to	describe,	in	detail,	the	context	of	this	particular	case	

and	distil	insights,	which	may	be	more	broadly	applicable	in	other	situations.		

1.4.	Research	questions		

The	overarching	research	problem	is:	how	can	water	be	adaptively	governed	and	

managed	in	the	Anthropocene?	The	literature	review	presented	in	Chapter	2	identifies	

a	need	to	gather	empirical	evidence	exploring	water	governance	theories	including	the	

importance	of	institutional	path-dependency,	how	learning	and	new	information	

influence	institutional	change,	the	appropriateness	of	more	or	less	centralised	

governance	regimes	and	factors	that	encourage	the	emergence	of	adaptive	

governance	to	enable	adaptive	management.	The	research	questions	developed	to	

contribute	to	better	understanding	this	problem	through	the	case	study	are:	

1. How	have	socio-political	and	institutional	contexts	influenced	water	management	in

Australia	since	European	colonization?

2. How	are	water	stakeholders	in	the	case	study	learning	through	adaptive

management?

3. Which	social,	institutional	and	governance	processes	are	enabling	or	restricting

adaptive	water	governance?

4. How	is	water	governance	in	the	Basin	influencing	the	emergence	of	adaptive

governance?

1.5.	Overview	of	the	Lachlan	case	study	

An	interpretive,	qualitative	methodology	was	applied	to	a	single	in-depth	case	study	of	

adaptive	water	management	in	the	Lachlan	catchment,	a	sub-catchment	of	the	
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Murray-Darling	Basin.	Data	were	created	from	two	major	sources:	semi-structured,	in-

depth	interviews	and	a	content	analysis	of	water	policy	documents.	Interview	

participants	included	local,	Regional,	State	and	Basin/Commonwealth-level	actors	

involved	in	various	aspects	of	water	use	and	management	including	irrigation,	

environmental	water	management,	NRM,	water	planning,	policy	and	river	operation.	

The	water	documents	for	the	content	analysis	encompassed	key	water	legislation	and	

policy	downloaded	from	the	public	websites	of	three	government	agencies	with	key	

roles	in	water	management	at	Regional,	State	and	Commonwealth	levels.		

The	Lachlan	is	a	highly	regulated	river,	which	supports	water-dependent	agricultural	

industries	as	well	as	significant	wetlands	in	a	sparsely	populated,	semi-arid	catchment.	

Water	reforms,	largely	driven	by	the	Commonwealth	Government,	have	led	to	a	

significant	‘rebalancing’	of	water	use	in	the	Lachlan:	around	17%	of	the	water	

previously	available	for	agriculture	has	been	purchased	by	State	and	Commonwealth	

governments	for	purposeful	delivery	of	environmental	flows	to	rehabilitate	

environmental	values.	In	addition	to	institutional	changes,	the	catchment	has	

experienced	severe	and	prolonged	drought	(1997-2010)	and	subsequent	flooding	rains	

during	the	water	reform	period.	The	Lachlan	is,	therefore,	an	excellent	case	study	to	

explore	adaptive	water	management	and	governance	processes	spanning	multiple	

levels.		

1.6.	Rationale	and	significance		

Collective	use	and	management	of	water	occurs	in	socio-cultural	contexts	that	are	

often	poorly	understood,	yet	profoundly	influence	the	way	science	and	other	

knowledge	is	applied	when	dealing	with	resource	dilemmas	(Allen	&	Garmestani,	2015;	

Westgate	et	al.,	2013).	The	theoretical	strengths	and	practical	constraints	associated	

with	adaptive	management	are	well	understood,	and	there	remains	strong	interest	

and	statutory	support	for	pursuing	this	approach	to	water	and	catchment	

management	in	Australia.	The	contribution	of	this	research	is	to	strengthen	empirical	

understanding	of	how	learning	is	occurring	through	adaptive	management;	current	

disconnects	between	theory,	policy	and	practice;	and	aspects	of	the	overarching,	



9	

polycentric	governance	system	and	cross-level	interactions	that	are	enabling	or	

constraining	learning	and	adapting.		

Armitage	et	al.	(2015)	argues	that	research	into	adaptive	management	needs	to	be	

transdisciplinary;	shift	from	a	natural	resource	management	to	a	SES	perspective;	

situate	adaptive	management	within	a	governance	context;	consider	the	role	of	power	

in	adaptive	management	processes;	explore	knowledge	co-production;	and	consider	

the	role	of	adaptive	management	in	support	of	social-ecological	transitions.	This	

research	adopts	all	of	these	considerations	and	thus	contributes	to	adaptive	

management	theory.	The	findings	also	contribute	to	understanding	collective	action	in	

wicked	situations,	by	detailing	the	historical	evolution	of	water	problems,	and	

collective	efforts	to	solve	them	(as	recommended	by	Clement,	2010).	The	ability	to	

purposefully	change	institutions	to	enable	adaptive	governance	requires	better	

understanding	of	how	politics,	science	and	other	factors	affect	institutional	change	

(Koontz	et	al.,	2015).			
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1.7.	Thesis	structure		

The	thesis	structure	is	outlined	in	Figure	1.	

Figure	1:	Thesis	structure	

Chapters	2	and	4	are	based	on	a	review	of	academic	and	grey	literature.	Chapter	2	provides	an	

overview	of	the	literature	on	global	change	and	water	governance.	The	concept	of	the	

Anthropocene	is	introduced,	as	well	as	the	theoretical	basis	and	implementation	of	water	

management	approaches	including	Integrated	Water	Resources	Management	(IWRM),	

adaptive	management	and	governance,	ecosystem-based	management,	resilience	and	social	

learning.		

Chapter	3	explains	the	interpretive	methodology	and	design	of	the	single	in-depth	case	study	

in	the	Lachlan.	The	qualitative	interview	method	is	described,	as	well	as	the	methods	for	the	

content	analysis	of	water	policy	documents.		

•Chapter	1:	Overview	of	thesis	Introduction

•Chapter	2:	Literature	review
•Chapter	3:	Methodology
•Chapter	4:	Historical	evolution	of	water	institutions	in	the	Basin
•Chapter	5:	Social-ecological	context	of	the	Lachlan	case	study

Background	
and	

Methodology

•Chapter	6:	Evidence	of	learning	through	adaptive	management
•Chapter	7:	Factors	influencing	adaptive	governanceResults	

•Chapter	8:	Synthesis	and	conclusionDiscussion
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Chapters	4	and	5	provide	important,	detailed	context	to	inform	the	interpretation	of	interview	

findings.	Chapter	4	explores	the	historical	evolution	of	water	institutions	in	the	Basin,	including	

key	developments	in	the	water	reform	process	that	have	deeply	influenced	the	current	

institutional	arrangements	around	water.	Chapter	4	describes	how	key	water	management	

concepts	and	theories	(described	in	Chapter	2),	have	manifested	in	Australia.		

Chapter	5	is	based	on	a	review	of	grey	and	academic	literature.	It	provides	a	detailed	

description	of	the	social,	ecological	and	water	governance	systems	in	the	Lachlan	case	study	

area,	including	the	social	fabric	of	the	catchment,	agricultural	industries,	significant	wetlands,	

ecological	condition	of	the	river,	and	patterns	of	water	use.		

Chapters	6	and	7	present	results	from	the	interviews,	which	are	enriched	by	information	from	

the	content	analysis	of	water	policy	documents.	Chapter	6	explores	government	intentions	for	

adaptive	management,	as	outlined	in	key	water	legislation	and	policy,	and	stakeholder	

perceptions	of	the	practice	of	adaptive	management.	The	aim	of	this	chapter	is	to	explore	

evidence	of	learning	occurring	from	different	adaptive	management	approaches,	and	the	ways	

in	which	knowledge	is	contested.		

Chapter	7	examines	how	social,	governance	and	institutional	processes	are	enabling	or	

constraining	adaptive	management,	based	primarily	on	the	interview	data	and	enriched	by	

information	from	the	content	analysis	of	water	policy.	The	regimes,	rules,	relationships	and	

routines	evident	in	the	Lachlan	case	study	are	discussed	in	terms	of	how	they	enable	or	restrict	

adaptive	governance.	

Chapter	8	provides	summarized	answers	to	the	thesis	questions,	along	with	a	synthesis	of	the	

findings,	and	a	discussion	of	water	governance	in	the	Basin,	and	how	the	case	study	

contributes	to	understanding	water	challenges	in	the	Anthropocence.			
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Chapter	2:	Literature	review	

The	following	literature	review	introduces	various	conceptions	of	the	Anthropocene	

and	what	it	means	for	managing	and	governing	water.	Robustness,	resilience	and	

adaptive	capacity	in	SESs	are	explored	as	a	theoretical	basis	for	‘new’	approaches	to	

managing	water	including	Integrated	Water	Resources	Management	(IWRM),	

Ecosystem-based	Approaches	(EBAs)	and	adaptive	management,	which	are	briefly	

reviewed.		

Theories	of	learning	are	explored,	with	a	focus	on	social	learning,	its	application	in	

NRM,	and	how	it	relates	to	adaptive	management.	Operational	water	management	

approaches,	designed	to	enhance	learning,	cannot	be	successfully	implemented	

without	an	enabling	governance	and	institutional	context.	As	a	result,	the	final	part	of	

this	review	disentangles	the	role	of	adaptive	governance,	adaptive	institutions,	and	

federal	and	polycentric	political	structures,	for	enabling	learning	and	adapting	in	water	

management.		

2.1.	The	Anthropocene		

The	concept	of	the	Anthropocene	has	captured	the	imagination	of	scholars	and	

practitioners	in	diverse	disciplines,	becoming	a	frame	to	speculate	about	the	meaning	

of	the	present,	and	possibilities	for	the	future	(Dalby,	2016).	Geologists	argue	about	

whether	or	not	it	should	be	officially	recognised	as	an	epoch,	the	extent	of	human	

impacts	and	when	the	new	epoch	started	(Ellis,	2011a;	Zalasiewicz	et	al.,	2015;	

Zalasiewicz,	Williams,	Steffen,	&	Crutzen,	2010).	The	dominant	narratives	around	the	

Anthropocene	depict	a	‘threatening’	or	‘dire’	future	that	will	be	bad	for	most	of	

humanity,	particularly	the	most	vulnerable,	as	well	as	non-human	beings	suffering	

from	mass	extinction	(Barnosky	et	al.,	2011;	Steffen	et	al.,	2007).	A	few	scholars	have	

adopted	a	more	hopeful,	ecomodern	perspective	that	humanity	can	collectively	create	

a	‘good’	or	‘charming’	Anthropocene	where	humans	and	nature	can	both	prosper	

(Buck,	2015).	A	final	group	of	literature	is	from	social	scientists	who	choose	to	reject	or	

critique	the	flawed	concept	of	the	Anthropocene	(Baskin,	2015;	Malm	&	Hornborg,	

2014).			
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2.1.1.	Managing	water	in	the	‘threatening’	Anthropocene		

Literature	on	the	threatening	Anthropocene	identifies	key	challenges	of	accelerated	

climate	change	associated	with	increased	levels	of	greenhouse	gases;	altered	

biogeochemical	and	hydrological	cycles;	and	extensive	loss	of	habitat	and	biodiversity	

that	amounts	to	the	‘sixth	mass	extinction’	of	species	(Barnosky	et	al.,	2011;	Steffen,	

Grinevald,	Crutzen,	&	McNeill,	2011).	The	rapid	rate	of	change	in	global	climate,	

coupled	with	the	fragmentation	of	habitats,	has	limited	the	capacity	of	species	to	

adapt	or	migrate.	The	‘Anthropocene’	has	been	adopted	conceptually	by	the	global	

change	research	community,	but	is	yet	to	be	accepted	formally	as	a	new	geological	

epoch	in	Earth’s	history	(Dalby,	2016;	Steffen	et	al.,	2011).			

Driving	these	observed	biophysical	changes	are	extensive	social	changes	including	

unprecedented	population	growth,	mechanisation	and	globalisation	(Rockström	et	al.,	

2009).	Human	populations	are	now	hyperconnected	through	rising	numbers	of	motor	

vehicles	and	telephones;	internet-related	information	technologies;	increasing	direct	

foreign	investment;	growing	rates	of	international	tourism;	and	more	urbanised	

lifestyles	(Steffen	et	al.,	2011;	Young	et	al.,	2006).	The	expansion	of	human	

communities	with	growing	needs	for	water,	energy,	oil,	fertiliser	and	other	resources	

has	led	to	the	degradation	of	ecosystems	and	the	services	they	provide,	including	food	

and	water	provision,	climate	and	disease	regulation,	nutrient	cycling	and	cultural	

values	(Millennium	Ecosystem	Assessment,	2005b).	Another	aspect	of	these	social	

changes	is	rising	complexity	in	institutional	arrangements	around	resource	use;	in	

some	cases	institutions	are	mismatched	with	ecosystems	and	biophysical	processes	

(Folke,	Pritchard,	Berkes,	Colding,	&	Svedin,	1998).		

Water	resources	in	the	Anthropocene	are	threatened	by	increasing	mean	global	

temperatures,	altered	frequency	and	intensity	of	rainfall	and	evaporation,	rising	sea	

levels	and	altered	discharge	from	rivers	(Bates,	Kundzewicz,	Wu,	&	Palutikof,	2008).	

While	demand	for	water	is	on	the	rise,	nearly	80%	of	the	world’s	human	population	is	

already	exposed	to	grave	threats	to	water	security,	particularly	in	developing	countries	

(Vörösmarty	et	al.,	2010).	Often	these	water	‘crises’	are	crises	of	governance	rather	
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than	problems	with	the	resource	base	or	technology	(Pahl-Wostl,	Lebel,	Knieper,	&	

Nikitina,	2012).		

Water	managers	are	entering	unchartered	territory	where	knowledge	of	the	past	is	no	

longer	a	valid	way	to	comprehend	the	future	(Milly	et	al.,	2008).	Certain	pillars	of	

traditional	management	are	no	longer	applicable,	such	as	the	understanding	that	

natural	systems	fluctuate	within	an	unchanging	enclosure	of	variability.	

Unprecedented	changes	in	climate	have	broken	out	of	that	enclosure	and	shown	the	

assumption	of	‘stationarity’	to	be	a	thing	of	the	past	(Milly	et	al.,	2008).	Another	pillar	

of	conventional	management	is	the	assumption	that	ecosystems	can	be	manipulated	

to	reduce	natural	variability	and	maximize	exploitation	of	a	narrow	range	of	ecosystem	

goods	and	services,	without	negative	impacts.	This	assumption	has	led	to	many	

unintended	consequences,	‘surprises’	and	even	the	collapse	of	resources,	such	as	

fisheries	(Gunderson,	Holling,	&	Light,	1995;	Holling	&	Meffe,	1996).	Therefore,	as	

water	managers	are	pushed	out	of	their	realm	of	experience,	the	future	involves	

uncertainty	that	is	increasingly	unpredictable,	unmeasurable,	uncontrollable	and	thus	

‘unknowable’	(Chow	&	Sarin,	2002).	While	the	dominant	Anthropocene	discourse	is	

that	of	a	threatening	future,	other	scholars	have	sought	to	articulate	a	more	hopeful	

future.		

2.1.2.	Visions	of	a	‘good’	Anthropocene	

Buck	(2015)	suggests	that	rather	than	meeting	the	Anthropocene	with	‘grim	

resignation’	scholars	have	a	role	in	experimenting	and	articulating	a	different,	better	

version	of	the	Anthropocene.	This	beautiful,	or	‘enchanted’	Anthropocene	is	a	world	of	

agroecology,	biophilic	cities	with	green	roofs	and	buildings,	renewable	energy	and	

‘rewilding’	as	a	conservation	strategy.	Water	management	in	this	‘charming’	

Anthropocene	could	involve	increased	use	of	fishladders,	environmental	flows	that	

mimic	natural	flooding	regimes,	construction	of	artificial	wetlands	to	create	habitat	

and	Water	Sensitive	Urban	Design	in	cities.	Buck	(2015)	argues	that	in	order	to	

generate	cultural	and	political	support	for	this	better	world,	it	is	necessary	to	cultivate	

an	ethic	of	care	and	reawaken	people’s	sense	of	wonder.	Ellis	(2011b),	an	
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Anthropocene	scholar	and	geologist,	describes	a	situation	where	humanity	consciously	

directs	their	collective	powers	towards	stewardship	of	the	planet:		

The	Earth	we	have	inherited	from	our	ancestors	 is	now	our	responsibility…	
Our	 powers	 may	 yet	 exceed	 our	 ability	 to	 manage	 them,	 but	 there	 is	 no	
alternative	except	to	shoulder	the	mantle	of	planetary	stewardship.	A	good,	
or	at	 least	a	better,	Anthropocene	 is	within	our	grasp.	Creating	that	future	
will	mean	 going	 beyond	 fears	 of	 transgressing	 natural	 limits	 and	 nostalgic	
hopes	of	returning	to	some	pastoral	or	pristine	era.	Most	of	all,	we	must	not	
see	 the	Anthropocene	as	a	crisis,	but	as	 the	beginning	of	a	new	geological	
epoch	ripe	with	human-	directed	opportunity	(Ellis,	2011b,	pg.	42).	

The	conventional	management	response	to	the	challenges	of	the	Anthropocene	is	

tighter	control	and	more	manipulation	of	the	Earth	system	to	change	the	course	of	the	

future.	Hettinger	(2014)	offers	a	different	way	to	act	in	the	Anthropocene.	He	suggests	

that,	rather	than	using	the	Anthropocene	to	justify	further	planetary	

management/control,	humanity	should	be	exerting	less	control:		

We	 are	 not	 caretakers	 or	 restorers	 of	 earth,	 not	 janitors	 charged	 with	
cleaning	 up	 the	mess	 we	 have	made,	 not	 repenters	 charged	with	making	
restitution	for	our	destruction,	nor	healers	of	a	wounded	earth.	Instead	we	
are	 managers	 of	 this	 place.	 Humans	 are	 boss.	 We	 are	 in	 charge…	 But	 as	
many	 have	 pointed	 out,	 the	 earth	 does	 not	 need	 us	 and	 the	 non-human	
world	 as	 a	 whole	 would	 be	 far	 better	 off	 if	 we	 weren’t	 around.	 Our	
responsibility	 toward	 nature	 is	 not	 mainly	 to	 enable	 nature,	 but	 to	 stop	
disabling	 it.	 Our	 responsibility	 toward	 the	 planet	 is	 not	 to	 control	 and	
manage	 it,	 but-	 at	 least	 in	 many	 ways-	 to	 loosen	 our	 control	 and	 impact	
(Hettinger,	2014,	pg.	5).	

Scientific,	anxiety-driven	and	hopeful	depictions	of	the	Anthropocene	are	

accompanied	by	a	growing	number	of	critiques	or	rejections	of	the	concept	from	social	

scientists,	particularly	for	its	anthropocentrism	and	species	thinking,	explored	in	the	

next	section.		

2.1.3.	Critiques	of	the	Anthropocene	concept		

Malm	and	Hornborg	(2014)	argue	that	the	dominant,	scientific	Anthropocene	

narratives	have	the	effect	of	naturalising	and	depoliticising	global	change	by	discussing	

actions	of	an	amorphous	‘human	species’,	and	depicting	global	change	as	a	kind	of	

inevitable	sequence	of	events	in	the	planet’s	evolution.	The	conventional	management	

response	of	steering	the	planet	towards	a	future	of	our	choosing	invokes	planetary	

management	and	legitimises	further	geoengineering	(Baskin,	2015).	This	view	of	the	

Anthropocene	assumes	that	a	coherent	‘we’	exists	and	has	agency,	‘we’	can	agree	on	a	
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shared	vision	of	the	future,	and	‘we’	can	act	collectively.	Dominant	narratives	of	the	

Anthropocene	therefore	mask	the	power	imbalances,	cultural	diversity	and	complexity	

of	different	human	societies	and	histories.	As	the	large	inequalities	among	human	

societies	are	deeply	connected	to	the	current	ecological	crisis,	Malm	and	Hornborg	

(2014)	argue	a	human-species	based	analysis	is	not	appropriate	when	seeking	to	

understand	global	change:		

‘The	Anthropocene’	resembles	an	attempt	to	conceptually	traverse	the	gap	
between	 the	natural	 and	 the	 social	 –	 already	 thoroughly	 fused	 in	 reality	 –	
through	the	construction	of	a	bridge	from	one	side	only,	leading	the	traffic,	
as	 it	were,	 in	a	direction	opposite	 to	 the	actual	process…	 in	Anthropocene	
thinking,	 natural	 scientists	 extend	 their	 world-views	 to	 society	 (Malm	 &	
Hornborg,	2014,	pg.	5).	

Social	scientists,	therefore,	have	an	important	role	in	reframing	thinking	about	global	

change,	to	move	past	consideration	of	a	‘nebulous’	humanity	on	an	inevitable	

trajectory	of	change,	to	embracing	the	diversity	and	complexity	of	human	values,	

behaviours,	power-differentials,	beliefs,	cultural	differences	and	worldviews	in	efforts	

to	understand	and	analyse	the	Anthropocene.	Critiques	aside,	the	Anthropocene	has	

proven	to	be	a	useful	concept	for	framing	this	research,	and	evaluating	the	

appropriateness	of	current	water	governance	approaches	in	the	face	of	rapid	social-

ecological	change.		

2.1.4.	Summary	of	key	challenges	for	governing	water	in	the	Anthropocene		

This	review	of	the	literature	has	identified	several	challenges	for	effective	water	

governance	in	the	Anthropocene,	which	will	be	revisited	later	in	the	discussion	

chapter:		

• Governance	in	the	context	of	complexity,	uncertainty	and	non-stationarity

(Huffman,	2016),	particularly	in	relation	to	climate	change

• The	role	of	moral	claims,	values,	politics,	science	and	other	types	of	knowledge

and	the	development	of	appropriate	institutions	(Huffman,	2016)

• Access	to,	and	ownership	of,	increasingly	scarce	water	supplies	(Gupta,	Pahl-

Wostl,	et	al.,	2013)
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• Issues	of	definition,	interpretation	and	boundaries	(Gupta,	Pahl-Wostl,	et	al.,

2013)

• Subsidiarity:	deciding	the	appropriate	level	for	making	decisions	about	water

(Gupta,	Pahl-Wostl,	et	al.,	2013)

• The	human-nature	relationship:	redefining	humans	as	inseparable	from

ecosystems	and	the	social	construct	of	‘nature’	(Schmidt,	2013)

Anthropocene	discourse	has	been	useful	for	prompting	reflection	on	water	

management	paradigms.	Recognition	of	rapid	social-ecological	change	has	resulted	in	

much	debate	over	the	appropriateness	of	conventional	water	management,	as	well	as	

emerging	approaches	more	focused	on	resilience	and	sustainability	(Hoffman	&	

Jennings,	2015).		

2.2.	The	rise	of	a	new	water	paradigm	

Kuhn’s	seminal	work	(1962)	on	the	philosophy	of	science	noted	the	occurrence	of	

scientific	revolutions	when	anomalies	are	encountered	which	cannot	be	explained	by	

the	accepted	paradigm	or	worldview	guiding	scientific	enquiry.	Accordingly,	surprises	

or	crises	can	be	a	prelude	to	the	emergence	of	new	theories.	A	‘paradigm’	is	a	shared	

pattern	of	seeing	and	thinking	about	the	world,	based	on	socially	maintained	

assumptions,	values	and	practices	(O'Leary,	2007).	Paradigms	are	rarely	examined	

because	they	are	often	unconscious,	and	foundational	to	how	members	of	society	

interact	with	and	in	the	world.	However,	the	scale	of	change	currently	occurring	

requires	examination	of	these	assumed,	implicit	ways	of	being.	A	water	paradigm	

refers	to	the	assumptions	people	make	about	(a)	the	nature	of	the	system	being	

managed;	(b)	the	goals	of	management;	and	(c)	the	best	approach	to	solving	problems	

and	achieving	goals	(Pahl-Wostl	et	al.,	2011).		

Mounting	evidence	of	the	failure	of	conventional	approaches	to	ensure	the	sustainable	

and	equitable	use	of	water	has	led	to	discourse	around	the	newly	emerging	water	

paradigm	(Cook	&	Spray,	2012;	Cortner	&	Moote,	1994;	Pahl-Wostl,	2007;	Pahl-Wostl,	

Jeffrey,	Isendahl,	&	Brugnach,	2011).	Although	the	new	water	paradigm	is	still	

developing,	some	defining	features	are	(a)	the	conceptualisation	of	SESs	as	complex,	
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adaptive	systems	that	are	inherently	unpredictable	and	difficult	to	control	(Pahl-Wostl,	

2007);	(b)	a	shift	in	the	goals	of	water	management	to	include	sustainability,	water	

security	and	adaptive	capacity	(Engle	and	Lemos,	2010;	Munang	et	al.	2013;	Allan,	Xia	

&	Pahl-Wostl,	2013);	and	(c)	the	implementation	of	integrative	and	adaptive	

management	approaches,	and	dialogic	problem	solving	focused	on	learning,	

governance	and	the	human	dimensions	of	management	(Pahl-Wostl.	2007,	Madema	

2008;	Pahl-Wostl	et	al.	2011).	Another	emerging	area	is	framing	problems	and	

solutions	through	‘nexus’	thinking,	which	involves	identifying	cross-sectoral	and	multi-

scale	interdependencies;	for	example,	the	links	between	water,	energy,	climate	and	

food	security	(Benson,	Gain,	&	Rouillard,	2015).	

The	developing	new	water	paradigm	both	requires,	and	enables,	consideration	of	

economic,	ecological,	social	and	cultural	values	of	water.	Within	the	new	paradigm,	

decision-making	aims	for	a	broader	spread	of	benefits	for	people	and	ecosystems	

through	wider	stakeholder	participation;	inclusion	of	different	types	of	knowledge;	

attention	to	the	human	dimensions	of	management	(needs,	wants,	perceptions,	values	

and	behaviours);	integration	of	issues,	sectors	and	disciplines;	and	the	desire	to	tighten	

the	links	between	science,	policy	and	practice	(Gleick,	2000;	Pahl-Wostl,	2008;	Ison	et	

al.,	2011).	Although	these	ideas	are	not	particularly	new,	they	have	been	gaining	

attention	in	water	management	communities	in	the	last	few	decades.		

2.2.1.	Theoretical	basis:	robustness,	resilience,	adaptive	capacity	and	change		

The	complex	interconnections	and	feedbacks	between	biophysical,	economic	and	

social	processes	demand	a	broad	conceptualisation	of	water	as	a	component	of	

dynamic	SESs.	An	SES	is	an	ecological	system,	containing	interdependent	organisms	or	

biological	units,	that	is	elaborately	linked	with,	and	affected	by,	one	or	many	social	

systems	including	economies	and	institutions	(Anderies,	Janssen,	&	Ostrom,	2004).	The	

similar	concepts	of	‘robustness’	and	‘resilience’	have	been	used	to	understand	how	

systems	change	and	respond	to	disturbance.	The	idea	of	robustness,	developed	in	

engineering,	refers	to	the	maintenance	of	system	performance	despite	external	

surprises	and	disturbance,	or	uncertainties	about	the	capabilities	of	the	internal	

system	design	(Heinimann,	2010).		



19	

Robust	design	often	involves	a	trade-off	between	maximising	performance	and	

ensuring	robustness	(Lempert	&	Collins,	2007).	A	robust	system	will	typically	not	

achieve	peak	efficiency,	as	compared	to	a	non-robust	system,	but	will	have	more	

capacity	to	maintain	performance	when	faced	with	internal	stress	or	external	

disturbance	(Anderies	et	al.,	2004).	External	disturbances	may	include	biophysical	

perturbations	such	as	drought,	flooding	and	climate	change,	or	socioeconomic	changes	

such	as	population	increase,	economic	depressions	or	inflations,	or	major	political	

changes	that	impact	resource	users.	Internal	disturbances	refer	to	rapid	reorganisation	

of	components	of	the	system	driven	by	the	social	or	ecological	subsystems	(Anderies	

et	al.,	2004).		

Resilience	is	a	similar	concept	to	robustness	with	its	origin	in	the	ecological	literature	

(for	example	Holling,	1978).	The	capacity	of	all	levels	of	society	to	adapt	to	change	is	

constrained	by	the	resilience	of	their	institutions	and	the	ecological	systems	on	which	

they	depend	(Allen,	Cumming,	Garmestani,	Taylor,	&	Walker,	2011;	Berkes,	Colding,	&	

Folke,	2003;	Folke,	2006).	A	SES	is	thought	to	be	resilient	if	it	can	absorb	disturbance,	

reorganize	during	the	process	of	change	and	retain	essentially	the	same	function,	

structure,	identity,	and	feedbacks	(Walker,	Holling,	Carpenter,	&	Kinzig,	2004).	A	

‘resilient	system’	is	therefore	not	inherently	good	or	bad,	rather	human	values	dictate	

which	system	states	managers	aim	to	foster	or	sustain	through	governance	regimes	

(Benson	&	Craig,	2014).		

The	concept	of	resilience	embraces	the	dynamics	of	SESs	and	adaptive	capacity,	self-

organisation	and	learning	are	emphasised,	rather	than	control,	stationarity	and	

certainty.	As	a	consequence,	resilience	has	been	specifically	promoted	as	an	

appropriate	framing	for	NRM	in	the	Anthropocene,	rather	than	the	focus	on	

sustainability	that	is	currently	dominant.	Benson	and	Craig	(2014,	pg.	779)	argue:	

Resilience	 orientation	 allows	 for	 a	 more	 realistic	 approach	 to	
management—especially	 in	 the	 Anthropocene—because	 it	 acknowledges	
nonlinear	 change	 and	 provides	 a	way	 of	 thinking	 about	 how	 to	 foster	 the	
SES	 components	 and	 dynamics	 we	 value	 and	 want	 to	 protect.	 The	
identification	 and,	 generally,	 avoidance	 of	 critical	 thresholds	 become	
important	management	 goals.	 Resilience	 thinking	 also	 offers	 a	 theoretical	



20	

framework	 for	 assessing	 cross-scale	 dynamics,	 a	 facet	 of	 SESs	 that	 will	
become	 increasingly	 important	 given	 current	 rates	 of	 globalization	 and	
increasingly	 complex	 socioecological	 challenges	 (Benson	&	Craig,	2014,	pg.	
779).	

Despite	a	large	body	of	literature	describing	and	discussing	resilience,	it	remains	a	

nebulous	concept	that	is	differently	understood	within	and	between	disciplines	such	as	

ecology,	psychology,	disaster	studies,	geography,	political	science	and	economics	

(Pendall,	Foster,	&	Cowell,	2009).	Different	literature	describes	resilience	as	a	return	to	

conditions	before	a	shock,	or	‘bouncing	back’;	the	ability	of	people,	regions	or	

ecosystems	to	thrive	despite	adversity;	or	a	complex	systems	perspective	as	described	

above	(Pendall	et	al.,	2009).	Ison	(2010)	notes	that	resilience	thinking	encourages	a	

view	of	systems	as	an	ontology	or	‘thing’	in	the	world	that	can	be	described,	measured	

and	engineered.	Ison’s	tradition	of	systemic	thinking	is	more	akin	to	an	

‘epistemological	device’,	rather	than	an	ontology,	which	is	invented	by	a	person,	or	

group	of	people,	in	order	to	understand	and	influence	a	situation	of	concern.			

Holling,	Gunderson,	&	Ludwig	(2002)	describe	different	understandings	of	resilience	

based	on	three	worldviews:	nature	balanced;	nature	resilient	and	nature	evolving.	

Table	1	describes	how	each	worldview	conceives	stability,	appropriate	policies	and	the	

consequences	for	management	of	SESs.	Depictions	of	the	Anthropocene	are	most	

aligned	with	a	‘nature	evolving’	worldview;	system	states,	thresholds	and	basins	of	

attraction	are	in	flux,	requiring	a	policy	approach	of	active	learning.	Adaptive	

governance	and	adaptive	management	offer	promise	for	operationalizing	resilience	

thinking	in	practice.	
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Table	1:	Different	worldviews	of	resilience	and	policy	implications.	Worldviews	are	illustrated	through	
ball	and	basin	diagrams:	the	ball	represents	different	system	states	within	a	domain	of	stability,	
represented	by	the	basin	(adapted	from	Holling	et	al.,	2002)	

Worldview	 Stability	 Policies	 Consequence	

Nature	Balanced	 Globally	stable	 Optimise;	
Return	to	
equilibrium	

Pathology	of	
surprise	

Nature	Resilient	 Multiple	stable	
states		

Maintain	
variability	

Recovery	at	
local	scales	or	
adaptation;		
structural	
surprise	results	
from	myopic	
policy		

Nature	Evolving	 Shifting	stability	
landscape	

Flexible	and	
actively	
adaptive;	
probing	

Active	learning	
and	new	
institutions		

Adaptive	capacity	can	be	broadly	understood	as	the	ability	of	actors	in	a	system	to	

influence	and	manage	resilience	during	times	of	change.	Literature	on	adaptive	

capacity	has	some	inconsistency	between	definitions,	and	a	lack	of	consensus	about	

how	to	measure	and	mobilise	adaptive	capacity	(for	a	review	see	Engle,	2011).	A	

recent	definition,	in	the	context	of	water	governance,	is	“the	ability	to	mobilize	and	

combine	different	capacities	within	a	system,	to	anticipate	or	respond	to	economic,	

environmental,	and	social	stressors,	in	order	to	initiate	structural	or	functional	change	

to	a	system	and	thereby	achieve	resilient	or	transformative	adaptation”	(Bettini,	

Brown,	&	de	Haan,	2015,	pg.	2).		
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As	human	actions	dominate	in	SESs,	the	ability	to	adapt	is	largely	a	function	of	

individuals	and	groups	acting	within	the	system	and	the	intentional	or	unintentional	

impact	of	their	activities	on	resilience	(Berkes	et	al.,	2003).	The	capacity	of	people	to	

act	collectively	and	intentionally	to	manage	resilience,	dictates	whether	they	can	avoid	

crossing	into	an	undesirable	system	state,	or	successfully	transition	to	a	desirable	one	

(Allen,	Cumming,	et	al.,	2011;	Berkes,	Folke,	&	Colding,	1998;	Walker	et	al.,	2004).	As	a	

result,	governance	and	institutions,	including	human	actions	structured	by	rules,	

shared	strategies	and	social	norms,	are	the	pivotal	determinant	of	adaptive	capacity	

and	provide	the	potential	for	action	(Engle	&	Lemos,	2010;	Lukasiewicz,	Finlayson,	&	

Pittock,	2013).	Institutions	are	a	useful	unit	of	analysis	to	understand	adaptive	capacity	

in	SESs,	including	water	management	systems	(Gupta	et	al.,	2010).	The	next	section	

explores	how	conventional	‘predict	and	control’	management	is	a	poor	fit	with	an	

understanding	of	SESs	as	complex	adaptive	systems.		

2.2.2.	Problems	with	conventional	‘predict	and	control’	management	

The	understanding	that	nature	is	seldom	linear	or	predictable	emerged	from	complex	

systems	theory	and	led	to	the	recognition	that	much	of	conventional	thinking	in	

resource	management	may	be	contributing	to	problems,	rather	than	solving	them	

(Holling	&	Meffe,	1996).	For	example,	the	regulation	of	natural	flow	regimes	through	

the	construction	of	large	dams	has	had	negative	consequences	for	ecosystem	health,	

biodiversity	and	downstream	communities	who	rely	on	ecosystem	functions	and	

services	provided	by	rivers	(Finlayson	&	McCartney,	2007).	Floodplains	are	often	

populated	and	developed	with	a	false	sense	of	security,	only	to	be	devastated	by	

‘surprise’	floods,	which	were	uncontrollable.		

The	failure	of	conventional	scientific	and	technological	approaches	to	adequately	

manage	resources	and	ecosystems	can	be	attributed	in	part	to	narrow	problem	

definition	and	types	of	scientific	practice;	a	strongly	positivist	ideology;	emphasis	on	

centralised	institutions;	and	a	‘predict	and	control’	paradigm	encouraging	linear	

thinking	and	a	utilitarian	view	of	nature.	A	positivist	approach	assumes	that	social	

reality	and	behaviour	is	ordered,	stable	and	predictable	rather	than	random	and	

chaotic	(Sarantakos,	2005).	Positivist	methods,	which	are	largely	quantitative,	rely	on	
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sensory	observation,	using	eyes	and	ears,	and	instruments	to	discover	an	‘objective’	

reality,	with	the	aim	of	predicting	and	controlling	events.	The	outputs	of	positivist	

research	are	believed	to	be	free	from	values	and	emotion,	unbiased,	amoral	and	

without	ethical	judgement	(Sarantakos,	2005) .	A	positivist	ideology	underlies	predict	

and	control	management,	which	aims	to	reduce	natural	variation	in	order	to	make	an	

ecosystem	more	productive,	predictable,	economically	efficient	and	controllable.		

Finlayson	and	McCay	(1998) 	describe	the	collapse	of	the	northern	cod	fishery	in	the	

United	States	and	Canada	in	the	1990s,	illustrating	how	the	predict	and	control	

conceptual	framing	and	associated	practices	can	lead	to	the	collapse	of	ecosystems.	In	

this	case,	government	scientists	used	a	scientific	model	of	the	fishery,	and	highly	

amalgamated	data,	to	claim	that	the	amount	of	fish	being	caught	was	within	the	

Maximum	Sustainable	Yield	(MSY)	 of	the	system.	The	data	feeding	the	model	was	

incomplete,	and	did	not	take	into	account	confounding	factors	such	as	increased	by-

catch	from	new	technology	fishing	boats,	which	reduced	the	cod’s	food	source,	and	

other	factors	influencing	the	distribution	of	cod	(Bavington	2010) .	Bigger	boats	with	

better	radar	technology	could	efficiently	target	remaining	groups	of	fish,	and	travel	

further,	so	there	was	no	initial	decline	in	overall	catch.	However,	smaller	fishers	close	

to	the	shore	were	concerned	that	the	system	was	on	the	brink	of	collapse,	based	on	

their	declining	catch.	Local	economies	were	so	reliant	on	investments	in	fishing	that	

people	were	reluctant	to	accept	the	industry	was	in	decline.	

The	socio-economic	consequences	of	reducing	catch	size	were	seen	as	unacceptable	

in	the	political	discourse	at	the	time,	and	there	was	low	capacity	to	enforce	rules.	As	a	

result,	fishing	boundaries	were	further	extended,	and	fish	populations	were	fished	to	

collapse	based	on	the	incomplete	MSY	models	(Bavington,	2010;	Finlayson	and	McCay	

1998). 	In	this	case	the	positivist	ideology	and	predict	and	control	approach	of	

management	enabled	scientific	information	obtained	through	indirect	methods	to	be	

misused	by	politicians	and	bureaucrats	to	continue	unsustainable	levels	of	fishing,	

ultimately	leading	to	the	collapse	of	the	system.		

Holling	and	Meffe	(1996) 	describe	the	failure	of	management	to	respond	to	crises	as	

a	‘pathology’	of	natural	resource	management	which	plays	out	in	the	following	way;	
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initially,	new	policies	and	development	succeed	in	reversing	the	crisis	or	enhancing	

exploitation.	The	implementing	agencies	are	responsive	to	ecological,	economic	and	

social	forces	at	first,	but	over	time	they	become	increasingly	rigid,	narrow-minded,	

rules-based	and	short	sighted.	Institutions	are	progressively	ensnared	by	economic	

dependents	and	the	perceived	need	to	preserve	their	own	survival.	Economic	sectors	

tied	to	the	resources	grow	and	become	increasingly	dependent	on	perverse	economic	

subsides.	Concurrently,	ecosystems	gradually	lose	resilience	and	become	fragile,	

vulnerable	and	homogenous,	as	diversity	and	spatial	variability	are	reduced.	Finally,	

crises	and	surprises	become	more	likely	and	visible	and	the	public	begin	to	lose	trust	in	

the	prevailing	government	regime.	In	rich	regions	the	result	is	sporadic	learning	with	

expensive	actions	to	try	and	reverse	the	worst	legacies	of	past	mistakes.	In	

economically	poor	regions	the	result	is	dislocation	of	people,	increasing	uncertainty	

and	entry	into	a	poverty	trap	(Berkes	et	al.,	2003).	The	next	section	will	explore	how	

complexity	science	has	contributed	to	a	new	theoretical	foundation	for	natural	

resource	management.		

2.2.3.	Complexity	and	uncertainty	in	SESs		

Early	challenges	to	the	ideas	of	linear	causality	and	reductionist	science	go	back	to	

general	systems	theory	which	has	been	developing	since	the	1930s	and	40s,	including	

pivotal	work	by	Ludwig	von	Bertalanffy	in	1968.	General	systems	theory	argues	that	

understanding	the	essential	properties	of	a	system’s	parts,	comes	from	

comprehending	interrelations	and	how	the	parts	work	together,	rather	than	examining	

parts	in	isolation	(Berkes	et	al.,	2003).	Processes	in	ecology,	economics	and	societies	

are	dominated	by	non-linear	phenomena	and	uncertainty.	Therefore,	many	of	our	

resource	and	environmental	problems	involve	further	complexity	through	the	web	of	

interactions	between	these	systems	(Berkes	et	al.,	2003).		

A	complex	system	can	be	distinguished	from	a	simple	system	by	the	presence	of	

nonlinearity,	uncertainty,	emergence,	self-organisation	and	nested	sub-systems	

interacting	at	different	scales	(Berkes	et	al.,	2003).	Nonlinear	equations	do	not	give	

simple	answers,	but	rather	display	multiple	equilibria,	otherwise	called	stable	states	or	

stability	domains;	complex	systems	organize	around	one	of	many	possible	stability	
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domains.	Emergence	refers	to	the	way	complex	systems	and	patterns	arise	from	many	

relatively	simple	interactions	between	different	sub-systems.	When	conditions	change,	

the	system’s	feedback	loops	will	maintain	the	current	state	up	to	a	certain	threshold.	

Once	this	threshold	is	crossed,	the	system	may	‘flip’	rapidly	into	a	less	desirable	or	

disastrous	stability	domain	(Scheffer,	Carpenter,	Foley,	Folke,	&	Walker,	2001).		

Complexity	science	dictates	that	phenomena	such	as	climate	change	are	not	expected	

to	evolve	smoothly,	and	thus	resilience	is	a	critical	consideration	in	the	management	of	

natural	resources.	Resilience	is	considered	to	be	an	emergent	property	of	a	system,	

one	that	cannot	be	predicted	or	understood	by	examining	a	system’s	parts	in	isolation	

(Folke	et	al.,	2010).	Complex	systems	should	be	analysed	and	managed	at	different	

scales	simultaneously,	including	qualitative	methods	that	consider	multiple	

perspectives,	to	account	for	interactions	between	hierarchies	of	nested	subsystems.	

Resilience	cannot	be	defined	as	‘bouncing	back’	to	equilibrium,	as	complex	systems	

have	multiple	equilibriums	or	stability	domains,	rather	than	just	one.		

The	key	implications	of	complexity	science	for	natural	resource	management	are	the	

inadequacy	of	linear	ways	of	thinking	and	modelling,	the	recognition	of	qualitative	

analysis	as	a	significant	complement	to	quantitative	approaches	and	the	importance	of	

considering	multiple	viewpoints	in	the	analysis	and	management	of	complex	SESs.	Due	

to	a	multiplicity	of	scales,	there	is	no	single	accurate	and	comprehensive	perspective	of	

a	system	in	space	and	time.	In	a	world	where	unpredictability	and	multiple	stability	

domains	are	the	norm,	managers	need	to	prepare	for	multiple	possible	futures.				

2.2.4.	Adaptive	renewal	cycles	in	SESs		

Human	and	natural	systems	are	dynamic	and	go	through	regular	cycles	of	organisation,	

collapse	and	renewal.	For	example,	a	forest	goes	through	regular	cycles	of	growth	and	

maturity,	followed	by	disturbance,	such	as	a	storm	or	fire,	which	releases	nutrients	and	

frees	up	space	for	a	new	cycle	of	growth.	Much	of	the	biodiversity	in	arid-zone	

Australian	rivers	relies	on	‘boom	and	bust’	cycles	for	their	survival	(Arthington	&	

Balcombe,	2011).	Similar	cycles	can	be	observed	in	social	systems;	for	example	a	

business	cycle	may	consist	of	a	company	starting	up	and	growing,	flourishing	and	
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eventually	declining	and	going	out	of	business.	The	company’s	parts	and	accumulated	

experience	may	combine	with	other	sources	and	reorganise	into	a	new	business	

(Berkes	et	al.,	2003).	Cyclic	change	including	cycles	of	birth	and	death,	day	and	night	

and	seasonal	change	are	everywhere,	but	phases	of	a	cycle	may	only	be	recognised	as	

such	when	observed	at	an	appropriate	temporal	scale	(Berkes	et	al.,	2003).		

Holling’s	adaptive	renewal	cycle	describes	four	phases	in	the	cycle	of	change:	

exploitation,	conservation,	release	and	reorganisation.	In	a	resilient	forest	ecosystem,	

these	stages	would	be	constantly	repeating.	The	establishment	of	pioneering	species	

(exploitation)	and	the	fortification	of	nutrients	and	biomass	(conservation),	lead	to	a	

climax	system.	The	climax	system	is	more	susceptible	to	environmental	disturbances,	

such	as	fire.	When	surprise	or	disturbance	occurs,	this	is	termed	‘creative	destruction’;	

the	accumulated	capital	is	released	and	through	that	process	new,	different	kinds	of	

opportunities	are	realised.	The	rapid	stage	of	release	is	followed	by	reorganisation,	

where	nutrients	released	from	the	trees	by	fire	will	be	fixed	in	other	parts	of	the	

ecosystem	as	the	regeneration	of	the	forest	starts	again.	The	reorganisation	phase	is	

when	originality	and	innovative	change	may	occur.	The	term	panarchy	is	the	idea	that	

many	of	these	adaptive	renewal	cycles	are	nested	within	each	other	across	space	and	

time	(Gunderson	&	Holling,	2002).			

Traditional	forms	of	management	have	concentrated	on	the	exploitation	and	

conservation	stages	of	the	cycle,	largely	ignoring	the	release	and	reorganisation	phases.	

Crises	have	an	important	role	to	play	in	natural	resource	management	by	initiating	an	

opportunity	for	renewal	(Anderies,	Ryan,	&	Walker,	2006).	The	ability	to	kick-start	

innovative	change	is	an	essential	element	of	adaptability	and	resilience.	The	

accumulated	biophysical	and	social	experience	and	history	of	the	system	provides	the	

source	of	self-organisation	and	renewal	after	a	disturbance	(Berkes	et	al.,	2003).	Thus,	

maintaining	adaptability	is	intricately	linked	with	the	generation	of	knowledge	and	

storage	of	information	within	a	system	to	allow	reorganisation	following	change.		
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2.2.5.	Initiating	change	and	transformation	in	SESs		

Gunderson	and	Holling	(2002)	believe	that	sustainable	futures	are	inherently	

unpredictable	and	so	cannot	be	planned	for	in	a	rational	way.	They	argue	that	the	best	

approach	is	to	nurture	the	capability	of	systems	to	self-organise	and	the	capacity	for	

learning	and	adaptation.	Breakdown	or	collapse	in	systems	is	inevitable,	but	this	opens	

a	window	for	renewal	and	novel	innovations.		

Berkes	et	al.	(2003)	are	of	the	opinion	that	international	and	regional	‘gales	of	change’	

such	as	economic	fluctuations,	the	emergence	of	the	internet,	migration,	climate	

change,	conflicts	about	sustainability,	loss	of	biodiversity	and	terrorism	can	all	be	

viewed	opportunistically	as	catalysts	for	constructive	transformations	that	shape	the	

future	in	unpredictable	ways.	During	such	times,	although	uncertainty	is	high	and	

control	weak,	it	is	also	the	time	when	individual	organisms	or	people	have	the	most	

chance	of	influencing	events.	Learning	and	innovation	often	occur	independently	of	

formal	institutional	and	management	processes.	As	a	result,	the	formation	of	informal	

social	networks	is	essential,	particularly	in	the	early	stages	of	change	(Pahl-Wostl,	

2008).		

Navigating	change	in	complex	SESs	involves	taking	a	discerning	view	of	control	and	

prediction.	Destructive	barriers	to	change,	such	as	perverse	economic	subsidies,	need	

to	be	identified	and	reduced	and	social	and	ecological	knowledge	must	be	preserved	

and	protected	to	allow	successful	reorganisation.	Finally,	complex	systems	science	has	

illustrated	the	essential	need	for	experimentation	through	adaptive	management	to	

probe	possible	management	trajectories	in	the	face	of	uncertainty.	The	next	section	

will	explore	some	of	the	concepts	being	promoted	for	improved	water	management,	

including	adaptive	management.			

2.3.	Operational	concepts	in	water	management		

While	a	paradigm	involves	unconscious	assumptions	and	mental	models,	the	new	

water	paradigm	has	manifested	in	conscious,	operational	concepts	such	as	Integrated	

Water	Resources	Management	(IWRM),	Ecosystem	Based	Approaches	(EBAs)	and	

adaptive	management.	The	underlying	philosophy	of	IWRM	and	EBAs	is	similar	in	
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terms	of	their	shared	goals	of	equity,	human	wellbeing	and	sustainability	even	though	

they	have	slightly	different	emphases;	EBAs	on	conservation	and	IWRM	on	sustainable	

development.	Adaptive	management	complements	and	supports	both	approaches.		

IWRM	promotes	sustainable	social	and	economic	development	by	providing	a	

governance	platform	for	actors	to	negotiate	integrated	land	and	water	management	at	

basin	scales	(Grigg,	2008;	Saravanan,	McDonald,	&	Mollinga,	2009).	EBAs	are	more	

directed	towards	conservation,	through	strategies	such	as	Ramsar’s	‘wise-use	of	

wetlands’	(Finlayson,	Davidson,	Pritchard,	Randy,	&	MacKacy,	2011)	and	the	valuation	

of	ecosystem	services	for	improved	decision-making	(De	Groot,	Wilson,	&	Boumans,	

2002).	Adaptive	management	implements	policies	as	‘experiments’,	aiming	for	

improved	use	and	conservation	of	resources.	Adaptive	management	follows	a	

continuous	cycle	of	planning,	doing,	monitoring	and	evaluating.	It	encourages	

structured	learning	about	the	system	being	managed;	informed,	ongoing	management	

responses;	and	social	learning	through	participation	(Allen,	Fontaine,	et	al.,	2011;	

Argent,	2009;	Gunderson,	1999;	Holling,	1978).		

While	adaptive	management	and	EBAs	have	a	strong	scientific	foundation	in	complex	

adaptive	systems	theory	(Gunderson	&	Holling,	2002),	IWRM	has	its	roots	in	the	theory	

of	communicative	rationality	and	the	need	to	gain	legitimacy	through	participatory	

processes	(Saravanan	et	al.,	2009).	Despite	their	different	origins	and	goals,	the	

concepts	of	IWRM,	adaptive	management	and	EBAs	are	increasingly	converging	in	

water	management.	This	has	occurred	through	calls	from	policy	and	management	

scholars	for	water	management	to	be	both	integrated	and	adaptive	(Pahl-Wostl,	

2007b;	Pahl-Wostl,	Jeffrey,	Isendahl,	&	Brugnach,	2011).	At	the	same	time,	water	

ecologists	have	sought	to	include	ecosystem	service	assessments	or	other	EBAs	within	

an	IWRM	framework	(Jewitt,	2002;	Rebelo	et	al.,	2013;	Roy,	Barr,	&	Venema,	2011).	

The	following	sections	provide	a	brief	review	of	the	origin,	practice	and	issues	related	

to	each	concept.	
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2.3.1.	Integrated	Water	Resources	Management	(IWRM)		

IWRM	is	one	response	to	the	failure	of	conventional	management	regimes	to	tackle	

water	problems	by	assisting	in	the	controversial,	value-laden	nature	of	decision-

making	(Engle,	Johns,	Lemos,	&	Nelson,	2011;	Grigg,	2008).	IWRM	aspires	to	

simultaneously	address	two	complex	problems:	sustainable	development	and	cross-

sectoral	planning	(Jeffrey	&	Gearey,	2006).	The	mandate	for	‘integrated’	resource	

management	emerged	as	early	as	the	1930s	in	the	United	States	of	America	(Jeffrey	&	

Gearey,	2006;	Mukhtarov,	2008),	but	was	formally	introduced	internationally	at	the	

1977	United	Nations	Water	Conference	(Biswas,	2004).	The	concept	of	IWRM	

remained	relatively	obscure	until	it	was	revived	and	heavily	promoted	by	the	Global	

Water	Partnership	following	the	World	Summit	in	Rio	de	Janeiro	in	1992	(Rahaman	&	

Varis,	2005).		

IWRM	is	most	frequently	defined	as	a	process	that	“promotes	co-ordinated	

development	and	management	of	water,	land	and	related	resources,	in	order	to	

maximise	economic	and	social	welfare	in	an	equitable	manner	without	compromising	

the	sustainability	of	vital	systems”	(Global	Water	Partnership,	2000,	p.	22).	The	Dublin-

Rio	principles	outline	the	five	foundations	of	IWRM:	(1)	recognising	water	as	a	finite	

and	vulnerable	resource,	(2)	encouraging	broad	stakeholder	participation	in	decision-

making,	(3)	strengthening	the	role	of	women	in	water	management,	(4)	recognising	

the	social	and	economic	value	of	water	and	(5)	promoting	the	integration	of	economic	

efficiency,	social	equity	and	ecosystem	sustainability.	IWRM	is	rooted	in	governance	

and	institutional	mechanisms	to	enhance	social	and	economic	wellbeing,	with	the	

additional	aim	of	not	compromising	environmental	sustainability.	At	national	levels,	

IWRM	has	manifested	as	Total	or	Integrated	Catchment	Management	in	Australia	

(Bellamy,	Ross,	Ewing,	&	Meppem,	2002);	integrated	watershed	management	in	India	

and	some	parts	of	Africa;	community-based	watershed	management	in	Thailand;	and	

collaborative	watershed	groups	in	the	United	States	(Saravanan	et	al.,	2009).		

Despite	these	foundational	principles,	the	vagueness	of	IWRM	as	a	concept	has	drawn	

criticism.	For	example	Biswas	(2008b)	argues	that	the	broad	definition	of	IWRM	allows	

managers	to	continue	with	‘business	as	usual’,	while	claiming	to	be	applying	innovative	
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global	thinking.	Although	IWRM	has	been	heavily	promoted	internationally,	empirical	

studies	clearly	demonstrating	its	benefits	are	scarce	(Biswas,	2008a;	Jeffrey	&	Gearey,	

2006;	Mukhtarov,	2008).	The	most	commonly	cited	barriers	to	implementation	are	the	

ambiguities	in	defining	IWRM	and	the	science	behind	its	development	(Biswas,	2008b);	

the	difficulty	of	reforming	ingrained	institutions	(Grigg,	2008);	and	the	‘one	size	fits	all’	

approach	that	disregards	local	conditions	(Moss,	2003).	The	principles	of	IWRM	may	

even	contravene	democracy	by	encouraging	centralisation	(Rahaman	&	Varis,	2005)	

and	‘rigid	mega-bureaucracies’	(Biswas,	2004)	rather	than	decentralised,	local,	

community-led	planning	and	management.	Molle	(2008)	argues	that	IWRM	is	a	

‘nirvana	concept’	because	it	applies	a	version	of	rationality	that	may	be	appropriated	

to	push	political	agendas	and	hence	preserve	the	very	institutional	barriers	it	was	

intended	to	overcome.	In	contrast,	Pahl-Wostl	et	al.	(2007)	argue	that	integration	need	

not	be	achieved	through	centralised	policy	and	bureaucratic	authorities;	rather	they	

propose	a	more	dynamic	process	of	network	governance	and	social	learning.		

The	disharmony	between	normative	and	descriptive	aspects	of	IWRM	is	observed	in	

what	Jeffrey	and	Gearey	(2006)	refer	to	as	its	‘schizophrenic	character’.	Saravanan	et	

al.	(2009)	explain	the	tension	between	embracing	the	ideal	that	rational	decisions	will	

arise	from	shared	dialogue,	while	acknowledging	the	impossibility	of	achieving	true	

integration	because	of	fundamental	power	differentials	between	stakeholders.	

Mukhtarov	(2008)	also	observes	disconnection	between	the	apparent	post-modernist	

agenda	of	IWRM,	with	an	emphasis	on	context	and	the	inclusion	of	a	multiplicity	of	

views,	and	the	clear	conceptual	links	with	rational	strategic	planning	that	strives	for	

objectivity	and	predetermined	targets.		

In	addition	to	the	divided	character	of	IWRM,	water	management	jurisdictions	based	

on	catchment	boundaries,	necessary	for	effective	IWRM,	may	be	considered	

inappropriate	on	the	grounds	that	catchments	are	non-economic	or	social	units	that	

lack	relevance	in	society	(Grigg,	2008).	Through	addressing	issues	of	‘fit’	between	

ecosystems	and	institutions	(Folke	et	al.,	1998;	Folke,	Pritchard,	Berkes,	Colding,	&	

Svedin,	2007),	IWRM	may	create	‘interplay’	problems	between	water	and	other	

relevant	institutions	such	as	planning,	agriculture	and	environmental	conservation	
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(Moss,	2003).	Thus,	there	is	still	fundamental	disagreement	on	what	needs	to	be	

integrated,	how	to	achieve	this,	who	will	provide	leadership	and	who	will	pay	(Biswas,	

2004;	Grigg,	2008).	Future	research	could	contribute	to	overcoming	the	theory-

practice	gap	often	experienced	in	IWRM	by	gathering	evidence	of	how	integration	of	

water	management	actually	occurs	in	practice,	and	the	power	dynamics	involved	

(Marshall	et	al.,	2013).			

2.3.2.	Ecosystem-Based	Approaches		

EBAs	share	a	similar	philosophical	operating	framework	with	IWRM.	They	promote	an	

integrated	approach	that	influences	perceptions	and	management	of	SESs	towards	the	

goals	of	sustainable	use	and	equity	(Cook	&	Spray,	2012;	Finlayson	et	al.,	2011).	These	

approaches	are	a	collection	of	strategies	that	aim	for	the	integrated	management	of	

land,	water	and	societies	as	components	of	ecosystems,	which	are	considered	to	be	

the	integrating	units.	EBAs	seek	balance	-	conservation	on	the	one	hand	and	

sustainable	human	use	on	the	other	-	while	aspiring	to	maintain	and	restore	the	

natural	structure	and	functioning	of	ecosystems	(Convention	on	Biological	Diversity,	

2000).		

The	idea	of	‘ecosystem	management’	was	widely	promoted	by	the	United	Nations	

Environment	Programme	(UNEP)	and	the	Millennium	Ecosystem	Assessment	(MEA),	

becoming	popular	in	North	America	in	the	1990s	(Finlayson	et	al.,	2011;	Roy	et	al.,	

2011).	The	Ramsar	Convention’s	concept	of	‘wise-use’	(originating	in	1971)	is	an	early	

and	persisting	example	of	an	EBA,	promoting	the	view	that	the	sustainable	human	use	

of	wetlands	is	not	necessarily	in	competition	with	wetland	conservation	(Finlayson	et	

al.,	2011;	Rebelo	et	al.,	2013).	EBAs	have	been	applied	in	planning	for	marine,	wetland	

and	terrestrial	system	use	and	conservation.	More	recently,	channelling	the	adaptive	

forces	of	nature	through	ecosystem-based	adaptation	is	gaining	support	as	a	critical	

response	to	the	impacts	of	climate	change.	Munang	et	al.	(2013)	discuss	how	this	

approach	has	provided	a	flexible,	cost	effective	and	‘no	risk’	alternative	to	built	

infrastructure	in	cases	such	as	the	restoration	of	mangroves	for	flood	protection	in	

riparian	areas.	
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The	MEA	conceptualises	EBAs	as	holistically	encompassing	the	links	between	wetland	

ecosystem	services,	drivers	of	change,	and	human	wellbeing	and	poverty	reduction	

(Millennium	Ecosystem	Assessment,	2005a).	The	ecosystem	services	framework	

defines	and	analyses	the	linkages	and	dependencies	in	human-economy-nature	

interactions	(Burkhard,	Petrosillo,	&	Costanza,	2010).	The	MEA	grouped	ecosystem	

services	into	four	broad	categories:	provisioning,	such	as	the	production	of	food	and	

water;	regulating,	including	the	control	of	climate	and	disease;	supporting,	such	as	

photosynthesis,	nutrient	and	water	cycling	and	crop	pollination;	and	cultural,	

encompassing	spiritual	and	recreational	benefits.	Many	of	the	services	provided	by	

ecosystems	are	external	to	the	classical	conception	of	the	economy	that	uses	market	

mechanisms	to	maximise	human	wellbeing	through	efficient	resource	allocation	

(Pattanayak,	Wunder,	&	Ferraro,	2010).	

EBAs	create	an	incentive	for	conservation	by	making	explicit	the	trade-offs	in	

ecosystem	services	associated	with	different	resource-use	options.	In	economics,	

trade-offs	can	be	expressed	as	opportunity	costs,	i.e.	when	a	choice	needs	to	be	made	

between	mutually	exclusive	options,	the	opportunity	cost	refers	to	the	value	of	the	

forgone	alternative.	Thus,	an	EBA	incorporating	ecosystem	services	analysis	would	

consider	the	opportunity	cost	arising	when	a	given	ecosystem	good	is	harvested	

(Gordon,	Finlayson,	&	Falkenmark,	2010).	In	theory,	realising	the	value	of	ecosystem	

functions	and	services	could	internalise	environmental	costs	into	the	market	economy	

and	thereby	aid	the	transition	to	‘greener’	economies	(Munang,	Thiaw,	&	Rivington,	

2011).	In	terms	of	practical	application,	it	is	assumed	that	people	will	change	their	

behaviour	to	correct	imbalances	in	trade-offs	if	there	is	an	economic	benefit	and	a	

clear	rationale	as	to	why	change	is	needed	(Munang	et	al.,	2011).	

EBAs	have	faced	similar	criticisms	to	IWRM	including	ambiguity	in	definitions	and	a	

disappointing	migration	from	theory	to	practice.	Despite	some	success	stories	(e.g.	the	

transition	of	governance	in	the	Great	Barrier	Reef	Marine	Park,	Australia	to	an	EBA	

outlined	in	Olsson,	Folke,	&	Hughes,	2008),	evidence	suggests	that	the	application	of	

EBAs	has	not	been	overwelmingly	percieved	as	successful.	Finlayson	et	al.	(2011)	

exploring	the	implementation	of	the	‘wise-use’	approach	40	years	after	its	inception,	
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found	that	efforts	to	sustainably	exploit	the	ecosystem	services	provided	by	wetlands	

and	other	systems	had	been	largely	unsuccessful.	In	addition,	the	contribution	of	

ecosystem	services	valuation	to	ecosystem	management	efforts	has	not	been	as	clean-

cut	or	convincing	as	imagined	(Liu,	Costanza,	Farber,	&	Troy,	2010).		

Ecosystem	services	when	traded	off	or	valued	in	the	monetary	system	can	be	seen	as	

an	attempt	to	commodify	‘nature’.	Valuing	nature	based	on	how	it	serves	human	

wants	and	needs	erodes	its	intrinsic	value,	creating	a	moral	dilemma	(McCauley,	2006).	

In	addition,	ecosystem	services	assessments	may	create	a	situation	where	decision-

making	is	based	on	an	instrumental	logic	of	maximising	human	satisfaction,	rather	

than	doing	what	is	‘right’	(Vatn,	2010).	These	concerns	with	ecosystem	services	can	be	

understood	with	a	brief	foray	into	classical	philosophy.		

Philosophers	have	long	recognised	and	named	two	types	of	claims	about	the	world;	

‘empirical’	claims	about	how	the	world	is,	or	will	be,	and	‘moral’	claims	about	what	

ought	to	occur	(VanDeVeer	&	Pierce,	2003).	These	claims	are	fundamentally	different-	

empirical	claims	can	be	found,	through	measurement,	to	be	true	or	false,	while	moral	

claims	are	always	contextual.	Moral	questions	of	what	we	‘ought’	to	do	can	and	are	

informed	by	empirical	data;	the	more	we	know	the	better	we	can	act.	The	anxiety	that	

many	feel	with	ecosystem	services	assessments	is	that	the	market	with	its	narrow	set	

of	values	(especially	that	only	human	needs	count,	perfect	knowledge	exists	and	the	

present	is	worth	more	than	the	future)	is	being	used	as	a	proxy	for	moral	decision-

making.	Human	values	become	central	to	water	management	decisions	when	

considering	issues	such	as	levels	of	acceptable	degradation	in	freshwater	systems,	and	

prioritising	various	uses	for	finite	water	resources	(i.e.	production,	recreation	or	

conservation).	While	ecosystem	services	assessments	provide	information	for	decision-

making,	moral	considerations	can	only	be	addressed	by	defining	collective	values	

through	legislative	debate	and	participatory	processes.		

2.3.3.	Adaptive	Management	

Both	IWRM	and	EBAs	aim	for	integration,	which	can	be	achieved,	in	theory,	through	

the	adaptive	management	approach.	Gunderson	(2015)	describes	adaptive	
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management	as	filling	three	‘gaps’	in	management.	Firstly,	it	is	a	process	to	bridge	

diverging	mental	models	of	systems,	and	assumptions	about	resource	dynamics.	

Secondly,	it	bridges	different	perspectives	amongst	scientific	disciplines;	and	thirdly,	

adaptive	management	seeks	to	close	the	gap	between	knowledge	and	action.		

Adaptive	management	involves	‘learning-by-doing’,	as	adaptive	practitioners	treat	

management	interventions	as	experiments	(Allen,	Fontaine,	et	al.,	2011;	Holling,	1978;	

Light,	2002;	Walters	&	Holling,	1990).	This	approach	uses	feedback	mechanisms	from	

the	environment	(biophysical	and/or	social)	to	shape	policy,	followed	by	further	

systematic	experimentation	and	learning	in	a	never-ending	cycle	(Berkes	et	al.,	2003).	

Thus,	although	adaptive	management	can	reduce	uncertainty	in	decision-making,	it	is	

primarily	a	means	to	enable	decision-making	despite	uncertainty	(Allen,	Fontaine,	et	al.,	

2011;	Pahl-Wostl,	Sendzimir,	et	al.,	2007).	This	acceptance	of	uncertainty	makes	

adaptive	management	a	radical	departure	from	conventional	predict	and	control	

management.	Adaptive	management	recognises	people	and	ecosystems	as	inherently	

complex,	unpredictable	and	difficult	to	control,	and	encourages	ongoing	learning,	

rather	than	reduction,	as	the	key	to	coping	with	complexity	and	uncertainty.	In	this	

way,	adaptive	management	is	a	recognition	that	“the	puzzle	of	a	social-ecological	

system	can	never	be	fully	solved	by	studying	the	pieces”	(Stirzaker,	Roux,	&	Biggs,	2011,	

pg.	3).	

Walters	and	Holling	(1990)	describe	three	ways	in	which	management	can	be	an	

adaptive	process:	(1)	evolutionary	or	haphazard	‘trial	and	error’	action	to	improve	

management,	(2)	passive	adaptive	management	where	historical	data	are	used	to	

estimate	best	practice,	which	is	refined	through	further	review	and	learning,	and	(3)	

active	adaptive	management	which	is	the	intentional	design	of	policy	and	

management	action	as	an	experiment	aimed	at	testing	hypotheses	to	maximise	

learning	about	the	system	being	managed.	Available	data	and	knowledge	are	used	to	

structure	a	range	of	alternative	scenarios,	which	are	tested,	monitored	and	evaluated,	

and	the	knowledge	gained	informs	future	action.	Figure	2	outlines	one	version	of	an	

active	adaptive	management	cycle	(Allen,	Fontaine,	et	al.,	2011).	There	are	many	

alternative	visualisations	of	this	cycle	(for	examples	see	Allan	&	Stankey,	2009)			



35	

Passive	adaptive	management,	although	not	always	identified	as	such,	is	a	common	

approach	to	natural	resource	management	where	‘best	practice’	management	is	

improved	through	educated	guess	work;	particularly	when	single	use	or	exploitation	of	

a	resource	is	the	goal	(Allan,	2004).	Drawbacks	of	the	passive	approach	are	that	

management	and	environmental	effects	are	confounded,	and	the	detection	of	

opportunities	for	improving	the	system	performance	is	restricted	(Walters	&	Holling,	

1990).		

AM	has	been	widely	promoted	as	a	solution	to	complex	natural	resource	management	

problems	and	a	supporting	approach	to	integration.	However,	while	a	small	but	

increasing	number	of	projects	have	been	able	to	effectively	apply	adaptive	

management	to	complex	problems	(e.g.	Allan	&	Stankey,	2009)	it	remains	more	of	an	

ideal	than	a	reality	(Allen	&	Gunderson,	2011).	The	issues	faced	by	would-be	adaptive	

managers	are	similar	to	those	discussed	for	IWRM	and	EBAs:	little	evidence	of	success,	

ambiguity	of	definition,	complexity,	institutional	barriers,	risk	and	cost	(Medema	et	al.,	

2008).	A	recent	review	of	adaptive	management	by	Westgate	et	al.	(2013)	found	that	

Figure	2:	'Learning	by	doing'	in	the	adaptive	management	cycle	(Allen,	Fontaine,	Pope	and	
Garmestani,	2011).	Reproduced	with	permission	from	Elsevier	
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over-use	and	misrepresentation	of	the	term	‘adaptive	management’	was	frequent	in	

the	peer-reviewed	literature.		

The	most	significant	obstacles	to	implementing	adaptive	management	are	cultural	

rather	than	technical;	ingrained	institutional	norms	of	action	rather	than	reflection,	

box-ticking	rather	than	learning	and	encouragement	of	competition	rather	than	

cooperation	(Allan,	2012).	Management	institutions,	and	the	actors	within	them,	are	

often	resistant	to	change	and	prefer	to	mask	complexity	and	uncertainty,	often	by	

using	artificial	boundaries	in	space	and	time,	rather	than	dealing	with	them	

transparently	(Bay-Larsen,	2012).		

Scholars	of	integrated	and	adaptive	management	have	noted	more	empirical	studies	

are	needed	to	examine	and	evaluate	specific	successes,	failures	and	trade-offs	of	

various	water	management	approaches	(Engle	et	al.,	2011;	Medema	et	al.,	2008).	In	

addition,	the	links	between	water	management	regimes;	the	approaches	they	use,	

including	IWRM,	EBAs	and	adaptive	management;	the	emergence	of	new	

understandings	and	actions;	and	the	outcomes	for	the	water	system	is	an	area	

requiring	further	empirical	research.		

This	review	has	highlighted	a	significant	gap	in	the	migration	of	concepts	from	theory	

to	practice.	Some	scholars	have	emphasised	the	need	for	transformations	in	

governance,	social	learning	and	institutional	change	to	enable	more	adaptive	

management	(Pahl-Wostl,	2007b;	Pahl-Wostl,	Holtz,	Kastens,	&	Knieper,	2010).	The	

role	of	learning	has	therefore	gained	central	importance	in	efforts	to	improve	water	

management	(Pahl-Wostl,	Mostert,	&	Tàbara,	2008).		

In	a	recent	appraisal	of	adaptive	management,	Gunderson	(2015)	noted	that	three	key	

lessons	have	been	learned	in	the	last	few	decades	of	implementing	adaptive	

management.	The	first	is	that	adaptive	assessments	have	catalysed	management	and	

led	to	creative	syntheses	of	scientific	understanding.	The	second	is	that	

experimentation	has	led	to	organizational	learning.	Finally,	adaptive	management	

constraints	are	primarily	a	result	of	institutional	and	governance	resistance.	Therefore,	
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Gunderson	emphasises	the	importance	of	adaptive	governance	to	complement	

adaptive	management.	The	next	section	will	explore	learning	in	more	depth,	and	how	

social	learning	theory	is	connected	to	adaptive	management.		

2.4.	Different	conceptualisations	of	learning	and	knowledge		

Understanding	what	knowledge	is,	and	how	learning	can	be	facilitated,	involves	

considering	philosophical	and	theoretical	questions	that	may	have	practical	

implications	in	management	contexts.	Blackmore	(2007)	explains	that	people	have	

different	ways	of	knowing	with	varying	rationalities	ranging	from	scientific	and	

philosophical	to	more	intuitive	and	innate.	Being	aware	of	people’s	theoretical	

assumptions	will	assist	in	establishing	the	most	appropriate	ways	to	facilitate	learning,	

in	the	context	of	water	governance,	and	also	to	recognise	the	limits	of	what	can	be	

known.		

Learning	can	be	considered	as	a	process	that	brings	together	personal	and	

environmental	experiences	and	influences	for	acquiring,	enriching,	or	modifying	one’s	

knowledge,	skills,	values,	attitudes,	behaviour	and	world	views	(McInerney,	Walker,	&	

Liem,	2011).	Blackmore	(2007)	provides	an	overview	of	the	rich	landscape	of	learning	

research;	only	a	few	dominant	theories	are	discussed	here.	Learning	theories	have	

informed	each	other	over	time,	been	modified	and	synthesised	by	various	disciplines,	

and	thus	are	not	considered	mutually	exclusive.		

Behaviourist	perspectives	of	learning,	pioneered	by	Ivan	Pavlov	in	the	early	1900s,	

reduced	learning	to	a	measurable	change	in	behaviour	due	to	associations	between	

stimuli	in	the	environment	and	observable	responses	of	the	individual	(Ormrod,	2012).	

This	theory	posits	that	a	behavioural	response	to	stimuli	is	reinforced	when	positively	

rewarded	and	responses	become	stronger	when	repeated.	Thus,	behaviourists	

understand	learning	as	the	conditioning	of	partial	behaviours	through	the	use	of	

reward	and	punishment.		

By	the	mid-1900s	theories	of	cognitive	psychology	(e.g.	Piaget,	1932)	facilitated	a	

move	away	from	considering	people	as	collections	of	responses	to	stimuli,	towards	
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them	being	information	processers	(Sternberg	&	Sternberg,	2015).	Cognitive	

psychology	was	influenced	by	the	emergence	of	the	computer	as	an	information-

processing	device,	which	was	seen	to	mirror	the	human	mind.	Cognitive	psychology	

views	learning	as	the	acquisition	of	knowledge,	with	the	learner	viewed	as	an	

information	processor	who	absorbs	information,	cognitively	processes	it	and	stores	it	

in	memory.	Within	this	framing	of	learning,	it	is	sufficient	to	provide	information	for	

learning	to	occur.		

By	the	1970s	and	80s	‘constructivism’	was	promoting	the	idea	that	learners	are	not	

passive	recipients	of	information,	but	that	they	actively	construct	knowledge	through	

interacting	with	their	environment	and	reorganising	their	thinking	patterns	

(Vadeboncoeur,	Vellos,	&	Goessling,	2011).	Learners	are	sense-makers,	who	are	

constantly	interpreting	information,	not	just	absorbing	it.	Knowledge	is	‘constructed’	

rather	than	‘acquired’.	In	this	view	of	learning,	the	teacher/expert	becomes	a	guide	to	

assist	learning,	rather	than	a	transmitter	of	knowledge.	Criticisms	of	information-

processing	constructivism	were	that	knowledge	was	seen	as	independent	from	context	

and	learning	was	still	understood	as	occurring	inside	the	mind	in	isolation	from	

surrounding	interactions.		

2.4.1.	The	importance	of	sociocultural	forces	in	learning		

Sociocultural	theories	understand	learning	to	be	embedded	in	social	interaction,	and	

thus	deeply	connected	to	the	construction	of	culture,	identity,	knowledge	and	values	

(McInerney	et	al.,	2011).	Behaviour	and	cognitive	functions	do	not	occur	in	isolation,	

but	rather	emerge	through	human	interactions.	The	work	of	sociocultural	theorist	L.S.	

Vygotsky	(1896-1934)	sparked	an	increasing	focus	on	the	social	dimensions	of	learning	

when	his	work	was	translated	into	English	in	the	70s	and	80s.		

Vygotsky	had	extended	the	philosophical	work	of	Engels	to	understand	the	role	of	

historic,	social,	and	cultural	factors	in	human	development	and	cognition,	arguing	that	

knowledge	emerged	from	social	practices	(Hickey,	2011).	These	‘situative’	theories	of	

learning	do	not	deny	the	existence	of	individual	knowledge,	but	they	view	individual	

knowledge	as	secondary	representations	of	knowledge	that	is	constructed	in	broader	
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social	contexts.	Therefore,	knowledge	and	meaning	are	embedded	in	the	collective	

experiences	people	have	in	the	world.	Abstract	concepts	in	the	minds	of	individuals,	if	

they	exist	at	all,	occur	at	the	end	of	long	chains	of	socially	and	technologically	situated	

activities	(Hickey,	2011).	Sociocultural	frameworks	suggest	learning	is	facilitated	

through	a	focus	on	social	dynamics;	individual	and	group	identities;	and	broader	

political,	cultural	and	historical	contexts.		

2.4.2.	Social	learning		

The	concept	of	‘social	learning’	encompasses	a	spectrum	of	ideas;	from	those	that	

explain	how	social	interactions	contribute	to	individual	learning,	to	those	that	focus	on	

collective	learning,	or	a	combination	of	both	(Bandura,	1977;	Blackmore,	2007;	

Steyaert	&	Jiggins,	2007;	Wenger,	1998).	Social	learning	occurs	as	people	interact	and	

construct	knowledge	that	is	relational	and	collectively	oriented;	group	agreement,	

trust	and	development	of	a	shared	vision	are	emergent	properties	of	these	

interactions	(Ison,	Blackmore,	&	Iaquinto,	2013).	Bateson	(1972)	introduced	three	

different	‘levels’	of	learning.	First	order	learning	is	routine	learning	that	accepts	the	

context	as	given.	Second	order	learning	is	learning	about	the	context	of	first	order	

learning,	allowing	consideration	of	different	approaches	to	a	task.	The	third	level	is	

learning	about	the	context	of	second	order	learning,	allowing	habits	to	be	broken	and	

deeper	questions	to	be	considered,	such	as	what	is	the	nature	of	knowledge?	Why	do	

we	do	what	we	do?		

Argyris	and	Schön	(1974)	describe	a	similar	theory	of	single	and	double-loop	learning	in	

the	field	of	organisational	learning	and	change.	Other	researchers	have	expanded	their	

theory	to	include	a	third	loop	of	learning	(e.g.	Hargrove,	2008),	which	has	then	been	

applied	to	understanding	change	in	water	governance	regimes	(Pahl-Wostl,	2009).	In	

this	conception,	single-loop	learning	refers	to	incremental	improvements	in	action	

strategies	to	achieve	goals,	without	questioning	underlying	assumptions	or	objectives.	

Double-loop	learning	refers	to	a	revisiting	of	assumptions,	such	as	cause-effect	

relationships	and	reframing	ideas	and	system	boundaries.	Triple-loop	learning	

reconsiders	underlying	values,	beliefs	and	worldviews	that	may	be	impeding	resource	

management	practices	(Pahl-Wostl,	2009).	
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The	‘Social	Learning	for	the	Integrated	Managing	and	sustainable	use	of	water	at	

catchment	scale’	project	(SLIM;	2001	to	2004)	brought	together	researchers	from	

multiple	countries	to	explore	social	learning.	SLIM’s	reflexive	praxis	suggests	that	social	

learning	is	an	emergent	property	of	the	process	of	acting	to	transform	a	situation	

(Collins	&	Ison,	2009).	Blackmore	(2007)	characterises	social	learning	processes	with	

stakeholders	as	including:	

1. Convergence	of	goals,	criteria	and	knowledge.	Trusting	and	respectful

relationships	with	mutually	understood	expectations.	Social	learning	leads	to

an	observable	level	of	agreement	on	concerted	action.

2. Co-creation	of	knowledge,	group	framing	of	problems	and	solutions.

3. Mutual	understanding	of	issues	develops	through	shared	actions	such	as

physical	experiments,	joint	fact-finding	and	participatory	interpretation	leading

to	a	change	in	behaviours	and	norms.

Institutional	settings	that	guarantee	some	degree	of	stability	and	certainty	without	

being	rigid	and	inflexible	are	thought	to	encourage	learning	(Pahl-Wostl,	Craps,	et	al.,	

2007).	Social	learning	is	influenced	by	the	frames	of	participants	and	involvement	in	

flexible	networks	that	allow	them	to	develop	the	capacity	and	trust	they	need	to	

collaborate	in	a	wide	range	of	formal	and	informal	relationships	(Pahl-Wostl,	Craps,	et	

al.,	2007).	

2.4.3.	Role	of	social	learning	in	NRM		

Adaptive	management	and	adaptive	governance	are	essentially	social	learning	

processes	(Blackmore,	2007;	Koontz	et	al.,	2015).	Cundill	and	Rodela	(2012)	note	that	

no	definition	of	learning	was	provided	in	early	adaptive	management	publications,	but	

they	did	describe	an	iterative	learning	process	involving	setting	objectives,	planning,	

taking	action,	monitoring	and	reflecting,	learning	and	then	taking	action	again.	In	this	

way,	learning	was	expected	to	take	place	among	scientists	and	policy	makers.	Lee	
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(1993a)	argued	that	managing	natural	resources	requires	science,	which	act	as	a	

‘compass’,	and	bounded	conflict	that	acts	as	a	‘gyroscope’.	

Change	or	transformation	in	governance	systems	can	be	conceptualised	as	social	and	

societal	learning	(Pahl-Wostl,	2009).	Effective	social	learning	can	facilitate	the	

development	of	new	skills,	roles	and	responsibilities	at	the	individual	level;	and	new	

institutional	arrangements,	capacities,	norms	and	values	at	the	social	level	(Steyaert	&	

Jiggins,	2007).	Pahl-Wostl	(2008)	assumes	social	learning	to	be	an	essential	ingredient	

for	developing	the	capacity	of	different	stakeholders	to	manage	river	basins	effectively.	

Collins	and	Ison	(2009)	promote	social	learning	as	a	framework	for	public	participation	

in	environmental	policy-making.				

2.4.4.	Conditions	that	enhance	or	constrain	social	learning		

Mostert	et	al.	(2007)	note	that	social	learning	is	constrained	by	the	following	factors:	

centralised	political	and	economic	systems;	privatization	and	commercialisation	of	the	

environment;	rigid	bureaucratic	systems;	political	secrecy;	and	poor	public	access	to	

information.	In	contrast,	Cundill	and	Rodela	(2012)	reviewed	the	literature	to	explore	

factors	that	enhance	learning.	They	found	a	growing	consensus	that	the	following	

processes	enhance	social	learning:	sustained	interaction	between	stakeholders,	on-

going	deliberation	and	sharing	knowledge	in	a	trusting	environment.	Organisations	

also	need	to	find	and	foster	champions	of	adaptive	learning,	including	individuals	who	

can	act	as	‘visionary	activists’,	‘respected	integrators’	and	‘rebel	bureaucrats’	

(Gunderson	et	al.,	1995).		

Learning	can	be	aided	by	more	sophisticated	communication	tools	such	as	simulation	

modelling;	scenario	construction	and	analysis;	and	different	software	for	presenting	

data,	but	these	need	to	be	adapted	for	different	stakeholders	and	accompanied	by	

dialogue	that	allows	space	for	joint	interpretation	of	data	(Steyaert	&	Jiggins,	2007).	If	

scientific	knowledge	is	presented	as	conclusive,	with	pre-analytic	assumptions	and	

values	concealed,	it	can	actually	increase	asymmetries	of	understanding	and	cause	

conflict,	rather	than	fostering	agreement	on	a	course	of	action	(Steyaert	&	Jiggins,	
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2007).	As	a	result,	multi-stakeholder	learning	processes	do	require	a	significant	

commitment	of	time	to	be	properly	designed	and	executed.	

This	section	has	discussed	the	profound	influence	of	socio-cultural	forces	on	learning,	

which	cannot	be	considered	a	rational	or	“cold”	process.	As	a	result,	designing	a	

learning	process	that	accounts	for	social	goals	(networking,	impressing	others),	

motivations,	identities,	cultures	and	histories	of	the	people	participating,	will	improve	

outcomes	(Vadeboncoeur	et	al.,	2011).	Wenger	(1998)	described	how	‘communities	of	

practice’,	groups	that	form	organically	or	purposefully	based	on	a	shared	passion	or	

concern,	can	facilitate	intentional	or	unintentional	social	learning	through	regular	

interaction.	Social	learning	is	facilitated	by	having	space	for	dialogue	about	(a)	

meaningful	experiences	people	have	in	the	world;	(b)	shared	historical	and	social	

perspectives	that	sustain	mutual	action;	(c)	social	configurations	that	allow	

participation	in	communities;	and	(d)	how	learning	changes	people’s	personal	histories	

and	identity	(Wenger,	1998).	

Learning	communities	can	be	encouraged	based	on	alternative	forms	of	

communication	and	self-expression	such	as	digital	communities	and	social	media.	A	

participatory	culture	can	be	fostered	in	a	learning	group	by	having	low	barriers	to	

entry,	support	for	creating	and	sharing,	informed	mentoring	of	newcomers,	and	a	

strong	sense	of	social	connection	(Hickey,	2011).	It	is	important	that,	while	people	are	

not	forced	to	contribute,	when	they	have	something	to	add,	they	know	that	their	

contribution	will	be	heard	and	valued	(Jenkins,	Purushotma,	Weigel,	Clinton,	&	

Robison,	2009).	Ultimately,	social	learning	can	be	enhanced	by	minimising	threats	to	

people’s	identities;	encouraging	participants	to	see	the	situation	through	the	eyes	of	

others;	co-constructing	knowledge;	and	building	trust.	The	key	outcomes	of	social	

learning,	reported	in	the	literature,	are	improved	problem-solving	and	decision-making,	

awareness	of	human-environment	interactions	and	better	relationships	(Cundill	&	

Rodela,	2012).	The	next	section	further	explores	the	connection	between	adaptive	

governance	and	learning.		
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2.5.	Adaptive	governance	

The	term	‘adaptive	governance’	was	formally	coined	by	Dietz,	Ostrom	and	Stern	(2003)	

and	grew	rapidly	in	use	through	the	following	decade	(Chaffin,	Gosnell,	&	Cosens,	

2014).	Adaptive	governance	was	first	described	as	the	social	contexts	that	facilitate	

adaptive	management	(Dietz	et	al.,	2003),	and	has	its	theoretical	roots	in	research	on	

collective	action	and	ecological	resilience	(Folke	et	al.,	2005).	Brunner	(2005)	argued	

that	without	the	feedback	of	monitoring	information	from	adaptive	management,	

adaptive	governance	would	not	account	for	uncertainty	and	nonlinearity	in	the	way	

ecosystems	respond	to	management	action.	Adaptive	management	is	thus	a	crucial	

component	of	adaptive	governance	that	integrates	science	with	decision-making	to	

encourage	learning	(Gunderson	&	Light,	2006).	Adaptive	management	also	requires	

adaptive	governance	arrangements	to	work	properly	(Huitema	et	al.,	2009).	

Adaptive	governance	is	increasingly	called	upon	by	scholars	and	practitioners	to	

coordinate	natural	resource	management	in	complex,	uncertain	times	in	the	context	of	

rapid	environmental	change	(Chaffin	et	al.,	2014).	In	addition,	it	is	recognised	as	a	

strategy	to	reconcile	the	social	conflict	that	plagues	multi-stakeholder	adaptive	

management	(Folke	et	al.,	2005).	The	importance	of	adaptive	governance	and	

management	in	fostering	a	culture	of	learning,	and	generating	informational	feedbacks	

has	been	emphasised	in	water	management	literature	(Pahl-Wostl,	Sendzimir,	et	al.,	

2007).	Adaptive	governance	principles	of	subsidiarity,	flexibility,	connectivity	and	

iterativity	have	been	applied	in	water	legislation	to	accommodate	change	and	

uncertainty	(Clarvis,	Allan,	&	Hannah,	2014).	Rather	than	promoting	local	control,	

adaptive	governance	is	more	about	enabling	an	SES	to	transition	between	

decentralized	and	centralized	governance,	and	between	steering	and	self-organization,	

as	circumstances	evolve	(Folke	et	al.,	2011).	Adaptive	governance	principles,	and	some	

of	the	numerous	determinants	of	adaptive	and	robust	institutions	for	implementing	

adaptive	governance,	discussed	in	the	literature,	are	summarised	in	Table	2.		

Walker	et	al.	(2004)	situate	adaptive	governance	in	the	context	of	resilience,	defining	

properties	of	an	SES	that	improve	adaptability	and	transformability.	Olsson	et	al.	

(2006)	discuss	case	studies	from	around	the	world,	and	describe	transitions	to	
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adaptive	governance	as	occurring	in	two	phases:	preparing	the	system	for	a	‘window	

of	opportunity’	to	initiate	change	and	then	navigating	that	change.	Olsson,	Folke	and	

Hughes	(2008)	go	on	to	describe	the	successful	transition	of	the	Great	Barrier	Reef	in	

Australia	to	an	adaptive	governance	approach.	Water	governance	scholars	have	

focused	attention	on	investigating	adaptive	capacity	in	water	institutions	(Engle,	2013;	

Gupta	et	al.,	2010;	Pahl-Wostl,	2009)	and	how	it	is	mobilised	into	adaptation	(Bettini	et	

al.,	2015).		

Adaptive	governance	has	been	used	as	a	lens	to	rethink	the	role	of	science	in	

supporting	Australian	drought	policy	(Nelson,	Howden,	&	Smith,	2008).	More	recent	

research	has	incorporated	discourse	analysis,	to	investigate	how	problem	definitions,	

promotion	of	solutions	and	assertions	of	fact	influence	the	emergence	of	adaptive	

governance	(Bischoff-Mattson	&	Lynch,	2016).	There	is	a	need	to	further	develop	

understanding	on	the	roles	of	power	and	politics	in	the	emergence	of	adaptive	

governance.	Governance	transformations	rely	on	moral,	legal	and	financial	support	

from	networks	of	actors	to	connect	governance	processes	with	the	appropriate	scale	

of	ecosystem	dynamics	(Chaffin	et	al.,	2014;	Huitema	et	al.,	2009).		

The	recent	efforts	of	adaptive	governance	scholars	have	moved	on	to	studying	the	

interactions	between	law	and	resilience	of	SESs,	and	how	adaptive	governance	

principles	can	be	better	accommodated	in	legal	systems	(Clarvis	et	al.,	2014;	

Garmestani	et	al.,	2013).	Emerging	areas	of	research	are	focused	on	whether	adaptive	

governance	can	become	institutionalised	under	current	legal	frameworks	and	political	

settings,	and	the	potential	of	legal	reforms	as	an	intervention	to	catalyse	governance	

adaptations	or	transformation	towards	adaptive	governance	(Chaffin	et	al.,	2014).	

Having	identified	adaptive	governance	as	a	desirable	approach,	the	next	step	is	to	

understand	the	factors	that	promote	it,	a	key	one	being	adaptive	institutions	(Koontz	

et	al.,	2015).		

2.5.1.	Adaptive	and	robust	institutions		

Institutions	influence	the	choices	made	in	the	process	of	governing	and	so	can	enable	

or	constrain	individual	actions	to	adapt	to	changing	conditions.	Koontz	et	al.		(2015,	pg.	
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141) define	adaptive	institutions	as	“those	that	actors	are	able	to	adjust	to	encourage

individuals	to	act	in	ways	that	maintain	or	improve	a	desirable	state”.	Adaptive

institutions	are	flexible	during	a	crisis,	in	that	they	have	the	ability	“to	bend,	but	not

break,	and	to	learn	through	experience”	(Engle	&	Lemos,	2010,	pg.	8).	Numerous

characteristics,	or	determinants	of	adaptive	institutions	have	been	described	in	the

literature,	summarised	in	Table	2,	such	as	social	capital,	learning	and	knowledge

generation,	information	feedbacks,	networks,	institutional	nesting	and	redundancy,

variety,	diversity,	legitimacy	and	accountability.

Ostrom	(1990,	2005)	focused	her	mind	on	distilling	principles	of	‘robust’	institutions,	

based	on	numerous	case	studies	of	successful	common-property	regimes	that	have	

been	sustained	over	centuries	by	irrigators,	fishers	and	forest-dwellers.	A	robust	

institution	is	understood	to	be	long	lasting,	with	operational	rules	that	have	been	

made	and	modified	over	time	(Ostrom,	2010a).	The	inclusion	of	Ostrom’s	principles	of	

robust	institutions	in	Table	2	emphasises	that	flexibility	and	adaptability	need	to	be	

sustained	in	the	long	term,	that	is,	change	needs	to	be	balanced	with	stability.		

Ostrom’s	eight	principles	(1990,	2005)	include	defining	the	boundaries	of	a	system	and	

the	property	rights	of	individuals.	This	includes	well-understood	collective	rules	of	

what	is	allowed	or	not,	and	systems	to	monitor	the	users	and	the	resource	to	check	for	

violations.	Actors	who	violate	the	rules	face	graduated	sanctions.	Proportional	

equivalence	of	benefits	and	costs	means	the	rules-in-use	allocate	benefits	proportional	

to	the	required	inputs.	A	group	of	users	need	to	devise	a	fair	set	of	rules	related	to	

how	much,	when	and	how	different	products	are	to	be	harvested,	and	how	much	it	

will	cost	to	operate	the	system.		

Individuals	affected	by	a	resource	regime	need	to	have	authorisation	from	government	

to	participate	in	making	and	modifying	their	own	rules,	and	resolving	conflict.	A	final	

design	principle	that	may	be	present	in	large,	robust	systems	is	multiple	layers	of	

nested	organisation.	In	addition	to	smaller	units,	larger	institutions	govern	the	linkages	

and	interdependencies	among	smaller,	or	lower	units.	The	amount	of	autonomy	local-

level	water	users	should	have	is	contested	in	the	literature.	
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2.5.2.	Subsidiarity		

Head	(2007,	pg.	160)	describes	the	principle	of	subsidiarity	as	decisions	being	made	“as	

close	as	possible	to	the	citizens	by	the	lowest-level	competent	authority”.	Some	

authors	equate	subsidiarity	with	the	devolution	of	decision-making	power,	

accompanied	by	an	emphasis	on	developing	partnerships,	strategic	alliances,	networks	

and	increased	consultation	with	those	responsible	for	decisions,	or	impacted	by	

decisions	(Bellamy,	2007).	Others	have	evoked	subsidiarity	to	further	a	conservative	

agenda	of	reducing	the	role	of	government;	however,	generally	the	concept	is	used	

with	the	intention	of	individual	empowerment,	with	government	playing	a	significant	

role	in	overseeing	local	involvement,	under	an	over-arching	set	of	rules	(Cosens,	

Gunderson,	&	Chaffin,	2014).	Garrick	et	al.	(2012)	posit	that	subsidiarity	is	distinct	from	

closely	related	concepts,	such	as	decentralisation,	local	control	and	efficiency,	as	it	

requires	that	higher-level	institutions	coordinate	those	tasks	that	are	impossible	at	

lower	levels.	This	understanding	emphasises	subsidiarity	as	involving	nested	

governance,	which	does	not	necessarily	equate	to	local	control.		

The	benefits	of	subsidiarity	are	that	it	increases	the	likelihood	of	feedbacks	from	the	

ecological	system	being	linked	to	the	appropriate	governance	level,	thus	allowing	

greater	use	of	local	knowledge,	increasing	responsiveness	to	change	and	encouraging	

small-scale	innovation	within	stable	basin-wide	governance	(Cosens	et	al.,	2014).	It	is	

also	thought	to	lead	to	greater	effectiveness,	accountability	and	legitimacy	because	

those	affected	by	decisions	have	a	stake	in	political	and	management	processes	

(Garrick	et	al.,	2012).	Subsidiarity	becomes	contested	when	deciding	which	tasks	are	

impossible	at	lower	levels	and	why.	Is	it	that	lower-level	authorities	are	not	competent	

to	govern,	too	easily	swayed	by	local	interests	or	unable	to	coordinate	activities	across	

jurisdictions?	Or	is	the	problem	that	higher	levels	of	governance	are	not	willing	to	

relinquish	the	power	and	resources	needed	to	enable	lower	levels	of	governance	to	set	

their	own	agenda,	within	limits?		

The	contested	nature	of	subsidiarity	is	related	to	two	major	theories	on	how	natural	

resources	should	be	governed.	Conventional	collective-action	theory,	heavily	

influenced	by	the	ideas	of	Hardin	(1969),	predicts	that	problems	of	over-exploitation	
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will	not	be	solved	unless	an	external	authority	determines	appropriate	actions	to	be	

taken,	monitors	behaviour,	and	imposes	sanctions	(Ostrom,	2010b).	Elements	of	

behavioural	economic	theory	could	be	used	to	justify	more	‘top	down’	governmental	

control	of	water.	Behavioural	economists	theorise	that	rationality	is	bounded,	that	is,	

individuals	do	not	reliably	make	decisions	that	are	purely	‘rational’	or	seen	to	

maximise	welfare.	Individuals	may	make	‘irrational’	decisions	if	they	(a)	do	not	have	

adequate	information;	(b)	cannot	process	that	information;	(c)	have	a	low	rate	of	time	

preference	for	the	future,	and	a	high	rate	of	time	preference	for	the	present;	or	(d)	

know	what	they	should	do,	but	do	not	have	the	willpower	to	do	it	(Barr,	1998).	In	this	

theory,	‘experts’	within	government	are	viewed	as	more	capable	of	rational	decision-

making	and	less	influenced	by	interest	groups	or	socio-cultural	forces	and	better	

equipped	to	make	informed	decisions	that	maximise	welfare	for	everyone.	

Hardin	has	been	widely	criticised	for	his	claim	that	only	two	state-established	

institutional	arrangements:	centralized	government	and	private	property,	could	

sustain	commonly	shared	resources	in	the	long	term.	He	presumed	that	resource	users	

were	trapped	in	a	dilemma,	unable	to	create	solutions	(Dietz	et	al.,	2003).	Adaptive	

governance	scholars,	in	particular,	have	critiqued	the	presumptions	leading	to	heavily	

centralised	approaches	to	resource	management.	For	example,	Dietz,	Ostrom	and	

Stern	(2003)	argue	that	simple	strategies	for	NRM	that	rely	exclusively	on	imposed	

markets	or	high-level,	centralized	predict	and	control,	have	largely	failed.	The	

proposed	alternative	is	institutional	arrangements	that	are	complex,	redundant,	and	

nested	in	layers.		

In	her	ground-breaking	research,	Ostrom	gathered	empirical	evidence	of	resource	

users	self-organising	to	develop	locally	appropriate,	legitimate	ways	to	address	

problems	with	common-pool	resources	that	questioned	conventional	collective	action	

theory	(Ostrom,	1990).	Resource	users	are	not	always	equipped	to	address	problems	

of	over-exploitation,	and	Ostrom’s	subsequent	work	sought	to	understand	the	

variables	within	SESs	that	enable	self-organisation	to	emerge	(Ostrom,	2009).	As	

summarised	by	Ostrom	herself,	“what	we	have	learned	from	extensive	research	is	that	

when	individuals	are	well	informed	about	the	problem	they	face	and	about	who	else	is	
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involved,	and	can	build	settings	where	trust	and	reciprocity	can	emerge,	grow,	and	be	

sustained	over	time,	costly	and	positive	actions	are	frequently	taken	without	waiting	

for	an	external	authority	to	impose	rules,	monitor	compliance,	and	assess	penalties”	

(Ostrom,	2010b,	pg.	555).	

An	important	weakness	of	centralised	governance	regimes	is	their	tendency	to	‘crowd	

out’	the	intrinsic	motivations	of	citizens	and	the	willingness	of	communities	to	

cooperate	in	solving	shared	problems	(Ostrom,	2005).	Interventions	driven	largely	by	

external	forces	deter	community	involvement,	as	community	members	feel	their	

ability	to	determine	their	own	fate	is	diminished.	There	is	significant	evidence	that	this	

has	occurred	in	efforts	to	implement	community-based	NRM	in	Australia	(Curtis	et	al.,	

2014).	Regional	bodies	have	been	allowed	limited	freedom	to	adopt	modes	of	

governance	suited	to	their	context	and	this	has	constrained	their	capacity	to	build	trust	

and	engage	stakeholders	(Marshall,	2009).	

Ingram	(2008)	notes	that	“the	realities	of	water	governance	unfold	on	the	ground…	

attempts	to	design	improved	water	resources	management	and	institutions	must	

attend	to	context”.	As	such,	more	or	less	centralised	water	governance	may	be	

appropriate	in	different	contexts	at	different	times.	The	benefits	of	adaptive	

governance	within	polycentric	regimes,	is	that	it	should	enable	a	balance	between	

local	and	centralised	control.	Many	of	the	determinants	of	adaptive	and	robust	

institutions	described	in	Table	2	arise	from	social	interactions	within	federal	or	

polycentric	systems	of	governance.		



49	

Table	2:	Adaptive	governance	framework:	adaptive	and	robust	institutions	for	enacting	adaptive	governance	

Adaptive	Governance	Principles	
(adapted	from	Clarvis	et	al.,	2014)	

Determinants	of	adaptive	and	robust*	institutions	to	support	adaptive	governance	
Elinor	Ostrom’s	eight	design	principles	for	robust	institutions	(Ostrom	1990,	2005)	are	summarized	and	indicated	with*	

Iterative	learning		
Constructing	and	applying	
knowledge	

• Systematic	learning	through	adaptive	management	(Pahl-Wostl,	Sendzimir,	et	al.,	2007)
• Monitor	biophysical	conditions	and	user	behaviour*
• Use	traditional,	local	and	scientific	knowledge	(Berkes,	Colding,	&	Folke,	2000;	Folke	et	al.,	2005;	Ostrom,	2007)
• Build	feedback	loops	into	laws,	plans	and	institutions	for	learning	and	coping	with	uncertainty	(Pahl-Wostl,	Craps,	et	al.,

2007)
• Communication,	consultation	and	public	perception	(Hill,	2013;	Olsson,	Folke,	&	Berkes,	2004)
• Social	memory	and	experience	(Herrfahrdt-Pähle	&	Pahl-Wostl,	2012)

Flexibility	–	Stability	
Willingness	and	capacity	to	adjust	
to	changing	conditions	and	new	
information,	balanced	with	
stability		

• Accountability,	legitimacy,	equity	and	responsiveness	(Gupta	et	al.,	2010)
• Flexibility	balanced	with	stability	(Cosens,	2013)
• Consistency	in	rule	of	law,	predictable	legal	provisions	(Hill,	2013)
• Capacity	and	long-term	funds	for	adjusting	to	change	(Hill,	2013;	Smit	&	Wandel,	2006)

Subsidiarity		
Implementation	of	policies	and	
provisions	at	lowest	or	most	
suitable	level		

• Users	have	the	right	to	self-organize*
• Ecology-hydrology	based	units	of	decision-making	(Folke	et	al.,	2007;	Huitema	et	al.,	2009)
• Institutional	variety	and	redundancy	(Gupta	et	al.,	2010;	Koontz	et	al.,	2015)
• Polycentric	governance	regimes	with	distributed	power	and	multiple	layers	of	nested	organization*	(Huitema	et	al.,	2009;

Pahl-Wostl	&	Knieper,	2014)
• Stakeholders	affected	by	harvesting	and	protection	rules	are	involved	in	modifying	the	rules*
• Fair	distribution	of	the	benefits	and	costs	of	operating	a	resource	use	system*
• Clearly	defined	resource	boundaries	and	property	rights	for	users*
• Historical	and	political	context	(Ostrom,	2007)

Connectivity	
Connections	and	networks	across	
sectors	and	scales	for	mobilisation,	
cooperation	and	collaboration		

• Integration	across	geographical,	sector	and	governance	scales	(Engle	et	al.,	2011;	Pahl-Wostl,	Kabat,	&	Möltgen,	2008)
• Formal	and	informal	social	networks	and	relationships;	bridging	and	boundary	groups	(Engle	&	Lemos,	2010;	Hill,	2013)
• Local	arenas	and	mechanisms	for	conflict	resolution*
• Graduated	sanctions	for	users	who	violate	rules*
• Shared	vision,	innovative	leaders,	trust	(Olsson,	Carpenter,	et	al.,	2006)
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2.5.3.	Federal	and	Polycentric	political	structures			

Polycentricity	can	be	understood	as	a	precursor	to,	rather	than	a	component	of,	

adaptive	institutions	and	governance	(Koontz	et	al.,	2015).	Polycentricity	is	thought	to	

be	particularly	important	for	the	crosscutting,	multi-scale,	multi-stakeholder	task	of	

managing	water	(Huitema	et	al.,	2009).	Marshall	et	al.	(2013)	note	there	is	no	

acceptable	alternative	to	pursuing	polycentric	water	governance;	therefore,	the	focus	

of	IWRM	should	be	to	find	a	means	to	get	the	diverse	components	of	the	governance	

regime,	including	public	and	private	actors,	working	coherently	as	a	system.		

Federalism,	a	similar	term	to	polycentricity,	refers	to	a	system	of	governance	with	

multiple,	nested	jurisdictions	of	multi-purpose	authority,	where	each	jurisdiction	has	a	

level	of	independence	and	citizens	participate	in	shaping	rules	via	multiple	centres	of	

authority	(Ostrom,	1994).	Federalism	is	often	used	to	describe	national-subnational	

government	relations	and	power-sharing	across	levels	of	government	in	federal	

nations,	such	as	Australia	(Head,	2007).	The	key	point	of	difference	between	federal	

and	polycentric	systems	is	that	polycentric	governance	has	adaptable	boundaries;	

whereas	federal	systems	typically	have	jurisdictional	boundaries	that	are	wholly	

contained	within	a	higher-level	jurisdiction	and	fixed	over	long	periods	of	time	(Koontz	

et	al.,	2015),	such	as	the	State	boundaries	in	Australia.		

Polycentric	governance,	in	contrast,	features	multiple,	overlapping	jurisdictions	at	

many	scales,	each	having	some	independent	authority	over	particular	issues	or	

functions.	The	boundaries	are	not	mutually	exclusive	and	often	over-lap	across	sectors	

and	levels.	Polycentric	systems	typically	exist	within	federal	systems.	They	are	often	

used	to	describe	self-organised	arrangements	arising	in	a	bottom-up	style,	by	

stakeholders	interested	in	particular	goods	or	services	(Pahl-Wostl,	2009).	Cross-scale,	

cross-level	interactions	encouraged	by	federalism	and	polycentrism	create	

opportunities	for	networking	and	social	learning,	and	thus	improve	the	diversity	of	

possible	solutions	available	to	decision-makers	(Ostrom,	2005;	Pahl-Wostl,	2009).		

Polycentrism	promotes	adaptive	governance	by	encouraging	redundancy,	which	

makes	SESs	less	vulnerable	to	collapse,	and	more	capable	of	reorganisation	(Dietz	et	al.,	
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2003).	As	mentioned	previously,	Ostrom	(1990,	2005)	shows	that	this	type	of	

governance	may	provide	more	effective	solutions	to	collective	action	problems	

because	local	knowledge	and	participation	is	fostered,	and	enforcement	costs	are	

lower.	Subsidiarity	is	more	likely	to	flourish,	fostering	the	intrinsic	motivation	of	

communities	to	address	collective	action	problems	(Curtis	et	al.,	2014).		

The	downside	to	polycentrism	and	federalism	is	they	require	investments	of	time,	

effort	and	resources	for	deliberation,	and	thus	higher	coordination	costs,	and	costs	

involved	in	institutional	change	(Ostrom,	2005).	There	is	some	evidence	that	less	

centralised	water	governance	and	more	stakeholder	engagement	do	not	always	result	

in	greater	empowerment	of	local	actors,	decreasing	national	powers,	or	enhanced	

decision-making	(Gupta,	Pahl-Wostl,	et	al.,	2013).	In	addition,	the	fragmentation	of	

authority	has	been	identified	as	a	barrier	to	adaptive	strategies	in	the	face	of	global	

challenges	such	as	climate	change	(Eisenack	et	al.,	2014).	Self-organised,	polycentric	

governance	systems	that	are	not	functioning	well	may	be	at	risk	of	free-riding	

problems,	actors	‘gaming	the	system’	or	inconsistent	policies	across	regions	(Ostrom,	

2010b).	Despite	these	downsides,	federalism	and	polycentricity	have	an	overall	

positive	influence	on	adaptive	institutions	by	directly	fostering	redundancy,	and	self-

organisation,	and	also	more	indirectly,	through	fostering	networks,	which	promote	

social	learning	through	deliberation.	

2.6.	Insights	from	the	literature	review		

Water	problems	are	human	problems,	relating	to	human	expectations,	behaviours,	the	

way	people	interact	within	and	between	societies,	and	the	way	societies	interact	with	

nature.	The	knowledge	people	have	about	water	systems,	and	their	capacity	for	

learning,	is	embedded	in	socio-cultural	relations,	which	shape	the	development	of	

formal	and	informal	institutions.	Water	governance	in	the	Anthropocene	is	

synonymous	with	the	governance	of	complexity	and	uncertainty,	which	requires	

adaptive	institutions.	Subsidiarity,	and	determining	whether	more	centralised	or	

decentralised	water	governance	is	appropriate	in	a	given	context,	is	a	contested	area	

requiring	further	research.		
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There	is	a	need	to	better	understand	how	new	knowledge	and	understandings	of	the	

world	drive	institutional	change,	and	how	ideas	migrate	between	theory,	policy	and	

practice.	This	includes	examining	the	factors	that	encourage	the	emergence	of	

adaptive	governance	in	support	of	adaptive	management	and	how	to	strike	a	balance	

between	redundancy	and	efficiency	in	polycentric	governance	systems.	Further	

research	is	needed	to	understand	how	adaptive	institutions	emerge	in	different	

contexts.	The	research	design	and	methodology,	explored	in	the	next	chapter,	seeks	to	

better	understand	transitions	towards	more	adaptive	water	institutions	and	

governance	within	a	polycentric,	federal	water	governance	setting	with	a	mature	

water	economy.		



53	

Chapter	3:	Research	methodology	

The	following	explains	why	and	how	a	qualitative	case	study	approach	was	applied	and	

provides	a	description	of	the	methods	of	data	creation	and	analysis.		

3.1.	Ontological	and	epistemological	commitments		

Considerations	of	epistemology	and	ontology	are	important	for	water	governance	

research	as	water	governance	cuts	across	issues	and	scales;	explores	conflicting	

stakeholder	perspectives;	and	considers	different	sources	of	knowledge.	Assumptions	

about	the	nature	of	reality	(ontology)	and	ways	of	knowing	that	are	considered	valid	

(epistemology)	shape	how	problems	are	understood	and	investigated	(Sarantakos,	

2005).	This	section	clarifies	the	ontological	assumptions	and	epistemological	

commitments	that	underpin	this	research.		

Understandings	of	reality	range	from	objectivism/realism	to	constructivism/relativism	

(Sarantakos,	2005).	The	positivist	research	paradigm	follows	realist	ontology,	assuming	

that	facts	about	reality	exist	independently	of	the	observer,	and	this	knowledge	can	be	

objectively	captured,	usually	through	quantitative	methods	such	as	measuring	and	

counting.	In	contrast,	constructivism	conceives	of	truth	as	relative	and	subjective,	

rather	than	pre-existing.	Interpretive/constructive	research	paradigms	assume	

multiple	realities	that	are	constructed	and	given	meaning	through	dialogue	between	

people	and	interaction	with	the	external	world	(Gubrium	&	Holstein,	2002).	Thus,	

interpretive	researchers	employ	qualitative	methods	to	learn	about	social	phenomena	

through	observing	and	exploring	the	different	realities	experienced	and	dynamically	

constructed	by	people,	without	considering	themselves	to	be	impartial	in	the	research	

process.			

Research	in	the	context	of	complex	SESs	that	encompass	biophysical	and	social	

processes	can	generate	ontological	and	epistemological	tensions.	Ecological	research	

tends	to	focus	on	observing,	measuring	and	quantifying	the	world	in	a	positivist	

manner;	while	social	research	sits	on	a	spectrum	ranging	from	studies	that	adopt	

positivist/quantitative	methods	to	more	constructivist/qualitative	studies.	This	PHD	

research	adopts	a	‘middle-ground’	ontology:	it	does	not	reject	the	notion	of	a	‘real’	
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external	world,	but	recognises	that	a	researcher	can	only	achieve	partial	

understanding	of	society	and	the	biophysical	world,	which	is	filtered	through	their	

personal	worldview	(Clement,	2010).	

Environmental	problems	are	perceived	differently	according	to	cultural	beliefs,	

membership	of	social	groups	and	political	influences	(Clement,	2010).	This	research	

has	realist	and	constructivist	elements,	as	it	cites	biophysical	studies	to	paint	a	picture	

of	environmental	change	in	the	‘real’	external	world,	while	also	recognising	that	

knowledge	about	the	world	is	socially	constructed,	incomplete	and	often	interpreted	

in	divergent	ways	by	different	stakeholders.	This	research	is	designed	to	compare	and	

contrast	multiple	overlapping	social	realities	that	are	constructed	in	academic	papers,	

government	policy	and	through	dialogue	with	stakeholders.	As	a	result,	it	is	important	

to	consider	how	representative	interview	data	are	of	‘reality’	and	how	knowledge	

generated	through	interviewing	should	be	interpreted.		

Kvale	(1996)	explores	the	epistemological	challenges	of	interpreting	interview	findings	

through	the	contrasting	metaphors	of	a	miner	and	a	pilgrim.	The	positivist	researcher	

is	a	miner	who	understands	knowledge	as	a	valuable	metal,	which	is	buried	within	the	

participant,	waiting	to	be	uncovered.	The	nuggets	of	pre-existing	truth	extracted	by	

the	miner	are	understood	as	untainted,	objective	data.	The	interpretive	researcher,	in	

contrast,	can	be	viewed	as	a	pilgrim	journeying	to	a	distant	land	in	search	of	meaning.	

The	interpretivist/pilgrim	listens	to	people’s	stories	about	their	lived	reality.	The	

pilgrim	interprets	and	pieces-together	these	stories	into	a	tale	that	is	told	upon	

returning	home.	Importantly,	the	journey	itself	provides	the	meaning,	rather	than	the	

answer	being	found	at	the	destination.	In	this	way,	a	researcher	who	openly,	

reflexively	engages	with	people’s	stories	may	come	closer	to	the	‘truth’	of	a	situation	

than	one	who	uses	a	more	prescriptive,	positivist	approach	(Sarantakos,	2005).	

3.2.	Interpretive,	qualitative	paradigm	

A	qualitative	approach	was	most	appropriate	for	this	research,	as	the	aim	was	to	gain	

an	in-depth	understanding	of	the	social	and	institutional	dimensions	of	adaptive	water	

governance.	The	study	of	social	phenomena	can	rarely	be	neatly	packaged	within	a	
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reductionist	scientific	method.	Furthermore,	the	infiltration	of	post-modern	thinking	

into	social	research	has	called	into	question	the	idea	that	social	processes	can	be	

meaningfully	quantified	to	reveal	a	universal	truth	or	‘optimal’	course	of	action.	Rather	

post-modernism	recognises	multiple	truths	and	many	ways	of	knowing,	rejecting	the	

idea	that	facts	can	be	easily	separated	from	values.		

Human	beings	are	constantly	constructing	our	lived	reality	through	use	of	language,	

stories	and	conversation.	According	to	Lyotard	(1984,	pg.	15),	our	minds	are	not	

isolated	islands;	rather	we	exist	within	“a	fabric	of	relations	that	is	now	more	complex	

and	mobile	than	ever	before”.	It	is	through	our	interaction	with	others	that	we	

develop	a	sense	of	self	and	our	own	version	of	reality.	An	interpretive	researcher	

focuses	on	understanding	the	multiple	(sometimes	conflicting)	ways	of	understanding	

and	valuing	the	world,	and	questions	the	‘how’	and	‘why’	of	meanings	people	

construct	from	their	lived	experience	(Neuman,	2003).	Interpretive	research	analyses	

people’s	stories	and	pays	close	attention	to	the	context	in	which	stories	are	

constructed.		

The	ontology	of	this	research,	incorporating	realist	and	constructivist	elements	

provided	a	foundation	for	the	interpretive	research	paradigm.	The	interpretive	

paradigm	influenced	every	stage	of	research	from	the	problem	definition,	to	selection	

of	methods,	execution,	analysis	and	presentation	of	findings.	Rigour	in	the	findings	of	

qualitative	research	comes	from	acknowledging	the	subjectivity	of	the	researcher;	

triangulating	findings	from	multiple	information	sources;	and	critically	analysing	the	

influence	of	the	research	process,	participant	selection	and	political	context	on	the	

research	findings	(Sarantakos,	2005).		

3.3.	Transdisciplinary	water	governance	research		

The	introduction	to	this	thesis	showed	that	water	problems	are	contested,	contextual	

and	cut	across	multiple	fields	of	knowledge	about	human-environment	interactions.	

Recognition	of	the	Anthropocene	has	caused	a	rethinking	of	the	types	of	research	

needed	to	address	water	problems.	Water	research	needs	to	be	integrated,	

collaborative	and	transcend	disciplines	to	create	high-level	transdisciplinary	syntheses	
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that	go	beyond	inter-disciplinary	research	projects	(Ison	et	al.,	2011;	Patterson	et	al.,	

2013).		

This	research	adopts	elements	of	transdisciplinarity	through	a	focus	on	real	world	

issues,	emphasising	context,	synthesising	knowledge	over	multiple	domains	and	

building	understanding	on	the	nexus	of	theory-policy-practice	(Patterson	et	al.,	2013).	

In	addition,	the	research	process	was	designed	to	allow	the	methodology	to	evolve	

and	change	reflexively	through	iterations	in	data	creation,	analysis	and	reframing	of	

the	problem,	including	through	dialogue	with	stakeholders	(Figure	3).			
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Figure	3:	Research	process	

3.4.	Single	in-depth	case	study		

As	mentioned	in	the	previous	section,	the	‘wickedness’	of	the	research	problem	

involves	multiple	drivers	of	change,	high	levels	of	uncertainty	and	ambiguity,	multiple	

perspectives,	and	no	‘optimal’	solution.	Ingram	(2008)	and	others	have	argued	there	

are	no	universal	remedies	for	water	governance	problems,	which	are	highly	contextual	

and	complex.	This	section	outlines	the	rationale	for	using	a	single	in-depth	case	study	

to	tease	out	this	complexity	through	empirical	observations	in	a	real-life	situation.		
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Case	study	research	is	an	appropriate	method	to	explore	‘how’	and	‘why’	elements	of	

highly	contextual	social	phenomena	(Yin,	2009).	Using	a	single	case	allowed	an	in-

depth	understanding	of	the	situation	to	be	built	using	multiple	methods,	rather	than	a	

more	shallow	analysis	across	a	number	of	cases.	The	single	case	chosen	for	this	

research	incorporated	an	embedded	design,	based	on	Yin	(2009),	by	examining	

multiple	‘levels’	of	governance	(catchment,	region,	state,	basin/national),	using	two	

methods	of	data	creation	(interviews	and	content	analysis	of	government	water	

documents).	The	findings	from	the	case	study	were	strengthened	through	the	critical	

incorporation	of	existing	theories	and	literature,	as	well	as	the	historical	analysis	

provided	in	Chapter	4,	‘The	evolution	of	water	institutions	in	the	Murray-Darling	Basin’.	

Key	criticisms	of	case	study	research	are	linked	to	the	perception	that	general,	

theoretical	(context-independent)	knowledge	and	facts	are	more	valuable	than	

practical	(context-dependent)	or	tacit	knowledge	(Flyvbjerg	2006).	The	conventional	

view	is	that	it	is	not	possible	to	generalise	on	the	basis	of	an	individual	case;	therefore	

single	cases	cannot	contribute	to	furthering	theories	and	general	propositions	in	social	

science	(Diamond	1996).	In	contrast,	this	thesis	argues	it	is	problematic	to	make	

context-independent	generalisations	about	human	affairs,	and	rather	aims	to	develop	

rigorous,	context-dependent	knowledge	and	real-world	examples	to	contribute	to	the	

field	of	water	governance.		

As	this	research	involved	a	single	in-depth	case	study,	it	cannot	produce	statistically	

generalizable	findings.	Gomm,	Hammersley	and	Foster	(2000,	pg.	3)	state	that	case	

study	research	can	be	used	to	“capture	cases	in	their	uniqueness,	rather	than	to	use	

them	as	a	basis	for	wider	generalization…	this	is	often	held	to	require	a	narrative	

approach	rather	than	one	framed	in	terms	of	variable	analysis.”	The	lessons	from	this	

case	study	can	provide	insights	for	similar	catchments	through	‘naturalistic	

generalisation’.	Naturalistic	generalisation	is	a	process	where	readers	of	the	research	

reflect	on	the	detailed	contextual	descriptions	presented	in	the	case	study	to	gain	

insight	about	their	own	situation	(Stake,	1995).	Readers	will	decide	if	the	case	study	

details	resonate	with	their	own	experiences,	and	make	a	decision	about	whether	the	

cases	are	similar	enough	to	warrant	generalisation.		
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Studies	of	human	learning	indicate	a	transition	in	adult	learning	processes,	where	

‘beginner’	learners	initially	focus	on	the	use	of	analytical	rationality,	relying	on	

concrete	facts	and	rules	that	are	independent	of	context	(Flyvbjerg	2006).	As	a	learner	

becomes	an	expert,	they	rely	more	on	fluid,	tacit	knowledge	gained	from	numerous	

cases	and	examples.	If	undertaking	a	PhD	is	about	higher-level	learning,	building	a	

strong	narrative	within	a	case	study	offers	a	valuable	pathway	for	a	student	to	develop	

expertise	in	their	field.	As	explained	by	Flyvjerg	(2006,	pg.	5)	“context-dependent	

knowledge	and	experience	are	at	the	very	heart	of	expert	activity.	Such	knowledge	and	

expertise	also	lie	at	the	centre	of	the	case	study	as	a	research	and	teaching	method;	or	

to	put	it	more	generally,	still:	as	a	method	of	learning	

3.5.	Research	process		

The	research	process	was	designed	to	be	iterative	and	reflexive	(Figure	3).	This	

involved	a	non-linear	process	of	reframing	the	research	problem	and	questions,	

reviewing	literature	and	generating	and	analysing	data.	This	research	approach	

allowed	the	methods	to	evolve	as	understanding	of	the	research	problem	deepened.	

One	outcome	of	this	approach	was	the	inclusion	of	a	quantitative	content	analysis	of	

government	water	documents	in	the	methods,	after	it	emerged	during	interviews	that	

government	water	policies	were	a	major	constraint	for	implementing	adaptive	

management.	The	content	analysis	allowed	a	more	forensic	investigation	of	policy	

constraints.		

3.6.	Research	context	

3.6.1.	Case	study	in	the	Lachlan	catchment		

The	Lachlan	is	a	highly	regulated,	semi-arid	river	system	that	supports	extensive	

agriculture	and	rural	communities	(see	Figure	4).	The	catchment	covers	an	area	of	

around	84	700	km2	in	central-west	New	South	Wales,	Australia,	with	a	population	of	

around	90	000	people	living	largely	rural	lifestyles	(LCMA,	2012).		
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Figure	4:	Map	of	the	Lachlan	as	a	sub-catchment	of	the	Murray-Darling	Basin,	Australia	

Sheep	and	cattle	grazing	dominate	the	landscape	in	the	Lachlan	catchment.	Other	

enterprises	include	horticulture	and	vegetables,	lucerne,	winter	crops	and	dryland	

cereal	production.	The	irrigation	industry	stretches	almost	the	full	length	of	the	

catchment,	with	the	majority	of	irrigation	enterprises	occurring	along	the	riparian	

fringe	of	the	Lachlan	and	Belubula	Rivers.	Wyangala	Dam	is	the	major	storage	

regulating	the	Lachlan	River,	and	operates	in	conjunction	with	Lake	Brewster	and	Lake	

Cargelligo	to	supply	water	to	the	lower	Lachlan	Valley	(LCMA,	2012).		
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The	river	also	supports	wetlands	that	are	regionally	and	nationally	significant,	including	

the	1600	ha	Great	Cumbung	Swamp,	where	the	Lachlan	terminates	(Environment	

Australia,	2001).	The	water	that	flows	into	the	Great	Cumbung	Swamp	generally	

evaporates	or	infiltrates	and	only	rarely,	under	high	flood	conditions,	the	Lachlan	will	

connect	with	the	Murrumbidgee	River.	The	Lachlan	catchment	was	selected	as	a	case	

study	for	this	research,	as	the	story	of	drought	and	institutional	change	in	the	

catchment	provides	insights	for	how	to	manage	water	more	adaptively	under	

increasing	biophysical	and	socio-political	changes;	changes	that	are	occurring	globally.	

Table	3	outlines	a	justification	for	the	case	study	selection	given	potential	insights	for	

the	research	questions.	A	detailed	description	of	the	Lachlan	case	study	is	provided	in	

Chapter	5	to	further	contextualise	the	research.		
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Table	3:	Justification	for	Lachlan	case	study	selection	

Research	Problem	 Characteristics	of	the	Lachlan	case	study	that	
provide	insight	for	research	questions		

Managing	and	governing	

water	adaptively	in	the	

Anthropocene		

The	Lachlan	catchment	reflects	“characteristics”	of	
managing	water	in	the	Anthropocene	described	in	
the	literature:	

• Rivers	are	highly	regulated	and	dominated
by	human	activities

• Wetlands	are	degraded	(loss	of	biodiversity
and	high	proportion	of	invasive	species)

• Competing	water	uses	(primarily	irrigation
versus	wetland	rehabilitation)	and	water
shortages

• Nested	governance;	complex	institutional
arrangements	for	water	(markets,
regulations,	policy)

• Mismatches	between	NRM	boundaries	and
hydrological	processes

• Highly	variable	climate	(increasing	risk	of
extreme	events	under	climate	change)

• Rapid	technological	advances	and	increasing
influence	of	global	market	processes	in
agriculture	(globalisation)

Understanding	social,	

institutional	and	governance	

factors	that	enable	adaptive	

management	in	the	context	

of	rapid	social-ecological	

change		

Government	agencies	and	stakeholders	in	the	
Lachlan	are	practicing	adaptive	management	in	the	
midst	of	biophysical	variability	and	socio-political	
change:	

• Realignment	of	regional	natural	resource
management	agencies	at	the	start	of	project

• Biophysical	stress	from	a	highly	variable
climate	and	extreme	events	including	the
Millennium	Drought	(1996-2010),	followed
by	flooding	(2010)

• Socio-political	stress	from	adapting	to
drought	and	water	reforms

• Water	reforms	have	enabled	a	transition
towards	more	adaptive	and	sustainable
water	use

3.7.	Research	methods		

Given	the	ontological	and	epistemological	framing	of	this	research,	semi-structured	

interviews	were	the	most	appropriate	method	to	explore	the	perspectives	and	
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experiences	of	stakeholders	involved	in	water	governance.	The	research	design	

recognises	that	stakeholders	may	have	different	versions	of	reality,	and	thus	have	

different	knowledge	about	the	situation.	This	research	seeks	to	understand	processes	

of	learning	and	knowledge	generation,	which	were	best	explored	through	dialogue	

with	stakeholders.	Critical	reflection	on	the	interview	data	was	aided	by	a	quantitative	

content	analysis	of	water	policy	documents	to	investigate	and	describe	broad	patterns	

and	themes	in	language	use	in	water	policy	documents.	Table	4	outlines	how	different	

methods	were	applied	to	answer	specific	research	questions.		

Table	4:	Methods	to	address	research	questions	

Question	 Literature	
review	

Semi-
structured	
interviews	

Content	analysis	
of	water	

documents	
1. How	have	socio-political	and	institutional

contexts	influenced	water	management	in

Australia	since	European	colonization?

X	

2. How	are	water	stakeholders	in	the	case

study	learning	through	adaptive	management? X	 X	
3. Which	social,	institutional	and	governance

processes	are	enabling	or	restricting	adaptive

water	governance?

X	 X	 X	

4. How	is	water	governance	in	the	Basin

influencing	the	emergence	of	adaptive

governance?

X	 X	 X	

Questions	guiding	the	water	policy	analysis:	

- Are	concerns	related	to	the

Anthroprocene	(e.g.	climate	change)

directly	articulated	within	the	water

policy	setting?	How	are	concepts

discussed?

- To	what	extent	does	water	policy

promote	adaptive	management	as	a

learning	process?

- What	other	management	concepts	are

prominent	in	policy?	

X	

X	

X	
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3.8.	Stakeholder	interviews	

Qualitative	interviewing	is	seeking	to	understand	different	realities	through	

conversation.	This	is	a	staged	conversation	with	many	undertones,	which	is	quite	

different	from	a	natural	interaction.	The	researcher	influences	the	participant’s	story	

through	their	ability	to	build	rapport,	the	questions	they	ask	and	the	language	that	

frames	the	conversation	(Myers	&	Newman,	2007).	This	section	seeks	to	detail	the	

process	used	to	select	participants,	conduct	and	analyse	interviews,	in	order	to	

contextualise	the	research	findings.		

3.8.1	Sourcing	interview	participants			

A	desktop	analysis	of	water	governance	institutions	at	catchment,	State	and	

Commonwealth	levels	produced	an	initial	list	of	organisations	and	perspectives	to	

include	in	the	interview	phase.	Interview	participants	were	purposefully	targeted	as	

influential	individuals	who	are	active	stakeholder	representatives	in	water	governance	

processes.		

For	the	first	round	of	interviews	capturing	‘local’	perspectives,	individual	participants	

were	identified	with	the	help	of	key	informants	within	the	Lachlan	Catchment	

Management	Authority	(CMA)	(now	the	Central	Tablelands	Local	Land	Services).	These	

interviews	were	conducted	in	the	Lachlan	catchment,	in	different	locations	including	

the	lower,	mid	and	upper	catchment	(see	Figure	4,	where	the	catchment	is	highlighted	

in	orange).	In	this	way,	interviews	captured	the	perspectives	of	people	living	in	

different	parts	of	the	catchment.	As	explained	in	Chapter	5,	‘The	Lachlan	Water	

System’,	there	are	a	number	of	different	agricultural	industries	throughout	the	

catchment,	with	many	large	grazing	properties	in	the	western	plains/lower	catchment;	

irrigated	lucerne	and	winter	crops	in	the	mid-catchment	and	vegetables	and	

horticulture	in	the	upper	catchment	and	in	the	lower	irrigation	area	of	Hillston.	

Interviews	included	individuals	with	experience	in	different	aspects	of	these	

agricultural	industries.		

Specific	individuals	who	were	perceived	to	be	influential	community	leaders,	and	were	

likely	to	have	rich	experiences	in	various	water	governance	and	management	
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initiatives	were	recommended	by	informants	in	the	Lachlan	CMA.	These	individuals	

were	contacted	by	telephone	and	invited	to	participate	in	an	interview.	During	the	

telephone	call,	participants	were	asked	to	recommend	other	key	stakeholders	they	

thought	should	be	included	in	a	conversation	about	water	governance.	This	‘snow-ball’	

sampling	method	(Biernacki	&	Waldorf,	1981)	identified	further	key	water	

stakeholders	outside	of	the	list	provided	by	the	CMA.	The	snowball	method	also	

revealed	individuals	at	State	and	Commonwealth	levels	of	governance	who	were	

contacted	in	the	second	round	of	interviews.	Second-round	interview	participants	

working	for	State	and	Commonwealth	organisations	were	selected	by	

recommendation	and	most	had	a	historical	involvement	or	connection	to	the	Lachlan	

catchment	or	neighbouring	catchments,	such	as	the	Murrumbidgee	and	Macquarie.	

Second-round	interviews	were	conducted	in	and	around	Canberra,	just	south	of	the	

Lachlan	catchment	(Figure	4),	in	order	to	capture	the	perspectives	of	State	and	

Commonwealth-level	stakeholders.		

There	is	a	risk	in	this	approach,	as	a	large	proportion	of	interview	participants	were	

sourced	through	the	Lachlan	CMA’s	initial	connections,	so	the	inquiry	may	be	limited	

to	within	their	networks.	This	risk	was	mitigated	through	critically	analysing	which	

stakeholder	perspectives	were	being	included	or	excluded	in	interviews,	and	

crosschecking	with	the	desktop	analysis	of	water	stakeholders.	The	body	of	interviews	

were	examined	critically	to	ensure	they	represented	a	wide	enough	spread	of	

stakeholders.	‘Saturation’	of	interview	data	is	achieved	when	there	are	few	new	

findings	emerging	from	interviews,	but	there	is	a	lack	of	clearly	defined	rules	for	

determining	the	exact	point	of	saturation	(Bowen,	2008).	The	interview	data	for	this	

research	was	considered	saturated	after	two	rounds	of	conducting,	transcribing	and	

coding	interviews.	During	the	coding	phase,	few	new	themes	were	emerging	from	

additional	interviews.	As	a	result,	the	thematic	categories	were	well	established	and	

validated	by	the	end	of	the	interview-coding	phase	(Bowen,	2008).		

The	sampling	method	focused	on	current	governance,	and	so	attracted	participants	

who	were	generally	powerful	players	with	high	levels	of	influence	in	the	water	

governance	process.	As	a	result,	there	is	an	absence	of	minority	or	disenfranchised	
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voices	in	this	research.	Although	attempts	were	made,	the	researcher	did	not	

successfully	make	contact	with	the	Traditional	Owners	in	the	Lachlan,	so	more	detailed	

research	is	required	to	include	these	voices.	There	are	Indigenous	groups	that	hold	

commercial	water	licenses	in	the	Lachlan,	most	of	which	is	for	general	security	water,	

but	there	are	no	water	allocations	specifically	for	cultural	use.	There	is	only	one	active	

Cultural	Access	Licence	in	NSW,	held	by	the	Nari	Nari	Tribal	Council	of	Hay	on	the	

Murrumbidgee	River	(see	Jackson	and	Langton	2011).	There	is	a	position	on	the	LRWG	

for	an	indigenous	representative,	including	travel	assistance,	but	this	individual	was	

not	actively	attending	meetings	at	the	time	of	this	research.	The	Lachlan	CMA	had	

worked	with	Traditional	Owners	in	catchment	planning,	and	provided	the	researcher	

with	phone	and	email	details	for	Indigenous	representatives.	Efforts	to	contact	

Traditional	Owners	by	phone	or	email	were	unsuccessful.		

	

Unfortunately,	as	the	Catchment	Management	Authority	was	undergoing	a	significant	

organisational	restructure	to	Local	Land	Services,	involving	significant	change	and	loss	

of	staff,	the	key	informants	in	the	catchment	were	unable	to	provide	further	assistance	

by	way	of	personal	introductions.	This	is	indicative	of	a	larger	structural	issue,	where	

organisational	restructures	can	result	in	disenfranchised	stakeholders	being	further	

pushed	to	the	peripheral	during	times	of	perceived	‘crisis’.	This	issue	is	further	

explored	in	relation	to	wider	issues	with	Indigenous	people’s	access	to	water,	and	

involvement	in	water	planning,	in	Section	8.5,	‘Limitations	of	the	research’.”	

	

Table	5	outlines	the	affiliations	of	interview	participants	and	the	role	of	their	

organisations	in	water	governance.	A	total	of	19	in-depth	interviews	were	conducted	

with	participants	spanning	multiple	geographical	locations	and	jurisdictional	levels.	

Many	interview	participants	had	experience	across	a	number	of	levels,	roles	and	

committees,	and	held	multiple	affiliations.	A	few	participants	were	early	career,	but	

the	majority	were	late	career,	some	with	decades	of	experience.	Eight	participants	

were	female;	eleven	were	male.	Eight	held,	or	were	working	towards	PhDs.	
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Table	5:	Interview	participants,	stakeholder	organisations	and	roles	in	water	governance	

Stakeholder	type	

(n=19	

Affiliations	of	Stakeholders	

(some	stakeholders	have	

multiple	affiliations)		

Role	of	organisations	and	committees	in	water	governance	

Local	

landholders/water	

users	(n=3)	

Lachlan	Valley	Water	

(LVW)	(n=2)	

LVW	is	an	independent	industry	group	funded	by	water	license	holders.	LVW	is	the	peak	body	representing	river	water	and	

groundwater	users	in	the	Lachlan	Valley.	The	520	members	represent	over	88%	of	total	water	use	in	the	Lachlan	Valley.	LVW	

lobbies	for	the	interests	of	water	users	at	all	levels	of	government,	with	other	interest	groups	and	the	community.		

State	Water	Customer	

Services	Committee	(CSC)	

(n=6)	

The	Lachlan	CSC	includes	a	number	of	representatives	nominated	by	organisations	or	other	customers	in	the	valley.	The	CSC	

is	a	forum	for	State	Water	to	tap	into	local	knowledge	and	consult	their	customers	about	water	delivery	strategies,	river	

operations,	asset	management	priorities	and	pricing	strategies.	

Lachlan	Riverine	Working	

Group	(LRWG)	(n=9)	

The	LRWG	is	the	environmental	water	advisory	group	tasked	with	implementing	the	Lachlan	Environmental	Water	

Management	Plan	through	setting	priorities	for	environmental	flows	based	on	important	ecological,	cultural	and	social	

values.	LRWG	also	provides	advice	to	the	CEWO	about	delivery	of	Commonwealth	Environmental	Water	at	the	catchment	

level.		

Traditional	Owners	(n=0)	 The	Lachlan	Catchment	Management	Authority	(now	LLS)	worked	with	Traditional	Owners	in	catchment	planning	initiatives.	
There	is	a	Traditional	Owner	representative	on	the	LRWG;	however,	the	primary	researcher	was	unable	to	initiate	contact	
with	any	TO	representatives	by	phone	or	email	during	the	fieldwork	phase.		

Regional	natural	

resource	

management	(n=4)	

Previously	worked	for	

Lachlan	Catchment	

Management	Authority	

(LCMA)	(abolished	2013)	

(n=5)	

CMAs	were	responsible	for	managing	investments	of	government	funding	in	a	range	of	land	management	activities	that	

complement	water	management	(including	water	quality	improvement,	pest	management	and	riparian	revegetation).	In	

2013,	CMAs	were	restructured	into	Local	Land	Services	(LLS).		

Local	Land	Services	(LLS)	

(n=2)	

The	LLSs	are	responsible	for	delivering	services	that	add	value	to	local	industries,	enhance	natural	resources,	protect	

industries	from	pests	and	disease	and	help	communities	respond	to	emergencies	like	flood,	fire	and	drought.	The	LLSs	have	

absorbed	the	responsibilities	of	CMAs,	but	have	different	boundaries.	While	a	single	CMA	previously	managed	the	Lachlan,	

the	catchment	is	now	influenced	by	several	LLSs	including	the	Central	West,	Central	Tablelands,	Riverina,	South	East	and	

Western	regions.	The	Central	Tablelands	LLS	is	most	active	in	water	governance	and	management	as	they	are	the	host	

organization	for	the	LRWG;	however,	most	significant	wetlands	are	outside	their	boundaries.				

State	agencies	with	

key	responsibilities	

for	water	(n=7)		

New	South	Wales	(NSW)	

Office	of	Environment	and	

Heritage	(OEH)	(n=4)	

OEH	works	to	protect	and	conserve	the	NSW	environment,	including	the	protection	of	rivers,	wetlands	and	other	aquatic	and	

terrestrial	environments	and	indigenous	culture	and	heritage.	OEH	purchases	water	for	the	benefit	of	targeted	wetlands	and	

river	systems,	educates	stakeholders	and	advocates	for	the	protection	of	these	environments.	As	the	state's	environmental	

water	holder,	OEH	manages	a	portfolio	of	environmental	water	licences,	purchases	and	trades	water	entitlements,	manages	
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infrastructure	improvement	projects,	and	develops	policy	and	planning	instruments	to	secure	the	health	of	wetlands	and	

rivers	in	New	South	Wales.	OEH	is	also	involved	in	various	climate	change	adaptation	initiatives.		

NSW	Office	of	Water	

(name	change	to	NSW	

Water	as	of	2016)	(n=2)	

NoW	(in	the	Department	of	Primary	Industries)	is	responsible	for	the	regulation	and	management	of	the	State's	surface	

water	and	groundwater	resources.	This	includes	allocation	of	water	to	towns,	water	users	and	the	environment.	During	times	

of	sever	water	shortage	NoW	is	responsible	for	ensuring	access	to	sustainable	water	supplies	(e.g.	through	the	development	

of	Water	Sharing	Plans).	They're	also	involved	in	the	negotiation	of	interstate	and	national	water	agreements,	particularly	in	

light	of	significant	institutional	changes	occurring	in	the	Murray-Darling	Basin.	NoW	approves	water	extraction	and	use	and	

generates	policy	and	procedures	for	the	permanent	trade	of	water	entitlements	and	annual	trade	of	available	water.	They	

conduct	monitoring	of	the	quantity,	quality,	and	health	of	our	aquatic	ecosystems	and	regulate	water	extractions.	

State	Water	(water	

delivery)	(n=1)		

State	Water	Corporation	(State	Water)	is	New	South	Wales’	rural	bulk	water	delivery	business.	State	Water	owns,	maintains,	

manages	and	operates	major	infrastructure	to	deliver	bulk	water	to	approximately	6,300	licensed	water	users	on	the	state’s	

regulated	rivers,	along	with	environmental	flows,	in	accordance	with	Water	Sharing	Plans.	State	Water	works	closely	with	

water	users	and	Customer	Service	Committees	to	set	asset	management	priorities	and	distribute	water	efficiently	in	

regulated	river	valleys.	

Commonwealth	

agencies	with	key	

responsibility	for	

water	(n=5)	

Murray-Darling	Basin	

Authority	(MDBA)	(n=2)	

The	MDBA	undertakes	activities	that	support	the	sustainable	and	integrated	management	of	water	resources	in	the	Murray-

Darling	Basin.	Under	the	Water	Act,	the	MDBA	is	required	to	advise	the	Minister	for	Water	on	the	accreditation	of	state	

water	resource	plans	under	the	Basin	Plan;	develop	a	water	rights	information	service	to	facilitate	water	trading;	manage	

water	sharing	between	the	states;	measure,	monitor	and	manage	Basin	water	resources	and	their	ecosystems;	and	engage	

and	educate	the	community.		

Commonwealth	

Environmental	Water	

Office	(n=2)			

The	Commonwealth	Environmental	Water	Holder	(CEWH)	is	responsible	for	making	decisions	about	how	to	use	

Commonwealth	owned	environmental	water,	through	annual	and	long-term	plans	developed	under	the	Basin	Plan.	

Commonwealth	environmental	water	is	used	to	protect	or	restore	the	environmental	assets	in	the	Murray-Darling	Basin.	

CEWO	relies	on	their	delivery	partners	(OEH	in	NSW)	to	deliver	their	water	locally.		

National	Water	

Commission	(abolished	

2014)	(n=1)		

The	NWC	was	responsible	for	driving	national	water	reform	under	the	National	Water	Initiative.	This	included	evaluating	the	

progress	of	the	National	Water	Initiative	and	the	Basin	Plan.	The	2014-15	budget	confirmed	the	Australian	Government's	

decision	to	close	the	National	Water	Commission.	The	statutory	activities	will	be	transferred	to	the	Department	of	

Environment	and/or	Productivity	Commission,	while	other	functions	of	the	NWC	such	as	advocacy	and	knowledge	provision	

and	management	will	be	lost.	

Research	background	

(n=8)	

8	interview	participants	held	PhDs,	or	were	working	towards	PhDs	alongside	their	professional	roles.	Their	study	areas	were	

in	aquatic	ecology,	terrestrial	ecology	and	natural	resource	management.	Many	participants	discussed	the	importance	of	

research	for	informing	decision-making	in	water	governance	processes.		

Gender	 Eight	participants	were	female;	eleven	were	male	
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3.8.2.	Interview	design	and	conduct		

An	interview	protocol	was	designed	to	explore	a	range	of	themes	important	for	

understanding	water	governance	from	catchment	to	Commonwealth	level	(Box	1).	The	

general	set	of	questions	was	tailored	to	suit	participants	operating	at	local,	state	or	

Commonwealth	levels.	The	specific	interview	questions	were	informed	by	theory	on	

adaptive	water	governance,	but	were	free	of	jargon	where	possible.	Questions	

explored	key	events,	issues,	changes	and	management	responses.	Subsequent	lines	of	

questioning	explored	problem	framings;	evidence	of	learning;	interpretation	of	

different	concepts;	and	participant’s	perception	of	power	and	their	ability	to	control	or	

change	outcomes.	As	the	interviews	were	semi-structured,	not	all	questions	were	

asked	in	every	interview.	Participants	were	encouraged	to	share	knowledge	on	their	

own	terms,	with	the	interviewer	gently	steering	the	conversation	back	to	the	interview	

guide	where	necessary.		

Interviews	were	recorded	using	a	digital	voice	recorder	and	later	transcribed	verbatim	

by	the	author	into	word	documents.	Interviews	ranged	from	40	minutes	to	an	hour	

and	half	in	duration	and	the	locations	included	the	homes	of	landholders,	coffee	shops	

and	government	offices.	As	encouraged	by	Sarantakos	(2005),	field	notes	were	taken	

to	record	the	details	of	each	interview	that	may	have	influenced	the	data	generated	

such	as	the	context,	location	and	the	researcher’s	frame	of	mind.	In	addition,	time	was	

taken	after	each	interview	to	reflect	on	the	key	points	of	discussion.		
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Box	1:	Interview	questions	

Involvement	in	the	Lachlan	catchment/	water	management	over	time	
How	long	have	you	been	working/living	in	the	Lachlan?	What	is	your	role	within	the	catchment?		

- What	organisations/committees	are	you	part	of?	
- How	long	have	you	been	with	[X	institution/s]?
- What	is	[X	institution/s]	role	in	water	management?
- What	was	it	like	when	you	started	with	[X	institution/s],	how	have	things	changed	over	time?
- What	are	the	current	and	emerging	issues	in	the	Lachlan	(broadly)?

Past	challenges	in	management		
- What	factors	enabled	the	catchment	to	recover	from	the	drought?
- What	did	people	learn	from	the	drought	(communities	and	institutions)	-	how	have	they	adapted?
- What	steps	has	[Institution	X]	taken	to	prepare	for	future	extreme	events?

Successes	in	management		
What	would	you	consider	to	be	some	of	the	best	achievements/	successes	in	the	Lachlan?		

- Which	governance	mechanisms	or	other	factors	helped/hindered	water	users	to	adapt	to	reduced	water
allocations?	

- Would	you	consider	the	water	reforms	(such	as	the	Water	Sharing	Plan)	a	success?

Environmental	flows	
- What	activities	are	happening	around	environmental	flows?
- What’s	working	well	or	not	so	well?
- Why	do	these	hurdles	exist?	How	could	they	be	overcome?
- How	could	management	of	environmental	water	be	improved?
- How	do	you	see	the	future	of	environmental	water?

Social/political	changes	
- What	has	changed	so	far	in	the	transition	from	CMAs	to	LLS?
- How	has	this	affected	you	and	your	institution?
- Has	the	change	from	CMAs	to	LLS	constrained	or	enhanced	local	management	action	–	in	what	ways?

Power	
- How	much	power	do	you/your	organisation	have	to	change	how	water	is	managed?
- Which	institutions	hold	the	most	power?
- How	do	different	scales	(spatial,	boundaries),	responsibilities	and	levels	impact	on	water	management	activities?
- How	is	uncertainty	communicated?

	Adaptive	management		
- What	factors	have	enabled	adaptive	management	of	water	from	your	perspective?
- What	are	the	major	challenges	for	implementing	adaptive	management?
- How	do	water	sharing	rules	(and	other	legal	mechanisms)	that	provide	security	for	users	affect	adaptive

management?	
- Has	adaptive	management	caused	any	of	the	rules	to	be	changed?
- How	does	local	knowledge	contribute	to	adaptive	management?
- Who	is/should	be	involved	in	the	adaptive	management	process?
- Has	adaptive	management	informed	changes	in	policy	from	your	perspective?
- Are	there	tensions	between	local	and	Commonwealth	perspectives	when	implementing	adaptive	management?

Future	
- What	do	you	think	the	future	of	water	management	will	look	like	in	the	next	decade	or	so?
- How	do	you	think	my	research	could	contribute	to	management	in	the	catchment?
- Can	you	recommend	any	other	people	I	should	talk	to?

The	interviews	were	semi-structured,	allowing	some	freedom	for	the	conversation	to	

diverge.	Kvale	(1996)	adopts	one	of	many	Latin	root	meanings	of	conversation	as	

“wandering	together	with”	(pg.	4),	and	suggests	that	the	researcher	should	allow	the	

participant	to	lead	the	way	in	the	interview.	Care	was	taken	to	avoid	leading	questions	

in	favour	of	open-ended	questions,	allowing	the	participants	to	express	themselves,	

while	gently	redirecting	conversation	back	to	the	research	topic.			
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Myers	&	Newman	(2007)	suggest	that	disclosure	during	interviews	can	be	maximised	

by	situating	the	researcher	during	thorough	introductions;	moving	from	general	to	

specific	topics;	minimising	social	dissonance;	mirroring	the	participant’s	language;	

demonstrating	flexibility	and	responsiveness	to	changes	in	attitude	or	emotions;	and	

ensuring	the	confidentiality	of	disclosure.	Explaining	the	ethics	procedure	and	how	

their	identity	would	be	protected	was	an	important	factor	for	gaining	trust	and	

encouraging	participants	to	speak	freely.		

	

During	the	interview,	the	intention	was	to	create	an	empathetic,	understanding	and	

respectful	atmosphere	for	the	participant	to	reveal	their	identity,	while	remaining	

politically	impartial	to	the	topics	being	discussed.	Following	the	dramaturgical	model	

(introduced	by	Erving	Goffman	in	1959)	of	social	interactions	as	theatrical	performance,	

it	was	important	to	consider	how	the	‘script’	(questions),	the	‘stage’	of	the	interview	

and	the	‘role’	assigned	to	the	participant	(e.g.	irrigator,	public	servant)	influenced	the	

data	generated	for	this	research.		

	

Interview	data	were	verified	in	a	few	different	ways.	6	monthly	progress	reports	were	

sent	to	the	funding	agency	and	discussed	with	key	informants	who	were	active	in	the	

catchment.	Some	of	these	reports,	including	early	findings	from	the	interviews,	were	

disseminated	to	the	Lachlan	Riverine	Working	Group	(nine	interview	participants	were	

affiliated	with	this	group)	for	discussion	during	their	meetings.	The	researcher	was	not	

present	during	these	discussions,	as	the	group	had	previously	expressed	they	were	not	

comfortable	with	outsiders	observing	their	meetings.	However,	the	key	informant	

reported	back	that	the	group	generally	accepted	the	findings	without	major	comment.		

	

During	interviews,	participants	were	asked	if	they	would	like	to	verify	how	their	words	

were	being	used	in	the	research	outputs	(Kvale	1996).	Four	participants	indicated	they	

would,	while	the	others	indicated	they	did	not	have	time	to	participate	in	verification	

and	were	satisfied	to	be	quoted	directly	based	on	the	recording.	The	four	people	who	

participated	in	transcript	verification	were	sent	portions	of	text	including	direct	quotes	

and	explanations	of	what	they	had	said	via	email.	They	responded	with	clarifications	or	
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further	explanations,	which	resulted	in	minor	changes	to	how	the	information	was	

presented.		

The	idea	of	holding	a	workshop	to	verify	research	findings	with	interview	participants	

in	groups	was	ruled	out	because	of	stakeholder	fatigue	expressed	by	some	participants,	

due	to	a	number	of	other	participatory	processes	occurring	at	the	time	of	this	research.	

Another	issue	with	follow-up	meetings	was	the	large	travel	distances	involved	

between	the	lower	and	upper	catchments.		

3.8.3.	Interview	analysis		

Interviews	were	analysed	interpretively,	given	the	rich	set	of	data	generated	through	

semi-structured	interviews.	The	analysis	phase	involved	critical	interpretation	of	the	

interview	findings,	considering	how	the	researcher’s	questioning	may	have	influenced	

the	participants’	construction	and	communication	of	meaning.	In	other	words,	the	

understandings	constructed	during	an	interview	may	not	be	the	same	as	a	pre-existing	

understanding	that	is	simply	‘extracted’	by	the	researcher.		

Preliminary	analysis	and	interpretation	of	findings	occurred	during	the	interview	phase,	

where	the	revelation	of	new	findings	influenced	lines	of	questioning	in	subsequent	

interviews.	Interview	analysis	involved	two	rounds	of	categorising	(via	coding)	using	

NVivo	software:	inductive	(to	capture	unexpected	themes)	and	deductive	(to	

investigate	fit	between	empirical	data	and	theory).	The	initial	round	of	coding	loosely	

followed	a	grounded	approach	in	that	transcripts	were	coded	and	categorised	into	

themes	(nodes)	(Wallis	&	Ison,	2011).	The	method	did	not	strictly	follow	Grounded	

Theory	methodology	(Strauss	&	Corbin,	1994),	as	lines	of	questioning	and	the	

perception	of	the	researcher	during	interviews	were	heavily	influenced	by	

preconceived	theories.	The	first	round	of	coding	aimed	to	search	for	emergent	themes	

and	patterns	across	the	body	of	interviews.	

The	second	round	of	coding	sorted	the	empirical	thematic	data	deductively,	using	the	

theoretical	framework	of	adaptive	governance	developed	from	the	literature	review.	

Nodes	were	created	for	each	adaptive	governance	principle,	and	interview	data	were	
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coded	into	relevant	nodes.	This	round	of	coding	aimed	to	examine	the	relationship	

between	adaptive	governance	theory	and	the	empirical	findings.	Important	changes	to	

the	adaptive	governance	framework	based	on	empirical	observations	were	the	

inclusion	of	political	factors	in	the	adaptive	governance	principles	and	emphasising	the	

need	to	balance	flexible	management	with	predicable	legal	structures.	The	next	

section	describes	the	content	analysis	of	water	policy	documents	that	built	on	the	

interview	findings.	

3.9.	Content	analysis	of	government	agency	water	documents	

Semi-quantitative	methods	were	appropriate	for	the	document	analysis,	given	the	

need	to	search	for	dominant	themes	and	compress	information	from	a	set	of	190	

documents.	The	documents	formed	a	complete	set	of	‘key	water	policies’	as	listed	on	

three	government	agency	websites.	Institutional	documents	represent	shared	

understandings	of	what	the	policy	challenges	are	and	agreed	strategies	to	solve	those	

challenges.	Content	analysis	is	a	research	technique	aiming	to	semi-objectively	and	

systematically	quantify	and	describe	the	content	of	institutional	statements	(Weber,	

1990).	Keyword	searches	and	coding	of	content	have	also	been	used	to	illuminate	the	

intentions	of	government,	as	expressed	by	the	relative	importance	of	different	

concepts	in	public	documents	(Lukasiewicz,	Bowmer,	Syme,	&	Davidson,	2013).	

Weber	(1990)	notes	it	is	generally	true	that	the	most	frequently	appearing	words	

reflect	the	greatest	concerns	in	institutional	statements.	The	content	analysis	of	water	

policy	documents	thus	aimed	to	quantify	the	relative	frequency	of	key	concepts	across	

a	set	of	190	documents	spanning	different	levels	of	water	governance	including	

Commonwealth,	State	and	catchment.	The	set	of	documents	provides	a	representation	

of	the	nested	water	policy	setting	surrounding	the	Lachlan	case	study.	A	series	of	text	

searches,	using	the	qualitative	software	package	NVivo,	revealed	the	number	of	

documents	where	keywords	were	present.	Appendix	1	outlines	the	range	of	topics	

covered	in	the	documents;	Appendix	2	provides	a	full	list	of	search	terms	used	and	

their	frequencies;	and	Appendix	3	provides	a	full	list	of	the	documents	included	in	the	

content	analysis.		
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Although	the	most	prevalent	concepts	in	policy	documents	generally	reflect	greater	

political	support/concern	within	government,	the	researcher	must	exercise	caution	

when	making	inferences	(Weber,	1990).	A	single	word	may	be	used	in	a	variety	of	

contexts,	or	may	have	more	than	one	meaning.	The	word	frequency	therefore	

provided	a	starting	point,	while	Keyword	in	Context	(KWIC)	searches	provided	a	more	

detailed	exploration	of	divergent	meanings	and	how	concepts	were	expressed.	KWIC	

searches	involve	reading	the	sentence	or	paragraph	surrounding	the	word	to	establish	

the	context	(Stemler,	2001).		

3.9.1.	Sourcing	documents	

Institutional	documents	were	sourced	from	the	three	agencies	at	Commonwealth,	

State	and	catchment	levels	that	have	key	roles	in	water	governance	and	management	

(Table	6).	The	Commonwealth	Department	of	Environment	and	NSW	Department	of	

Primary	Industries	(DPI	Water;	previously	NSW	Office	of	Water)	public	websites	list	

‘key	policies’	that	drive	their	strategic	direction	and	actions	in	water	management.	

These	documents	were	systematically	downloaded	to	provide	a	complete	set	for	

analysis	in	NVivo.	Wherever	possible,	the	most	recent	version	of	a	given	document	was	

included	in	the	analysis.	All	documents	were	downloaded	on	the	21st	and	22nd	of	April	

2015.		

Documents	focused	on	the	Lachlan	and	surrounding	region	were	sourced	from	the	

Lachlan	Catchment	Management	Authority’s	Catchment	Action	Plan	(CAP)	upgrade	

process.	This	upgrade	included	identifying	key	policies	that	were	relevant	for	

management	of	the	Lachlan	catchment,	before	the	transition	to	Local	Land	Services	

(LLS).	The	statutory	parts	of	the	Lachlan	CAP	have	now	migrated	to	transitional	CAPs	in	

various	LLS	organisations.	As	a	result,	the	Central	West,	Central	Tablelands,	South	East	

and	Western	Transitional	CAPs	were	included	in	the	analysis	as	replacements	for	the	

Lachlan	CAP.			
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Table	6:	Sources	of	water	documents	for	content	analysis	

Agency	 Role	in	water	governance	 Source	
Australian	Department	
of	Sustainability,	
Environment,	Water,	
Populations	and	
Communities	(now	
Department	of	the	
Environment	and	
Energy)	

-	Administers	the	Water	Act	(2007)	
-	Manages	‘Water	for	the	future’		
-	Coordinates	national	policy	settings	

http://www.environmen
t.gov.au/topics/water/a
ustralian-government-
water-leadership/water-
legislation	

New	South	Wales	Office	
of	Water	(now	DPI	
Water)			
	

-	Responsible	for	ensuring	water	is	shared	
between	the	environment	and	other	
stakeholders		
-	Water	licensing,	extraction	and	allocation	
-	Regulates	entitlements	and	water	supply	
-	Water	legislation	and	state-wide	water	
planning	

http://www.water.nsw.g
ov.au/water-
management/law-and-
policy/key-policies	
	

Lachlan	Catchment	
Management	Authority	
(now	multiple	LLSs)	

-	Regional	bodies	are	responsible	for	
managing	investments	of	government	funding	
in	a	range	of	land	management	actions	that	
compliment	water	management	(e.g.	water	
quality,	riparian	vegetation)		

Lachlan	CAP	upgrade	
background	notes	
(includes	a	list	of	policies	
identified	as	being	
important	for	catchment	
management)	

Additional	websites		 The	National	Water	Commission	(now	abolished)	and	Murray-Darling	
Basin	Authority	websites	were	checked,	but	due	to	the	sheer	volume	of	
publications	on	these	two	websites,	documents	were	only	included	if	
identified	by	SewPac,	NoW	or	the	Lachlan	CMA	as	being	particularly	
influential	for	their	purposes.	

3.9.2.	Content	analysis	design	

The	content	analysis	aimed	to	examine	water	policy	through	a	semi-objective,	

systematic	process.	The	information	revealed	by	the	content	analysis	is	contextualised	

and	triangulated	with	stakeholder	perceptions	of	the	policy	situation	(provided	during	

interviews)	and	academic	research	on	water	reforms.	In	order	to	reduce	researcher	

bias,	simple	word	counts	of	search	terms	were	used	to	describe	the	content	of	

documents	(Payne	&	Payne,	2004).	The	word	frequencies	are	expressed	as	a	

percentage	of	the	total	sample	of	documents	where	the	word	or	phrase	is	present.	

This	presence/absence	measure	was	chosen	to	avoid	over-estimating	the	importance	

of	a	concept	that	may	be	discussed	at	length	in	a	single	document.	Thus,	the	findings	

presented	here	give	an	indication	of	how	prevalent	the	keywords	are	across	the	set	of	



76	

water	policy	documents	and	do	not	by	themselves	imply	the	relative	importance	of	the	

concepts.	

The	overall	objective	of	this	analysis	was	to	explore	how	the	water	policy	setting	is	

constraining	or	promoting	adaptive	water	governance.	The	research	sub-questions	

probe	the	frequency	with	which	different	water	problems	are	discussed	in	policy	

documents	and	which	solutions	are	most	heavily	promoted.	Ultimately,	the	content	

analysis	does	not	stand	alone,	but	serves	to	enrich	the	understanding	of	water	policy	

already	constructed	from	interview	data	and	academic	literature.		

3.10.	Summary	

Given	the	complex	and	cross-cutting	problem	of	managing	water	adaptively	in	a	rural	

catchment	with	competing	water	needs,	the	research	approach	had	elements	of	

transciplinarity	and	employed	multiple	methods	of	enquiry	grounded	in	a	single	in-

depth	case	study.	The	methods	and	analysis	were	constantly	revised	and	refined	as	

understanding	of	the	problem	evolved.	The	research	design	reflects	the	challenges	in	

water	governance	research	of	ambiguity,	uncertainty,	multiple	perspectives,	context-

dependency	and	a	need	to	integrate	theory,	policy	and	practice	(Patterson	et	al.,	2013).	

The	research	findings	are	a	synthesis	of	multiple	sources	of	knowledge	relevant	to	the	

research	problem:	academic	and	grey	literature,	interview	transcripts	and	policy	

documents.	The	next	Chapter	explains	the	socio-political	context	of	managing	water	in	

the	Basin,	providing	a	backdrop	for	the	Lachlan	case.	
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Chapter	4:	The	evolution	of	water	institutions	in	the	Murray-

Darling	Basin	

This	Chapter	provides	a	response	to	the	first	research	question:	How	have	socio-

political	and	institutional	contexts	influenced	water	management	in	Australia	since	

European	colonization?	This	Chapter	includes	important	contextual	information	to	

assist	in	the	interpretation	of	research	findings.		

4.1.	Introduction	to	the	Murray-Darling	Basin		

The	Basin	(Figure	4)	contains	Australia’s	three	longest	rivers:	the	Darling	(2,740	km),	

the	Murray	(2,530	km)	and	the	Murrumbidgee	(1,690	km)	and	covers	14%	of	

Australia's	land	area,	spanning	four	states	(Queensland,	New	South	Wales,	Victoria	and	

South	Australia)	and	the	Australian	Capital	Territory	(MDBA,	2010a).	Over	80%	of	land	

use	in	the	Basin	is	devoted	to	producing	wool,	cotton,	wheat,	sheep,	cattle,	dairy,	rice,	

oilseeds,	wine,	fruit	and	vegetables,	for	domestic	and	overseas	markets,	with	

agriculture	accounting	for	over	90%	of	water	consumed	in	the	Basin	(ABS,	ABARE,	&	

BRS,	2009).	The	Basin	supports	49%	of	Australia’s	gross	irrigated	agricultural	

production,	valued	at	$6.7	billion	per	year	(ABS,	2014).		

Approximately	two	million	people	live	in	the	Basin,	and	are	mainly	employed	in	retail,	

health	and	agriculture	(MDBA,	2010b)	The	Basin	also	supports	around	30	000	

wetlands;	red	gum	forests;	and	a	spectacular	array	of	birds,	fish	and	frogs	that	have	

adapted	to	the	boom-bust	ecology	of	Australia’s	inland	rivers	(CSIRO,	2008b).		

Socio-economic	trends	in	the	Basin	are	similar	to	those	in	other	parts	of	rural	Australia,	

with	globalisation	and	gradual	removal	of	agricultural	subsidies	affecting	farm	

profitability	(Ross,	Driml,	&	Zarezadeh,	2012).	The	trend	is	towards	fewer	and	larger	

farms;	each	supporting	a	smaller	population	of	workers	due	to	the	adoption	of	

agricultural	technology	and	efficiencies;	and	smaller	farms	increasingly	relying	on	

family	labour.	General	demographic	trends	in	the	Basin	include	aging	of	the	farm	

population;	rural-urban	migration	in	younger	age	groups;	and	small	rural	towns	

shrinking	and	losing	services	in	favour	of	larger	regional	centres	(ABS	et	al.,	2009).		
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The	Basin	as	a	system	has	adapted	to	severe	reductions	in	water	availability	(over	70%	

lower	than	long-term	averages)	during	the	Millennium	Drought	(1996-2010).	The	

adjustment	to	severe	water	shortages	by	some	irrigators,	revealed	the	adaptability	of	

the	agricultural	industry	as	a	whole,	with	some	individuals	making	use	of	the	recently	

introduced	water	markets	to	move	scarce	water	to	the	highest	value	use,	and	

diversifying	their	farming	enterprises	(Skinner	&	Langford,	2013).	However,	the	

drought	was	devastating	for	many	farmers	who	did	not	have	the	capacity	to	adapt	and	

were	pushed	out	of	the	market.	

Colloff	et	al.	(2015)	show	that	environmental	degradation	was	already	occurring	in	the	

Basin	before	the	construction	of	dams	for	agriculture.	Changes	to	the	landscape	and	

the	regulation	of	rivers	for	agriculture	have	led	to	further	cumulative	environmental	

degradation	including	floodplain	forest	death,	salinization,	thermal	pollution,	

acidification,	invasion	of	exotic	species,	barriers	to	species	migration	and	loss	of	

biodiversity	(Kingsford,	2000;	Pittock	&	Finlayson,	2011).	Confronted	by	increased	risk	

of	extreme	droughts	and	floods	under	climate	change	and	intensified	competition	

between	water-users,	policy-makers	are	struggling	to	develop	effective	institutions	to	

manage	uncertainties	and	share	water	fairly	in	the	Basin	(Connell	&	Grafton,	2011;	

Garrick	et	al.,	2013).	The	following	sections	outline	the	historical	evolution	of	water	

institutions	in	Australia,	providing	insights	into	how	the	Basin’s	current	water	problems	

arose,	and	what	is	being	done	to	address	them.		

4.2.	An	abridged	history	of	water	governance	in	Australia	

The	history	of	humans	and	nation	building	in	Australia	is	intimately	connected	to	rivers.	

An	appreciation	of	historical	developments	is	fundamental	for	understanding	the	

current	political	situation,	water	management	practices	and	stakeholder	attitudes.	The	

story	begins	before	European	arrival	and	continues	to	the	present	day.	Musgrave	

(2008)	describes	three	phases	in	Australian	water	policy	development	after	European	

occupation:	early	establishment	(1788-early	1900s),	the	development	phase	(1900s-

1980s)	and	the	reform	phase	(1980s-present).	
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4.2.1.	Indigenous	nations	living	with	rivers	(pre-1788)		

The	first	and	most	enduring	water	management	regimes	in	Australia,	dating	back	at	

least	50	000	years,	were	hundreds	of	Indigenous	nations	maintaining	flexible	

livelihoods	suited	to	the	variable	climate	(Hussey	&	Dovers,	2006).	Traditional	Owners	

tell	Dreaming	stories	describing	inland	rivers	as	energetic	places	of	spiritual	activity	by	

their	ancestors,	conceptualising	water	as	a	“key	connecting	life	force”,	rather	than	an	

abstract	resource	(Weir,	2009,	pg.	31).	The	connection	of	Indigenous	people	to	rivers	

and	other	freshwater	sources	was	disrupted	by	the	gradual	process	of	European	

occupation	of	Australia	beginning	in	1788.		

Despite	this	disruption,	traditional	water	knowledge	and	practices	have	survived	and	

have	been	revitalised.	In	particular,	native	titles	in	the	form	of	property	rights	over	

land	and	water	are	being	recognised,	making	Indigenous	values	a	resurgent	and	

increasingly	important	part	of	current	water	debates	(Hussey	&	Dovers,	2006).	

Unfortunately,	the	political	arguments	of	Traditional	Owners	“about	their	unique	

position	within	this	country	are	crowded	out	by	the	many	other	interests	of	people	

who	seek	secure	access	to	increasingly	scarce,	increasingly	degraded	and	increasingly	

economically	valuable	water”	(Weir,	2009,	pg.	26).	

4.2.2.	Early	establishment	(1788-early	1900s):	rivers	support	domestic	use,	

navigation	and	small-scale	agriculture		

The	occupation	of	Australia	by	Europeans	from	1788	saw	the	imposition	of	water	laws	

and	management	based	on	the	British	system	of	riparian	rights	(Connell	&	Grafton,	

2011).	In	this	early	establishment	phase,	rivers	provided	navigation	and	sustenance	for	

colonial	explorers	and	settlers	entering	arid	Australia	(Weir,	2009).	Water	was	used	

primarily	for	domestic	purposes	and	there	was	much	struggle	and	experimental	

agriculture.	The	British	system	of	riparian	rights	was	soon	found	to	be	unsuitable,	

given	the	highly	variable	Australian	climate	(Hussey	&	Dovers,	2006).	The	riparian	

doctrine	did	not	give	landholders	ownership	of	water,	but	gave	them	conditional	rights	

to	access	and	use	water	connected	to	their	land,	as	long	as	they	did	not	interfere	with	

other	landholders’	use	(Musgrave,	2008).	The	groundwater	rule	at	this	time	imposed	

no	limits.	Following	the	Common	Law	of	England,	the	owner	of	the	land	above	had	the	
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right	to	use	all	the	available	groundwater	(McKay,	2008).	European	agricultural	

methods	and	English	water	law	were	based	on	climate	and	river	systems	where	water	

was	abundant.	These	institutional	systems,	that	failed	to	restrict	access	to	water,	were	

at	odds	with	the	vastly	different	climate	and	variable	flows	of	the	Basin’s	inland	rivers,	

where	water	is	often	scarce.		

Led	by	Alfred	Deakin	(Victorian	politician	and	later	Prime	Minister),	Australia	

established	a	system	of	state	control	of	water	as	part	of	becoming	a	Federation	of	

States,	also	known	as	the	Commonwealth	of	Australia.	This	system,	which	endured	for	

the	next	century,	conceptualised	water	as	a	public	good,	managed	through	public	

policy	rather	than	the	private	sector	(Hussey	&	Dovers,	2006).	McKay	(2008)	describes	

how	Common	Law	rules	were	slowly	replaced	by	licensing	and	allocation	systems	for	

both	surface	and	groundwater,	but	the	social	norm	was	essentially	open	access.	Water	

was	allocated	at	will,	with	States	failing	to	limit	the	number	of	bores	or	the	amount	of	

water	used.	Water	was	vested	in	the	various	states	and	each	jurisdiction	created	

different	institutional	arrangements	to	govern	water	use.	Importantly,	while	water	

licenses	granted	an	entitlement	to	use	water,	they	did	not	confer	property	rights	in	a	

legal	sense.	Nevertheless,	farmers	generally	understood	the	license	as	an	absolute	

right,	leading	to	a	sense	of	loss	and	anger	when	water	allocations	were	reduced	during	

the	reform	phase.		

Federation	negotiations	were	nearly	derailed	by	differing	positions	among	the	States	

about	how	to	control	and	allocate	surface	water.	Tensions	were	heightened	by	the	

Federation	Drought	(1895-1902),	which	is	still	considered	Australia’s	worst	natural	

disaster	(Kendall,	2013).	NSW	wanted	exclusive	rights	to	the	Murray	and	its	tributaries	

within	its	territory;	Victoria	sought	a	share	of	water	from	the	Murray;	and	South	

Australia	wanted	to	maintain	connectivity	for	navigation	and	paddle-steamer	trade	

along	the	Murray	(Skinner	&	Langford,	2013;	Weir,	2009).	After	Federation,	water	

management	was	declared	a	State	matter,	with	Section	100	of	the	Australian	

Constitution	stating,	“The	Commonwealth	shall	not,	by	any	law	or	regulation	of	trade	

or	commerce,	abridge	the	right	of	a	State	or	of	the	residents	therein	to	the	reasonable	

use	of	the	waters	of	rivers	for	conservation	or	irrigation”.	The	definition	of	‘reasonable’	
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water	use	was	hotly	debated	in	subsequent	years.	State	control	of	water	was	

consolidated	under	Section	100,	but	in	recent	decades	the	Commonwealth	has	shown	

a	willingness	to	use	its	constitutional	powers	over	defence,	foreign	affairs	and	trade	to	

intervene	in	natural	resource	management	(Musgrave,	2008).	The	Commonwealth	also	

has	significant	financial	leverage	as	a	result	of	their	taxing	powers.	Section	96	of	the	

Constitution	gives	the	Commonwealth	power	to	grant	financial	assistance	to	the	States	

and	impose	conditions	to	promote	their	own	agenda	(McKay,	2008).		

4.2.3.	The	development	phase	(1900s-1980s):	State	control	of	rivers	to	maximise	

irrigated	agriculture		

The	development	phase	following	Federation	involved	nation	building	and	agricultural	

settlement	through	large	publicly	funded	irrigation	infrastructure	and	settlement	

schemes.	Attempts	to	engineer	settlement	of	the	vast	interior	of	Australia	included	

assigning	soldiers	returning	from	the	World	Wars	to	small,	and	often	unsustainable	

irrigated	lots,	which	occurred	in	all	states	(Crase,	2008).	During	this	phase,	the	

government	freely	gave	out	licenses	and	actively	encouraged	water	use;	rivers	were	

conceptualised	as	an	unlimited	source	of	‘liquid	gold’	to	feed	agricultural	production	

(Weir,	2009).	This	phase	peaked	with	an	extensive	dam-building	exercise	from	the	

1950s-1970s	driven	by	a	strong	development	ethos	emphasising	both	“material	wealth	

and	the	taming	of	wayward	turbulent	nature”	(Connell,	2007,	pg.	99).	The	

Commonwealth	assisted	these	developments	as	a	passive	financial	partner.	By	the	end	

of	the	development	phase,	the	bulk	of	Australian	water	use	was	for	irrigated	

agriculture.	

The	development	phase	was	characterised	by	volumetric	water	entitlements,	no	

recovery	of	the	costs	of	supply	and	little	attention	to	efficiency.	Water	management	

involved	expanding	supply	through	engineering	solutions	with	limited	regard	for	

demand	management,	stakeholder	engagement	and	environmental	concerns	(Hussey	

&	Dovers,	2006),	although	these	concerns	began	to	gain	traction	towards	the	end	of	

the	1980s.	While	infrastructure	was	planned	to	buffer	seasonal	and	inter-annual	

variability,	interstate	water	sharing	rules	were	underpinned	by	an	assumption	of	

stationarity,	evidenced	by	fixed	volumetric	allocations	for	downstream	states	in	water	
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agreements	(Garrick	et	al.,	2013).	The	Murray	Waters	agreement	was	signed	in	1914	

(ratified	in	1915),	establishing	the	River	Murray	Commission.	South	Australia	was	

guaranteed	a	fixed	amount	of	river	flow,	and	NSW	and	Victoria	were	to	equally	share	

the	flow	of	the	Murray	at	Albury.	This	basic	formula	has	been	included	in	all	

subsequent	interstate	agreements	(Connell,	2007).	The	River	Murray	Commission	was	

later	expanded	to	include	Queensland	and	the	Australian	Capital	Territory	(ACT)	with	

the	creation	of	the	Murray-Darling	Basin	Commission	in	1988	(Gale,	Edwards,	Wilson,	

&	Greig,	2014).	Inter-state	allocation	rules	have	proven	problematic	during	long-term	

droughts,	which	revealed	an	uneven	distribution	of	risk	within	and	between	

jurisdictions,	exacerbated	by	increasing	competition	among	water	users	(Garrick	et	al.,	

2013).		

During	extreme	drought,	special	accounting	rules	are	applied,	where	the	three	

southern	states	are	each	limited	to	an	equal	share	of	two	upriver	storages	(Connell,	

2007).	The	desire	of	irrigators	to	lock	in	supplies	when	water	is	scarce	(and	their	

lobbying	power	to	achieve	this)	has	led	to	complex	administrative	arrangements	

around	water.	These	political	pressures	have	resulted	in	the	environment	wearing	an	

unfair	share	of	risk	during	past	droughts,	with	forced	reductions	in	water	use	usually	

coming	out	of	the	portion	of	flow	left	for	the	environment	(Connell,	2007).	By	the	

1980s,	signs	of	environmental	stress	including	widespread	salinity,	coupled	with	

economic	policy	developments,	created	the	political	impetus	for	a	major	overhaul	of	

water	governance	arrangements	in	Australia.		

4.2.4.	The	reform	phase	(1980s-present):	economic	rationalism;	efficient	and	

sustainable	use	of	rivers;	increasing	role	of	the	Commonwealth		

The	reform	phase	(1980s-present)	is	characterised	by	increasing	environmental	

awareness,	as	well	as	input	from	economists	who	began	to	question	the	costs	and	

benefits	of	large	public	irrigation	works	(Hussey	&	Dovers,	2006).	There	was	growing	

recognition	that	river	systems	in	the	Basin	were	over-allocated	and	‘the	environment’	

was	gaining	acceptance	as	a	legitimate	stakeholder	with	water	needs.	The	

international	trend	towards	Integrated	Water	Resources	Management	manifested	in	

Australia	as	integrated	or	Total	Catchment	Management,	around	the	time	salinity	was	
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emerging	as	a	headline	issue	in	the	1980s	(Hussey	&	Dovers,	2006).	The	catchment	

scale	focus	resulted	in	major	resource	management	programs	being	delivered	largely	

through	regional	processes	and	organisations.	In	addition,	community-based	initiatives	

such	as	the	Australian	Landcare	movement	became	widespread	in	water	and	land	

management	(Curtis	&	Lockwood,	2000).	Major	developments	in	water	policy	during	

the	reform	phase	were	the	adoption	of	ecologically	sustainable	development	(ESD)	in	

1992;	the	National	Competition	policy	(microeconomic	reforms	in	the	early	‘90s)	and	

the	Council	of	Australian	Governments	(COAG)	water	reforms	in	1994;	the	National	

Water	Initiative	(NWI)	in	2004;	the	Water	Act	in	2007;	and	the	Murray-Darling	Basin	

Plan	in	2012.	These	developments	are	discussed	in	the	following	sections.		

4.2.4.1.	Ecologically	Sustainable	Development	(1992),	National	Competition	Policy	and	COAG	
water	reforms	(1994)	
The	water	reform	phase	involved	the	adoption	of	sustainability	and	the	precautionary	

principle	in	Australian	policy	domains	under	the	National	Strategy	for	Ecologically	

Sustainable	Development	(NSESD,	1992).	The	premise	of	ESD	is	that	economic	

development	must	be	balanced	with	protecting	biological	diversity,	promoting	equity	

within	and	between	generations	and	ensuring	key	ecological	processes	are	maintained.	

The	concept	became	widely	adopted	in	Australian	environmental	policy	following	a	

report	by	the	World	Commission	on	Environment	and	Development	(Brundtland	et	al.,	

1987).		

Australian	Government	agencies	such	as	the	MDBA	state	on	their	websites	that	the	

principles	of	ESD	form	the	core	of	their	activities.	However,	Pittock,	Hussey	and	Dovers	

(2015)	argue	that	the	NSESD	is	now	moribund	and	its	ambition	to	guide	decision-

making	has	not	been	realised	in	practice.	Barriers	to	the	implementation	of	the	NSESD	

include	limited	measures	to	hold	governments	to	account	for	environmental	

performance,	a	lack	of	champions	within	government,	perverse	financial	incentives	for	

unsustainable	development,	limited	revenue	for	sound	environmental	management	

and	limited	public	appeal	rights	(Pittock,	Hussey,	et	al.,	2015).	

While	rising	environmental	awareness	certainly	influenced	water	policy	change,	

economics	was	arguably	a	stronger	driver	behind	the	reforms	(Hussey	&	Dovers,	2006).	
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The	Commonwealth	government’s	microeconomic	reforms	under	the	National	

Competition	Policy,	supported	by	significant	funding,	intergovernmental	agreements	

and	schedules,	influenced	many	public	policy	domains.	In	the	water	sector,	these	

changes	were	implemented	via	the	COAG	water	reforms	(1994),	which	focused	on	

economic	efficiency	and	competitiveness	in	the	water	industry.	COAG	is	a	high	level	

council	with	membership	comprising	the	Prime	Minister,	Premiers,	Chief	Ministers	and	

the	President	of	the	Local	Government	Association.		

The	COAG	reforms,	which	were	underlined	by	severe	drought	in	the	early	1990s,	

emphasised	productivity;	reduction	of	State	subsidies;	user-pays;	separation	of	

regulation,	natural	resource	management	and	service	provision;	privatization	and	

corporatisation	of	functions;	separation	of	land	and	water	title	to	allow	water	trading;	

use	of	market	and	property	rights	mechanisms;	and	provision	of	flows	for	the	

environment.	The	COAG	reforms	also	stated	that	the	principles	of	ESD	must	be	

included	in	all	new	water	legislation.	The	National	Competition	Policy	included	the	part	

or	full	sale	of	several	public	enterprises,	which	created	a	fund	at	the	disposal	of	the	

Commonwealth	to	encourage	the	states	to	follow	national	water	protocols.	If	the	

states	fail	to	make	adequate	policy	reform,	the	Commonwealth	can	put	pressure	on	

them	by	withholding	transfer	payments.	The	Commonwealth’s	stake	in	water	

management	therefore	changed	significantly	with	the	incorporation	of	water	reforms	

into	the	COAG	competition	framework	(McKay,	2008).		

4.2.4.2.	Cap	on	further	river	development	in	the	Basin	(1995)	and	the	Living	Murray	Initiative	
(2002)	
In	June	1995,	the	Murray-Darling	Basin	Ministerial	Council	(MDBMC)	announced	a	cap	

on	the	diversion	of	water	from	the	Basin’s	river	systems,	in	response	to	declining	river	

health	and	reduced	security	of	supply	for	existing	irrigators,	despite	the	reforms	of	the	

1980s.	In	particular,	a	devastating	algal	bloom	in	the	summer	of	1991-1992,	that	

extended	more	than	1000km	along	the	Darling	River,	attracted	international	attention	

and	contributed	to	a	feeling	of	crisis	in	the	river	system.	The	cap	became	permanent	in	

1997,	limiting	future	diversions	to	1993-94	levels	of	development,	but	it	was	never	

extended	to	include	groundwater	or	to	cover	much	of	the	northern	section	of	the	

Basin	(Connell	&	Grafton,	2011).	
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The	cap	has	been	heralded	as	one	of	the	most	important	decisions	ever	made	in	

Australian	water	history,	in	that	institutional	arrangements	finally	reflected	water	

scarcity	(McKay,	2008).	The	cap	was	an	important	first	step	in	achieving	sustainable	

use	of	surface	water	in	the	Basin,	but	revealed	some	legal	challenges.	The	cap	required	

State	level	implementation	and	yet	the	Commonwealth	had	no	power	to	force	the	

States	to	undertake	compliance	work.	South	Australia	expressed	concern	that	NSW	

had	exceeded	its	cap.	An	independent	audit	group	appointed	by	the	Murray-Darling	

Basin	Commission	found	that	the	cap	had	been	exceeded	in	a	number	of	NSW	rivers,	

notably	the	Border	Rivers,	Gwydir,	Lachlan	and	Barwon-Darling.	NSW	argued	that	poor	

data	were	to	blame	for	any	cap	violations,	but	did	not	commit	to	necessary	actions	to	

improve	data	quality.	These	concerns	over	how	to	effectively	implement	the	cap	

prompted	the	Prime	Minister	at	the	time	(John	Howard)	to	call	for	a	federal	takeover	

of	the	State’s	water	powers	in	2007	(McKay,	2008),	which	is	discussed	later	in	this	

section.	

Five	years	after	the	cap	was	introduced,	its	implementation	was	reviewed;	while	the	

cap	had	slowed	the	rate	of	degradation,	river	health	was	still	declining.	The	Living	

Murray	Program	was	announced	in	2002	as	an	emergency	response	to	protect	and	

improve	the	health	of	the	Murray	River	(Connell	&	Grafton,	2011).	During	the	planning	

phase	of	the	Living	Murray	First	Step,	the	Basin’s	Ministerial	Council	established	a	

scientific	reference	panel	to	give	advice	about	a	range	of	rehabilitation	options.	The	

panel	estimated	that	returning	3350	GL	to	the	river	as	environmental	flows	and	

improving	river	operation	practices	would	have	a	‘high’	probability	of	restoring	river	

health	to	the	desired	level;	anything	less	than	1630	GL	would	be	unlikely	to	return	the	

river	to	a	‘healthy’	status	(Jones	et	al.,	2002).	There	was	considerable	opposition	to	the	

higher	volume	scenarios	from	rural	interests	represented	by	the	National	Party	who	

were	in	power	at	the	federal	level	as	part	of	a	conservative	coalition	government	

(Connell	&	Grafton,	2011).		

The	coalition	government	did	not	accept	the	recommendations	of	the	scientific	panel,	

but	they	did	invest	$500	million	in	June	2004	(a	figure	that	later	rose	to	$650	million)	
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to	improve	water	use	efficiency	and	purchase	water	entitlements	in	order	to	provide	

500	GL	of	water	for	six	icon	sites	along	the	Murray	(Connell	&	Grafton,	2011).			

Environmental	works	and	measures	involved	installing	fishways	on	major	structures	to	

improve	fish	passage	and	engineering	works	to	selectively	flood	areas	using	less	water.	

The	Living	Murray	First	Step	showed	a	much	higher	level	of	coordinated	inter-

jurisdictional	activity	than	had	been	seen	before,	but	still	fell	short	of	meeting	the	

Basin’s	environmental	challenges	(Connell	&	Grafton,	2011).	Grafton	and	Hussey	

(2007)	criticised	the	Living	Murray	as	being	economically	inefficient,	as	the	water	sold	

by	farmers	had	to	be	‘saved	water’	from	(expensive)	water	efficiency	measures	such	as	

converting	channels	to	pipes	to	reduce	evaporation.	In	addition,	they	argued	that	the	

market	price	being	paid	by	water	users	did	not	reflect	the	value	of	keeping	water	in	

the	environment.	Ultimately,	much	more	than	the	500	GL	of	water	would	be	required	

to	achieve	even	a	moderate	probability	of	restoring	river	health	according	to	scientific	

advice.	The	‘next	step’	additional	volumes	were	meant	to	come	from	further	reforms	

under	the	NWI	(Dovers,	Grafton,	&	Connell,	2005).	

4.2.4.3.	National	Water	Initiative	(2004-2014)	
The	COAG	reforms	laid	the	groundwork	for	the	National	Water	Initiative	(NWI)	

(Council	of	Australian	Governments,	2004).	Announced	in	the	midst	of	the	Millennium	

Drought	in	2004,	the	NWI	was	a	shared	commitment	by	governments	to	improve	

certainty	of	water	access	for	rural	and	urban	communities,	as	well	as	the	environment	

(Kendall,	2013).	COAG	also	established	a	Water	Reform	Committee,	consisting	of	

senior	federal	and	state	water	agency	officials,	to	monitor	progress,	promote	reform	

implementation	and	provide	guidance	on	controversial	aspects	of	reform	(Connell	&	

Grafton,	2011).	

The	NWI	remains	the	blueprint	for	achieving	efficient	and	sustainable	water	

management	in	Australia.	It	promotes	a	uniform	approach	to	water	law	and	

management	to	improve	the	compatibility	of	markets,	regulation	and	planning	across	

jurisdictions.	The	NWI	is	underpinned	by	the	principles	of	ESD,	promoting	improved	

productivity	and	efficiency	of	Australia’s	water	use,	while	also	ensuring	the	health	of	

river	and	groundwater	systems,	including	establishing	pathways	to	return	all	systems	
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to	‘environmentally	sustainable	levels	of	extraction’	(McKay,	2008).	The	core	elements	

of	the	NWI	include	clear	specification	of	water	access	entitlements	that	(a)	separate	

land	and	water	titles,	(b)	represent	a	right	to	a	share	in	the	consumptive	pool,	which	

varies	annually	and	(c)	ensure	that	environmental	and	consumptive	water	

entitlements	have	equal	security.	

The	NWI	also	promotes	policy	settings	that	facilitate	water	use	efficiency;	the	

establishment	of	efficient	water	markets;	water	accounting;	improved	water	pricing;	

and	clear	assignment	of	risk	associated	with	changes	in	water	allocation	(McKay,	2008).	

The	National	Water	Commission,	an	independent,	statutory	authority,	drove	

implementation	of	the	NWI	from	2004	–	2014,	with	$2	billion	of	funding	invested	over	

6	years	through	the	Australian	Water	Fund.	When	the	NWI	was	signed,	the	drought	

was	thought	to	be	easing;	however,	in	2006	there	was	an	unexpected	and	severe	

intensification	of	drought	conditions	throughout	the	Basin	(Kendall,	2013).		

4.2.4.4.	The	National	Plan	for	Water	Security	(2007)	and	Water	for	the	Future	(2008)	
Prime	Minister	John	Howard	called	a	Water	Summit	to	consider	an	emergency	

response	to	the	drought	in	November	2006,	which	led	to	the	2007	National	Plan	for	

Water	Security	(NPWS).	The	proposed	plan	extended	the	reform	agenda	by	

announcing	unprecedented	funding	of	$10	billion	over	10	years,	with	$5.8	billion	for	

water-use	efficiency	investments	and	$3.1	billion	for	water-entitlement	buybacks,	

along	with	a	10-point	plan	to	improve	water	efficiency	and	address	over-allocation	of	

water	in	rural	Australia.	A	major	point	of	controversy	in	the	new	plan	was	a	proposed	

full	referral	of	water	management	powers	for	the	Basin	from	the	States	to	the	

Commonwealth	(Kendall,	2013).	

The	NPWS	had	the	support	of	all	states	except	for	Victoria,	which	opposed	the	referral	

of	powers	to	the	Commonwealth	and	blocked	the	agreement,	with	strong	support	

from	the	Victorian	Farmers	Federation.	Following	several	months	of	negotiations,	

Victoria	would	still	not	agree	to	a	deal.	The	Commonwealth	decided	to	legislate	a	more	

modest	reform	agenda	with	a	limited	take	over	based	on	existing	powers,	and	the	

Commonwealth	Water	Act	was	born	in	2007	(Kendall,	2013).	The	$5.8	billion	
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investment	in	on	and	off	farm	water	efficiency	measures	provided	a	means	for	state	

priorities	for	water	reform	to	be	realized,	which	was	crucial	for	ensuring	state	

acceptance	of	the	2007	Water	Act	and	its	2008	amendments.	The	Commonwealth	

Government	generally	receives	around	50%	of	water	‘savings’	from	infrastructure	

subsidies	under	the	NPWS	in	the	form	of	water	entitlements	for	the	environment,	

while	irrigators	keep	the	other	half	(Connell	&	Grafton,	2011).	

The	NPWS	funding	package	was	renamed	‘Water	for	the	Future’,	following	a	change	of	

government	at	the	national	level	in	2008	(Connell	&	Grafton,	2011).	Water	for	the	

Future	continued	many	reforms	listed	under	the	NPWS,	but	emphasised	taking	action	

on	climate	change,	and	placed	more	focus	on	institutional	solutions	and	purchasing	

water	entitlements	for	the	environment,	rather	than	infrastructure	upgrades	

(Australian	Government,	2008).		

4.2.4.5.	Commonwealth	Water	Act	(2007)		
The	Commonwealth	Water	Act	(Comlaw,	2007)	was	passed	to	reenergise	the	reform	

process	that	had	begun	to	stall	since	the	NWI	(Connell	&	Grafton,	2011).	The	Water	

Act	replaced	cooperative	federalism	with	a	top-down	process	spearheaded	by	

Commonwealth	government	agency	the	Murray-Darling	Basin	Authority	(MDBA),	

which	replaced	the	MDB	Commission	(Ross	et	al.,	2012).	Thus,	the	Water	Act	marked	a	

distinct	shift	away	from	the	principles	of	consensus	and	negotiation	that	led	decision-

making	in	previous	decades	(Skinner	&	Langford,	2013).	

The	key	objective	of	the	Water	Act	is	to	centralise	decision-making	power	at	the	

federal	level	in	order	to	manage	the	Basin	in	the	national	interest;	give	effect	to	

international	agreements;	promote	the	use	of	water	in	the	Basin	in	a	way	that	

optimises	economic,	social	and	environmental	outcomes;	and	to	“ensure	the	return	to	

environmentally	sustainable	levels	of	extraction	for	water	resources	that	are	overused”	

(Water	Act,	Section	3(di)).	The	Water	Act	required	the	MDBA	to	prepare	the	Basin	Plan,	

with	the	central	aim	of	using	the	‘best	available	science’	to	define	environmentally	

sustainable	levels	of	extraction	in	the	Basin.	The	Act	also	established	the	

Commonwealth	Environmental	Water	Holder	(CEWH)	to	manage	the	Commonwealth’s	
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water	for	the	protection	and	restoration	of	environmental	‘assets’	in	the	Basin.	The	

Water	Act	outlined	a	key	role	for	the	Australian	Competition	and	Consumer	

Commission	(ACCC)	in	developing	and	enforcing	water	charge	and	water	market	rules	

in	line	with	the	NWI.	In	addition,	the	Bureau	of	Meteorology	was	tasked	with	water	

information	functions	in	addition	to	their	existing	role.		

Water	resource	plans	(WRPs,	prepared	by	States	under	the	Basin	Plan)	are	to	include	

secure	water	access	entitlements;	statutory-based	planning;	plans	to	reach	Sustainable	

Diversion	Limits;	the	removal	of	barriers	to	trade;	clear	assignment	of	risk	for	future	

changes	in	available	water;	comprehensive	water	accounting;	and	policies	to	achieve	

water	efficiency.	Water	plans	must	make	arrangements	for	indigenous	representation	

in	water	planning	and	provision	for	indigenous	social,	spiritual	and	customary	

objectives.	Implementation	of	catchment	water	resource	plans	must,	out	of	necessity,	

involve	decentralised	or	regional	institutions	(Connell	&	Grafton,	2011).	States	still	

have	substantial	direct	regulatory	power,	as	they	retain	legal	ownership	of	their	water	

resources.	State	governments	are	responsible	for	implementing	water	resource	plans,	

directing	planned	environmental	flows	and	allocating	water	to	holders	of	state	water	

entitlements	(Connell	&	Grafton,	2011).	

As	the	Commonwealth	government	has	no	constitutional	power	to	control	inland	

waterways	(Section	100),	they	rely	on	Section	51	to	exert	their	will	over	the	states	

through	either	the	referral	of	matters	from	state	parliaments	to	the	Commonwealth	

Parliament	(Section	51xxxvii)	or	their	power	over	external	affairs	(Section	51xxix).	As	

Prime	Minister	John	Howard	failed	to	convince	Victoria	to	refer	their	water	powers	in	

2007,	the	Water	Act	relies	on	the	Commonwealth’s	external	affairs	power	for	its	

legitimacy	(Skinner	&	Langford,	2013).		

The	Water	Act’s	power	lies	in	giving	effect	to	international	agreements,	namely	the	

Convention	on	Biological	Diversity	(United	Nations,	2000)	and	the	Ramsar	Convention	

on	Wetlands	of	International	Importance.	The	Basin	contains	eleven	wetlands	listed	

under	Ramsar,	and	this	Convention	is	highlighted	in	Basin	planning	documents	as	

legitimising	the	role	of	the	MDBA	and	the	CEWH	(MDBA,	2010b,	2012a).	Thus,	the	
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framing	of	the	Water	Act	adopts	the	logic	that	environmental	objectives	are	decided	

based	on	international	agreements	and	science	is	tasked	with	deciding	the	volume	of	

water	required	to	realise	those	objectives.	In	this	way	the	role	of	science	became	the	

arbitrator	in	decision-making	and	a	vehicle	for	political	debate	between	stakeholders	

(Skinner	&	Langford,	2013).	

The	major	criticisms	of	the	Water	Act	have	orbited	around	its	constitutional	validity;	

principles	of	governance;	its	narrow	focus	on	environmental	considerations;	and	the	

appointment	of	the	‘best	available	science’	as	the	decision-maker	of	the	final	outcome	

(Gale	et	al.,	2014;	Skinner	&	Langford,	2013).	The	heavy	reliance	on	science	to	

translate	environmental	objectives	into	a	volume	of	water	sidelined	other	forms	of	

knowledge	in	the	debate	and	led	to	political	and	institutional	problems	being	

misinterpreted	as	technical	ones	(Skinner	&	Langford,	2013).	The	next	section	will	

explore	how	the	inclusion	of	socio-economic	considerations	influenced	the	

development	of	the	Basin	Plan.	

4.2.4.6.	The	Murray-Darling	Basin	Plan	(2012)	
In	October	2010,	the	MDBA	released	the	‘Guide	to	the	proposed	Basin	Plan’	(the	

Guide)	(MDBA,	2010a)	an	initial	version	of	the	$10	billion	Plan	aiming	to	address	the	

ecological	health	of	the	Basin.	Modelling	work	in	the	Guide	suggested	that	a	volume	of	

between	3,000	GL	and	7,600	GL	(as	a	long-term	annual	average)	would	need	to	be	

returned	to	the	environment	in	order	to	meet	the	environmental	water	requirements	

of	the	Basin	and	fulfil	the	objectives	of	the	Water	Act.	The	Guide	was	developed	based	

on	advice	from	State	Governments	and	scientific	experts,	and	set	environmental	

objectives	based	on	international	obligations,	with	limited	public	involvement	(Skinner	

&	Langford,	2013). The	aim	of	the	Guide	was	to	create	a	starting	point	for	community	

consultation;	however,	some	communities	perceived	it	as	a	fully	developed	plan	and	

were	outraged	before	consultation	even	began	(Gale	et	al.,	2014).	The	Board	of	the	

MDBA	had	already	dismissed	the	higher	volume	of	7600	GL	on	the	grounds	that	this	

would	generate	unacceptable	social	and	economic	costs	for	irrigation	communities	

(Crase,	2011).	Rather,	the	Guide	proposed	that	between	3000	and	4000	GL	of	

consumptive	water	be	returned	to	the	river	annually	as	environmental	flows.	The	basic	
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aims	of	the	Guide	were	to	establish	sustainable	diversion	limits,	further	develop	water	

trading	and	set	guidelines	for	State	WRPs.	

While	the	Guide	had	support	from	sections	of	the	environmental	movement,	including	

the	Wentworth	Group	of	Concerned	Scientists,	it	was	immediately	clear	the	reaction	of	

farming	communities	to	the	Guide	would	be	a	mixture	of	anger	and	disbelief	(Lee,	

2010).	At	the	first	public	meetings	held	by	the	MDBA	in	Shepparton,	Central	Victoria,	

more	than	1000	irrigators	and	community	members	attended.	Members	of	the	

audience	posed	questions	disputing	the	MDBA’s	science	and	denying	the	state	of	

environmental	crisis	in	the	Basin.	Later	in	the	month,	a	meeting	at	Deniliquin	in	the	

heart	of	NSW’s	rice	growing	country	attracted	a	crowd	of	a	few	thousand.	Several	

hundred	people	could	not	fit	in	the	venue,	and	a	few	members	of	the	crowd	burned	

copies	of	the	plan	in	protest,	with	one	man	being	arrested	for	blocking	the	road.	By	the	

time	the	MDBA	public	meetings	reached	Griffith,	4500	people	turned	up	to	‘jeer	and	

heckle’	the	chair	of	the	MDBA	(Mike	Taylor)	and	more	copies	of	the	Guide	were	

burned	with	wide	media	coverage	(Lee,	2010).		

At	this	point,	the	Commonwealth	Government	announced	a	parliamentary	inquiry	into	

the	economic	impact	of	the	Plan.	The	timing	of	the	Guide	in	particular	aroused	

farmer’s	passions,	as	many	were	finally	enjoying	excellent	cropping	conditions	after	

surviving	the	gruelling	Millennium	Drought.	The	farming	lobby	felt	that	the	socio-

economic	well	being	of	their	river	communities	was	being	sacrificed	to	address	

environmental	concerns	they	did	not	perceive	to	be	an	issue	following	recent	flooding	

rains.	Gale	(2014,	pg.	154)	observes	that	in	the	political	arena	of	the	Basin	there	are	

“powerful	policy	actors	whose	interests	are	threatened	by	the	findings	of	scientific	

inquiry	[who]	seek	to	‘fabricate	uncertainty’	(Quiggin,	2008)	and	trade	on	public	fear	

that	interests	and	livelihoods	might	be	threatened”.	

After	the	poor	reception	of	the	Guide,	the	Australian	government	released	legal	advice	

from	the	Solicitor-General	stating	that	the	MDBA	could	legitimately	consider	socio-

economic	analysis	in	its	proposed	plan	(Cummins	&	Watson,	2012).	This	is	based	on	an	

interpretation	of	the	Ramsar	Convention	that	emphasizes	maintaining	the	ecological	
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character	of	wetlands	through	‘wise	use’	within	the	context	of	sustainable	

development	(Finlayson	et	al.,	2011).	The	reference	to	sustainable	development	was	

held	by	the	Solicitor-General	to	include	social	and	economic	development	that	has	

important	benefits	for	society	(Gale	et	al.,	2014).	Clearly	any	plan	implemented	by	the	

MDBA	can	only	take	socio-economic	analysis	into	account	if	it	is	conducive	with	

interpretations	of	Australia’s	obligations	under	the	Ramsar	Convention.	Any	plan	that	

is	inconsistent	with	international	agreements	will	be	at	risk	of	being	rejected	by	the	

High	Court	(Gale	et	al.,	2014).	

The	then	MDBA	Chairman	Mike	Taylor	stated	that	he	had	received	new,	conflicting	

legal	advice	that	vindicated	the	Authority’s	original	stance,	where	the	minimum	

volume	of	water	to	restore	the	environmental	system	could	not	be	compromised	

based	on	social	or	economic	grounds	(Ker,	2010).	When	it	became	clear	that	the	

Federal	Water	Minister	Tony	Burke	planned	to	return	even	less	water	to	the	

environment,	Mike	Taylor	resigned	in	protest,	stating	that	he	would	not	oversee	a	

process	that	returned	less	than	3000	GL	of	water	to	the	environment	(Ker,	2010).	Thus,	

much	of	the	controversy	surrounding	the	Basin	Plan	relates	to	the	tension	between	

the	interpretation	of	scientific	evidence	and	community	concerns	(Gale	et	al.,	2014).	

Skinner	and	Langford	(2013)	note	that,	while	broad	public	participation	is	considered	

good	etiquette	in	integrated	catchment	management,	how	to	include	participation	in	

complex	decision-making	about	water	remains	challenging.	The	key	challenge	is	

deciding	the	relative	importance	of	values	and	knowledge	in	setting	objectives	for	

management	(Skinner	&	Langford,	2013).	While	public	participation	in	the	Basin	Plan	

was	fraught,	it	is	worth	noting	that	State	governments	have	had	more	success	with	

participatory	water	planning.	For	example,	NSW	used	a	highly	participatory	process	to	

develop	Water	Sharing	Plans	in	the	late	1990s	and	early	2000s	(Finlayson,	2001;	

Hamstead,	Baldwin	and	O'Keefe	2008).	

The	parliamentary	inquiry,	released	in	June	2011,	condemned	the	MDBA’s	Guide	

(Windsor,	2011).	The	enquiry	was	led	by	Tony	Windsor,	one	of	three	independents	

representing	rural	seats	in	the	Federal	parliament,	who	were	essential	allies	for	the	

former	minority	Labor	Government	(Gale	et	al.,	2014).	The	Windsor	inquiry	
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emphasised	concerns	over	the	social	and	economic	impacts	of	returning	4000	GL	of	

water	per	year	to	the	environment.	The	inquiry	also	recommended	limiting	

Commonwealth	Government	water	buybacks,	in	favour	of	investing	in	irrigation	

efficiency	and	environmental	works	and	measures	(Windsor,	2011).	This	refocusing	on	

efficiency	measures	to	reclaim	water	was	accepted	by	the	Commonwealth,	despite	

work	by	economists	showing	that	irrigation	upgrades	would	cost	the	tax-payer	around	

$5109	per	ML,	around	three	times	the	cost	of	simply	buying	the	water	(Loch,	Bjornlund,	

Wheeler,	&	Connor,	2012;	Productivity	Commission,	2010).	Ecologists	also	raised	

concerns	that	efficiency	measures	would	be	ineffective	at	achieving	environmental	

objectives,	and	would	ultimately	erode	the	resilience	of	wetlands	(Pittock	&	Finlayson,	

2013;	Pittock,	Finlayson,	&	Howitt,	2013).	

In	November	2011,	the	MDBA	released	its	official	draft	of	the	Basin	Plan	(MDBA,	

2011b).	The	draft	Plan	included	Basin-wide	hydrological	modelling	that	built	in	the	

limitations	of	‘operational	constraints’	in	the	system,	which	prevented	more	than	

2,750	GL	of	water	from	being	returned	to	the	environment	without	flooding	land,	low-

lying	towns	or	bridges	and	increasing	the	diameter	of	off-take	pipes	(Skinner	&	

Langford,	2013).	The	new	version	of	the	plan	proposed	that	a	lower	volume	of	2750	

GL/year	be	returned	to	the	environment	over	a	period	of	seven	years.	The	Draft	Basin	

Plan	also	included	changes	to	the	SDL	for	groundwater,	allowing	groundwater	

extraction	to	increase	even	further.	The	Basin-wide	groundwater	SDL	was	increased	

from	2095	GL/year	to	4340	GL/year	and	subsequently	reduced	to	3334	GL/year.	This	

amounts	to	a	fivefold	increase	in	permissible	groundwater	use	in	the	Basin	(Pittock,	

Williams,	&	Grafton,	2015).	Some	commentators	speculated	that	the	significant	

increase	in	groundwater	SDLs	was	agreed	as	part	of	the	political	price	to	win	NSW’s	

support	for	the	Basin	Plan;	with	NSW	wanting	to	ensure	access	to	adequate	water	

supplies	via	deep	aquifer	reserves	for	future	coal-seam	gas	producers	and	other	

miners	(Horne,	2014).	

Around	the	same	time,	the	MDBA	released	another	report	‘Delivering	a	Healthy	

Working	Basin’	further	explaining	the	rationale	behind	recovering	a	lower	volume	of	

water	for	the	environment	in	the	Draft	Basin	Plan	(MDBA,	2011b).	The	new	Plan	had	
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balanced	the	original	scientific	evidence	with	socio-economic	factors	to	arrive	at	a	

compromise;	the	expected	negative	socio-economic	outcomes	of	returning	3000	GL	or	

more	to	the	environment	were	considered	unacceptable.	In	order	to	justify	the	lower	

levels	of	water	recovery,	the	MDBA	developed	new	models	and	emphasised	the	need	

to	optimise	economic,	social	and	environmental	outcomes.	The	MDBA	(MDBA,	2011a)	

stated,	“more	recent	and	robust	modelling	has	shown	that	key	environmental	

objectives	can	be	met	with	a	lower	volume	than	the	range	suggested	in	the	Guide”	(pg.	

ii).	In	addition,	they	also	de-emphasised	the	role	of	science,	stating,	“In	many	ways,	the	

‘optimisation	equation’	requires	value	decisions	and	judgement	calls	that	go	beyond	

just	science”	(pg.	iii).	The	CSIRO	conducted	a	review	of	the	science	behind	the	Draft	

Basin	Plan,	and	concluded	that	the	hydrological	and	environmental	modelling	and	

analysis	behind	the	Plan	were	not	documented	well	enough	for	them	to	adequately	

assess	the	appropriateness	or	scientific	defensibility	of	the	work	(Young,	Bond,	

Brookes,	Gawne,	&	Jones,	2011).	There	were	also	concerns	that	under	drought	

conditions	and	climate	change,	the	Basin	Plan	would	shift	risks	onto	the	river	system	in	

order	to	protect	economic	interests.	

In	addition	to	a	less	than	glowing	review	from	the	CSIRO,	the	Draft	Basin	Plan	was	not	

well	received	by	irrigators.	Despite	the	significant	reduction	in	the	volume	of	water	to	

be	returned	to	the	environment,	consultation	meetings	in	rural	towns	were	still	

attracting	disgruntled	crowds.	Several	thousand	protestors	attended	meetings	in	

Deniliquin,	where	members	of	the	crowd	shredded	copies	of	the	Draft	Plan	in	a	giant	

wood	chipper	(Gale	et	al.,	2014).	Although	there	was	a	higher	level	of	consultation	for	

the	Draft	Plan,	it	focused	on	how	to	balance	socio-economic	considerations	with	

environmental	objectives,	rather	than	eliciting	community	input	on	what	the	

environmental	objectives	should	be.	Environmental	objectives	were	set	based	on	

international	treaties,	which	were	arguably	not	implemented	in	their	intended	form	by	

the	government	(Pittock,	2010).	Ramsar,	for	example,	provides	guidelines	for	local-

level	implementation	that	specifically	encourage	stakeholder	involvement	in	planning	

(Finlayson,	2012).	The	value-judgements	involved	in	translating	international	

agreements	into	objectives	for	the	Basin,	and	deciding	acceptable	levels	of	risk	
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associated	with	scientific	uncertainty,	involved	little	stakeholder	participation	(Skinner	

&	Langford,	2013).	

Environmental	groups	and	the	South	Australian	government	also	criticised	the	Draft	

Plan.	South	Australia	maintained	that	no	less	than	4000	GL	should	be	recovered	and	

threatened	a	High	Court	challenge	(Gale	et	al.,	2014).	The	Wentworth	Group	withdrew	

their	support	for	the	Plan,	stating	“the	Murray-Darling	Basin	Authority	ignores	much	of	

the	good	work	and	has	instead	produced	a	draft	Plan	that	manipulates	science	in	an	

attempt	to	engineer	a	pre-determined	political	outcome”	(Cosier	et	al.,	2012,	pg.	1).	

The	Commonwealth	Government	was	in	a	predicament;	national	policies	to	appease	

irrigators	and	rural	communities	in	the	upstream	states	came	at	the	expense	of	

exposing	Ramsar-listed	regions	in	South	Australia	to	further	risks,	and	thus	increasing	

the	threat	of	a	High	Court	challenge.	Importantly,	Ramsar	wetlands	including	the	

Coorong	and	Lower	Lakes	near	the	mouth	of	the	Murray	give	the	Commonwealth	its	

power	to	legitimately	regulate	the	Basin	under	the	Water	Act	(Gale	et	al.,	2014).		

South	Australia	dropped	its	High	Court	challenge	in	2012	when	the	Prime	Minister	at	

the	time,	Julia	Gillard,	announced	the	Commonwealth	Government	had	established	a	

$1.77	billion	Water	for	the	Environment	‘trust	fund’	to	recover	an	additional	450	GL	of	

water	for	the	river	system	between	2019	and	2024	(bringing	the	total	to	3200	GL)	and	

address	constraints	to	environmental	flows.	NSW	and	Victoria	were	not	happy	with	

this	decision,	opposing	the	higher	volumes	of	water	flowing	to	South	Australia.	

Unfortunately,	the	trust	fund	can	only	be	spent	on	recovering	water	through	

infrastructure	subsidies,	except	in	limited	circumstances.	As	a	result,	the	Australian	

Conservation	Foundation	has	estimated	that	an	additional	$730	million	will	be	

required	to	recover	the	full	450	GL,	assuming	the	mean	cost	of	$5,109	per	ML	of	water	

recovered	through	improved	irrigation	infrastructure	holds	across	the	Basin	(Australian	

Conservation	Foundation,	2014).		

Gale	(2014)	argues	that	the	development	of	the	Draft	Basin	Plan	revealed	unresolved	

tensions	about	the	relative	powers	of	the	Commonwealth	and	State	Governments	and	

the	reluctance	of	the	Commonwealth	Government	to	challenge	irrigators	with	a	vested	
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interest	in	water	policy.	The	post-2010	minority	Labor	Government	in	Australia	was	in	

a	particularly	weak	position	to	challenge	irrigators,	as	they	relied	on	the	support	of	

rural	independent	Members	of	Parliament	to	pass	their	laws	in	the	House	of	

Representatives.	

The	Murray-Darling	Basin	Plan	became	law	in	November	2012,	with	the	state	level	

water	resource	plans	due	to	come	into	effect	in	2019	and	the	Plan	due	to	be	reviewed	

in	2022.	The	Basin	Plan	(MDBA,	2012a)	is	now	a	legally	enforceable	document	with	the	

primary	objectives	of	setting	sustainable	limits	for	surface	and	groundwater;	Basin-

wide	environmental	objectives;	rules	for	water	trading;	guidelines	for	State	

implementation	of	water	resource	plans;	and	measures	to	improve	security	for	water	

entitlement	holders.	One	overarching	management	objective	is	to	“establish	a	

sustainable	and	long-term	adaptive	management	framework	for	the	Basin	water	

resources”	(Chapter	5,	pg.	23).	

Key	strategies	for	adapting	to	climate	variability	and	change	supported	by	the	Basin	

Plan	are	water	markets,	water-use	efficiency,	environmental	flows	and	iterative	

planning	cycles	(Garrick	et	al.,	2013).	The	Basin	Plan	has	been	criticised	for	not	

adequately	addressing	climate	change,	as	the	SDLs	are	based	on	models	of	past	

climate,	rather	than	climate	change	projections.	The	Basin	Plan	does	not	include	a	

process	for	systemic	adjustment	to	climate	change	risks	and	ecosystem-based	

adaptation	options	are	overlooked	(Lukasiewicz,	Finlayson,	et	al.,	2013;	Pittock,	

Williams,	et	al.,	2015).	Inclusion	of	a	broader	range	of	complementary	climate	change	

adaptation	measures	would	better	spread	risks	(Pittock	&	Finlayson,	2011),	rather	than	

relying	on	the	10-year	review	cycle	to	make	adjustments	based	on	future	climate.	

As	of	30	September	2014,	the	Commonwealth	had	achieved	approximately	1,907	GL	of	

its	2,750	GL	recovery	target,	with	approximately	1,140	GL	of	that	water	recovered	

through	buybacks	(Australian	Conservation	Foundation,	2014).	When	the	water	

recovery	requirements	are	complete,	the	CEWH	will	hold	a	third	of	all	water	

entitlements	in	the	Basin.	In	November	2013	the	Federal	Government	announced	it	

would	cap	water	buybacks	at	1500	GL,	and	potentially	push	that	number	as	low	as	
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1300	GL,	depending	on	the	outcomes	of	the	SDL	adjustment	mechanism.	The	SDL	

adjustment	mechanism	was	developed	as	part	of	the	negotiations	to	finalise	the	Plan.	

The	adjustment	will	allow	the	2750	GL	SDL	to	increase	or	decrease	by	5%	in	2016,	

based	on	‘efficiency	measures’	and	‘supply	measures’.	

‘Efficiency	measures’	can	be	used	to	recover	an	additional	450	GL	of	environmental	

water	through	subsidising	irrigation	infrastructure	upgrades.	Supply	measures	enable	

governments	to	replace	up	to	650	GL	of	environmental	water	entitlements	in	the	Basin	

with	different	methods	to	achieve	‘equivalent	ecological	outcomes’.	For	example,	

changing	river-operating	rules	to	mimic	natural	flow	regimes,	or	installing	engineering	

structures	on	floodplains	to	create	floods	with	less	water.	As	discussed	earlier,	the	

latter	approach	has	been	criticized	for	being	expensive	and	ecologically	risky	(Pittock	et	

al.,	2013).	In	addition,	engineering	structures	involve	highly	site-specific	water	delivery	

that	may	achieve	environmental	objectives	with	less	water	at	one	site,	but	forego	

potential	flow-on	benefits	of	having	higher	volumes	of	environmental	flows	in	the	

system	(Skinner	&	Langford,	2013).	

Gale	et	al.	(2014)	and	Kendall	(2013)	question	whether	it	is	possible	to	appease	the	

suite	of	vested	interests	and	implement	effective	policies	for	the	Basin	without	being	

in	a	crisis	such	as	drought.	Since	the	drought	broke	in	2010,	some	people	and	groups	

have	claimed	the	dry	period	was	no	more	than	a	normal	fluctuation	in	weather,	

undermining	the	legitimacy	and	urgency	of	reclaiming	water	for	environmental	flows	

under	climate	change.	The	history	of	attempts	to	improve	water	management	in	the	

Basin	since	Federation	tells	a	story	of	human-induced	environmental	crises	driving	

reforms	that	are	subsequently	weakened	by	political	wrangling	(Connell,	2007).	Gale	et	

al.	(2014)	conclude	that	“it	is	unlikely	that	the	MDBA,	the	Commonwealth	and	State	

governments,	Murray-Darling	Basin	communities	and	the	myriad	of	other	stakeholders	

can	do	better	than	the	muddled	compromises	that	have	characterised	the	policy	

making	process	thus	far”	(Gale	et	al.,	2014	pg.	162).		

The	Basin	Plan	is	internationally	recognised	as	one	of	the	largest	river	restoration	

projects	in	the	world	(Australian	Conservation	Foundation,	2014).	The	Plan	also	
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represents	the	most	significant	rebalancing	of	water-use	in	Australian	history	and	

further	institutional	recognition	of	water	scarcity.	The	commitment	of	the	Basin	Plan	

to	a	surface	water	reallocation	of	2750	GL/year	on	average	for	environmental	flows	

and	the	less	secure	political	commitment	to	finance	engineering	works	to	recover	

another	450	GL/year,	amount	to	around	30%	of	consumptive	water	entitlements	being	

reallocated	to	the	environment	(Pittock,	2013).	While	this	is	a	substantial	change,	

peer-reviewed	assessments	question	whether	this	volume	of	water	is	enough	to	

achieve	environmental	targets	in	the	Basin.	In	addition,	if	the	consumptive	use	of	

groundwater	grows	from	its	current	volume	of	1760	GL/year	to	the	higher	SDL	of	

3073-3334	GL/year,	it	could	be	argued	that	the	Basin	Plan,	for	groundwater	and	

surface	water	as	a	whole,	actually	amounts	to	a	very	small	reduction	in	total	potential	

water	diversions	(Horne,	2014).	Marshall,	Connell	and	Taylor	(2013)	argue	it	is	unlikely	

the	Basin	Plan	will	be	implemented	as	intended	in	the	Water	Act,	given	the	heavy	

reliance	on	support	from	the	Basin	States	(who	have	the	knowledge	and	administrative	

capacity).	The	political	strength	of	irrigation	communities	to	influence	State	

Governments	is	a	potential	barrier,	as	well	as	the	long	history	of	reluctant	cooperation	

by	the	States	with	national	water	reforms.	Despite	these	potential	barriers,	the	CEWH	

is	likely	to	acquire	sufficient	water	entitlements	to	achieve	most	of	the	environmental	

targets	in	the	Basin	Plan,	even	without	the	support	of	the	States	(Marshall	et	al.,	2013).	

The	historical	evolution	of	institutions	in	the	Basin	sheds	light	on	the	current	political	

arena	and	resulting	policies.	The	early	establishment	and	development	phases	in	

Australian	water	history	have	left	an	important	legacy	of	infrastructure	and	ideologies	

that	have	influenced	the	evolution	and	implementation	of	water	reforms.	Public	

participation	in	water	reforms	has	been	challenging	and	highly	contested	(Tan,	

Bowmer	and	Baldwin	2012).	Efforts	by	the	Commonwealth	to	resolve	issues	among	

the	States	and	other	stakeholders	have	also	lead	to	difficulties	and	compromise.	The	

Commonwealth’s	reliance	on	public	meetings	as	an	engagement	technique	during	

Basin	planning	resulted	in	anger	and	frustration	in	affected	communities.	The	State	

WSP	processes	used	better	engagement	techniques	in	the	form	of	stakeholder	

advisory	committees	that	enabled	long-term,	more	meaningful	participation	and	the	
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development	of	trusting	relationships	over	time	(Hamstead,	Baldwin	and	O'Keefe	

2008).	The	next	section	summarises	some	recent	developments	in	water	policy.		

4.2.4.7.	Recent	institutional	developments	in	Water	Reforms	(2012-2016)		
Table	7	illustrates	major	institutional	and	hydrological	changes	that	have	occurred	at	

Commonwealth,	Basin,	State	and	catchment	levels,	focusing	on	the	Lachlan	River.	The	

Table	documents	key	agreements	associated	with	the	policy	shift	towards	minimising	

water	buy-backs	in	favour	of	substantial	investment	in	irrigation	efficiency,	in	the	

wetter	period	following	the	Millennium	Drought.	In	2013,	governments	reinforced	

their	commitment	to	water	reform,	but	agreed	on	a	further	de-prioritisation	of	water	

buy-backs	in	favour	of	investing	in	irrigation	efficiency	through	the	‘Intergovernmental	

Agreement	on	Implementing	Water	Reform	in	the	Murray-Darling	Basin’.	This	

agreement	focused	on	supply	measures	to	‘bridge	the	gap’	and	meet	the	SDLs.	This	

position	was	further	cemented	in	2014	when	the	‘Water	Recovery	Strategy	for	the	

Murray-Darling	Basin’	was	released,	announcing	a	cap	on	water	buy-backs.	The	

commitment	of	substantial	funding	for	irrigation	efficiency	is	ongoing	evidence	of	the	

central	role	of	politics	in	agreeing	on	a	“solution”	for	the	Basin,	given	the	weak	

economic	and	environmental	justification	for	this	course	of	action	(Horne,	2014;	

Pittock	et	al.,	2013;	Productivity	Commission,	2010).	

In	addition	to	this	renewed	support	for	irrigation,	the	role	of	Commonwealth	

organisations	in	water	policy	is	changing.	The	COAG	Standing	Council	on	Environment	

and	Water	was	revoked	in	2013,	which	may	suggest	COAG	is	taking	a	step	back	from	

water	policy.	In	addition,	the	National	Water	Commission	(NWC)	was	abolished	in	

2014,	with	its	statutory	functions	being	transferred	to	the	Productivity	Commission	

and	the	Department	of	Environment.	It	is	unclear	how	the	non-statutory	services	of	

the	NWC	will	continue,	particularly	their	role	as	a	repository	of	water	knowledge	and	

their	independent	voice	in	national	water	debates.	In	2015,	the	water	portfolio	(except	

for	the	CEWH)	was	moved	from	the	Environment	Department	to	the	Agriculture	

Department,	expanding	the	role	of	the	Minister	for	Agriculture	and	Water	Resources.	

Thus,	recent	developments	in	water	policy	have	seen	a	renewed	focus	on	supporting	

agricultural	production	and	an	apparent	winding	back	of	water	recovery	for	the	
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environment,	in	favour	of	using	‘efficiency’	and	‘supply’	measures	to	achieve	

environmental	objectives.	

At	the	state	level,	NSW	announced	in	2012	that	it	would	reduce	its	resourcing	of	joint	

NRM	programmes	in	the	Basin	(e.g.	River	Murray	operations	and	asset	maintenance	

and	the	Living	Murray).	Funding	was	reduced	by	around	a	third	from	$32	million	in	

2011-12,	to	$9	million	by	2014-15.	South	Australia	also	announced	a	reduction	in	

funding	of	over	50%	for	joint	programmes	from	$26.4	million	to	$12.1	million	in	2014-

15,	providing	a	timely	reminder	of	why	the	Commonwealth	sought	to	become	more	

involved	in	the	Basin’s	water	matters	(Horne,	2014).	Management	of	water	for	the	

environment	at	the	Basin-scale	is	not	well	integrated	with	complementary	NRM	

activities	to	support	environmental	flows.	This	is	evidenced	by	an	apparent	de-

emphasis	of	Integrated	Catchment	Management	in	NRM,	with	renewed	focus	on	

production	and	customer-based	agricultural	service	provision	in	NSW	(regional	

catchment-based	organisations	(CMAs)	replaced	by	Local	Land	Services	(LLS)	in	2012).	

While	Local	Land	Services	may	provide	more	streamlined	services	for	farmers,	this	

arrangement	has	increased	the	transaction	costs	of	coordinating	NRM	activities	to	

support	environmental	flows,	as	multiple	new	LLSs	do	not	align	with	hydrological	

boundaries.		

4.3.	Summary		

This	Chapter	has	illustrated	the	significance	of	historical	developments,	which	have	

created	path-dependency	and	shaped	current	institutional	arrangements	around	

water,	as	well	as	stakeholder	values	and	behaviours.	The	development	of	the	Basin	

Plan	was	a	highly	politicised	process,	which	revealed	fundamental	tensions	in	the	

water	policy	arena	around	the	role	of	science	in	policy	making,	divergent	legal	

interpretations,	conflicting	knowledge,	competing	values	and	upstream-downstream	

tensions.	Severe	and	prolonged	drought	has	been	an	important	driver	encouraging	

States	to	cooperate	towards	significant	water	reforms.	In	recent,	wetter	times,	the	

focus	of	water	reforms	has	moved	away	from	water	buy-backs	towards	a	focus	on	

improving	water	efficiency	to	meet	Sustainable	Diversion	Limits	outlined	in	the	Basin	
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Plan.	The	next	chapter	provides	an	introduction	to	the	Lachlan	catchment	and	

background	for	the	case	study.			
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Table	7:	Key	institutional	and	hydrological	changes	affecting	the	Lachlan	River.	Drought	years	are	highlighted	in	red,	floods	in	blue	and	environmental	watering	events	in	green	

Commonwealth		 Basin		 State	-	Region		 Catchment	-	River		 Date		 Hydrological	changes	affecting	the	Lachlan	
River	

National	Strategy	for	Ecologically	
Sustainable	Development		

1992	

Murray-Darling	Basin	Agreement		 1992	 Algal	blooms	in	Murray-Darling	system		
COAG	Agreement	on	Water	Reform		 1994	

Cap	on	surface	water	diversions	from	the	Basin’s	rivers	 1994	
Pilot	Interstate	Water	Trading	Trial	along	the	River	
Murray		

1995	

1996	 Millennium	Drought	
NSW	Water	Management	
Act		

2000	

	Salinity	and	Drainage	Strategy		 2000	
Integrated	Catchment	Management	in	the	Basin	2001-
2010		

2001	

Catchment	Management	
Authorities	Act		

2001	

Living	Murray	Initiative		 2003	
National	Water	Initiative	 2004	

Water	Sharing	Plan	(WSP)	for	the	
Lachlan	Regulated	River	(commenced,	
but	immediately	suspended	due	to	
drought)		

2004	

National	Water	Commission	Act		 2004	
Natural	Resources	
Commission	Standard	
(another	version	proposed	
2012)	

2004	

Riverbank		 2005	
Lachlan	Catchment	Action	Plan	(CAP)	 2005	

NSW	Rivers	Environmental	
Restoration	Program	(RERP)	

2006	

Water	Act		 RERP	purchased	24,569	megalitres	(ML)	
of	general	security	and	1,000	ML	of	high	

security	water	access	entitlements	-	
using	Riverbank	money	(2007	-	2011)	

2007	
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The	National	Plan	for	Water	Security	 2007	
Memorandum	of	understanding	(MOU)	on	Basin	
Reform	(2007-2017)	

Water	buy-backs	through	RERP	and	
Commonwealth	Water	for	the	Future	
(2007-2009)	

2007		

Water	for	the	Future:	including	'Restoring	
the	Balance	in	the	Basin'	and	'Sustainable	
Rural	Water	Use	and	Infrastructure	
Program'	

Water	Amendment	Act:	Murray-Darling	Basin	
Authority	replaces	MDBC	

2008	

NSW	MOU	Environmental	
Water		

2008	

Water	charge	and	water	market	rules	can	be	made	
under	the	Water	Act	to	regulate	the	water	markets	
and	water	charges		

2009	 Seven	small-scale	environmental	watering	
actions	targeting	waterbirds,	vegetation	
recovery	and	frogs	at	Cuba	Dam,	Booligal	
Swamp,	Murrumbidgil	Swamp,	Muggabah		

Caring	for	our	Country	 2009	
Guide	to	the	Basin	Plan	 Lachlan	WSP	recommenced	after	

flooding	rains	
2010	 Flooding	in	the	Lachlan	from	drought-breaking	

rains		
2011	 Two	medium-scale	environmental	watering	

actions	in	Merrowie	Creek	and	Merrimajeel	
Creek	supporting	ongoing	vegetation	
recovery,	frog	and	waterbird	habitat	

Basin	Plan	becomes	law	 Lachlan	CAP	upgrade		 2012	
Local	Land	Services	Act		 2012	

Intergovernmental	Agreement	on	Implementing	
Water	Reform	in	the	Murray-Darling	Basin		

2013	

COAG	Standing	Council	on	Environment	
and	Water	revoked		

2013	 Large-scale	overbank	Environmental	watering	
action	in	2012/13	targeting	the	whole	of	the	
lower	Lachlan	River	and	wetland	system		

National	Water	Commission	abolished		 2013	
Water	Recovery	Strategy	for	the	Murray-Darling	Basin	 2014	

Lachlan	CAP	replaced	by	transitional	
CAPs	in	new	LLS	organisations	

2014	

Water	portfolio	(except	for	CEWO)	moves	
from	Environment	to	Agricultural	
Department		

2014	

Australia	signs	Paris	Climate	Agreement	 2015	
Water	Resource	Plans	commence	under	
the	Basin	Plan		

2019	
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Chapter	5:	The	Lachlan	Water	System		

This	Chapter	introduces	the	social-ecological	setting	in	the	Lachlan	catchment,	

including	highly	valued	wetlands,	key	actors	and	institutions,	the	social	fabric	and	

agricultural	industries	in	the	catchment,	and	the	water	management	challenges.	

5.1.	The	Lachlan	River	catchment	and	significant	wetlands	

The	Lachlan	River	flows	1450km	from	east	to	west,	where	it	terminates	in	a	series	of	

wetlands	and	creeks	(Figure	5).	The	Lachlan	is	a	semi-closed	river	system,	only	

connecting	with	the	Murrumbidgee	River	when	both	rivers	are	in	flood	(LCMA,	2012).	

The	catchment	is	located	in	central-western	New	South	Wales	and	covers	an	area	of	

approximately	84,700	km2.	The	landscape	ranges	from	hilly	country	in	the	east	to	flat	

riverine	plains	in	the	west.	The	region	is	heavily	cleared	with	the	majority	of	remaining	

vegetation	under	high	priority	to	be	included	in	the	National	Reserve	System.	The	

broad	vegetation	types	found	in	the	catchment	include	forests,	woodlands,	mallee,	

riverine	communities,	shrublands,	heaths	and	grasslands	(LCMA,	2012).	

Figure	5:	The	Lachlan	River	and	catchment	is	located	in	central	New	South	Wales.	The	area	includes	
significant	wetlands,	irrigation	and	towns.	The	catchment	was	previously	managed	by	a	single	CMA,	
but	is	now	managed	by	multiple	NRM	regional	organisations,	shown	in	turquoise		
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The	river	supports	eight	wetlands	listed	in	the	‘Directory	of	Important	Wetlands	in	

Australia’	(Environment	Australia,	2001).	These	wetlands	provide	important	waterbird	

habitat	and	are	good	examples	of	a	number	of	wetland	types	associated	with	lowland	

rivers.	Nationally	significant	wetlands	are	the	1600	ha	Great	Cumbungi	Swamp,	

Booligal	Wetlands,	Cuba	Dam,	Lake	Merrimajeel—Murrumbidgil	Swamp	and	Merrowie	

Creek–Cuba	Dam	to	Chillichil	Swamp	in	the	lower	catchments,	and	Lake	Cowal–

Wilbertroy	Wetlands,	Lake	Brewster	and	the	Lachlan	Swamp	in	the	mid-catchment.	A	

list	of	‘regionally	significant	wetlands’	have	also	been	identified	including	Lake	

Cargelligo,	Lake	Ita,	Burrawang	West	Lagoon,	Willandra	Creek,	Moon	Moon	Swamp,	

Yarnel	Lagoon,	Baconian	Swamp,	Upper	Merrowie	Creek	and	the	mid-Lachlan	

Floodplains	and	Billabongs	(LCMA,	2012).	The	following	sections	provide	an	

introduction	to	the	social-ecological	setting	and	institutional	arrangements	for	water	

management	in	the	catchment.	 

5.1.1.	Social	fabric		

Around	90	000	people	live	in	the	Lachlan	catchment,	including	an	estimated	

Indigenous	population	of	4500	represented	by	13	Local	Aboriginal	Land	Council	Groups.	

The	catchment	covers	eight	different	Indigenous	nations,	but	falls	predominantly	in	

Wiradjuri	country.	Historically,	rivers	have	provided	places	for	finding	food,	water	and	

spiritual	connection	for	Traditional	Owners,	as	well	as	routes	for	trade	and	

communication.	As	a	result,	85%	of	culturally	significant	sites	in	the	catchment	are	

located	within	150	metres	of	a	water	course	(LCMA,	2012).	

	

The	Lachlan	community	is	largely	rural	with	population	centres	at	Cowra,	Forbes,	

Young,	Parkes,	Condobolin	and	Hillston.	Parkes	is	the	largest	population	service	centre	

for	the	mid-catchment	with	around	11	500	people	(LCMA,	2012).	The	population	in	

town	centres	has	remained	fairly	steady;	however,	the	rural	population	is	declining	

due	to	rural-urban	migration.	The	catchment’s	population	is	aging,	with	many	18-25	

year	olds	leaving	the	region	to	seek	out	education	and	employment	(MDBA,	2010b).	

	

The	economies	of	Forbes	and	Cowra	are	moderately	dependant	on	irrigated	

agriculture,	and	Hillston	is	highly	dependent	on	irrigation.	The	Carathool	Shire	Council	
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has	stated	that	all	businesses	in	Hillston	service	irrigated	agriculture,	and	they	rely	on	

the	irrigation	industry	for	90%	of	their	business	(MDBA,	2010b).	The	western	part	of	

the	catchment	is	characterised	by	small,	remote	towns	separated	by	longer	distances.	

There	are	20,500	properties	of	over	100	ha	in	the	catchment,	with	agriculture	

accounting	for	around	22%	of	employment	(LCMA,	2012).	The	commencement	of	

mining	at	Parkes	and	West	Wyalong	has	been	important	for	revitalising	local	

economies	and	providing	employment	outside	agricultural	industries.		

5.1.2.	Agricultural	production		

Agricultural	expansion	in	the	Lachlan	catchment	was	largely	made	possible	through	the	

construction	of	Wyangala	Dam	(completed	in	1935),	which	regulates	the	Lachlan	to	

provide	a	reliable	water	supply.	The	Lachlan	catchment	contributes	14%	of	NSW’s	

agricultural	production,	which	is	the	main	land	use	in	the	catchment.	There	are	a	total	

of	5,228	agricultural	businesses	(as	at	2010),	dominated	by	grazing,	dryland	cropping	

and	horticulture	(LCMA,	2012).	Agricultural	enterprises	consist	of	vegetables	and	

horticulture	in	the	upper	catchment	around	Cowra,	and	the	lower	irrigation	area	

around	Hillston.	Lucerne	and	winter	crops	are	the	major	irrigated	enterprises	in	the	

mid-catchment.	Dryland	cereal	production	is	the	major	agricultural	enterprise	on	the	

slopes	and	plains;	while	grazing-based	industries	including	wool,	meat	sheep	and	cattle	

are	the	main	activities	on	the	tablelands	and	western	plains	(LCMA,	2012).	

	

A	small	area	(1%)	of	the	catchment	that	is	irrigated	produces	around	21%	of	the	total	

agricultural	production	(LCMA,	2012).	The	MDBA	estimated	that	(in	2010)	over	90%	of	

irrigation	water	in	the	Lachlan	Valley	was	flood	or	surface	irrigation	(MDBA,	2010b).	

Broadacre	and	lucerne	crops	are	almost	all	flood	irrigated,	while	horticulture	and	

vegetable	crops	use	micro,	sub-surface,	overhead	or	drip	irrigation	(LCMA,	2012).	

Cotton,	which	was	historically	an	important	crop	in	the	lower-Lachlan	during	wet	

periods,	was	historically	grown	using	furrow	irrigation	(MDBA,	2010b).	

	

The	Millennium	Drought	(1996–2010;	Kendall,	2013)	had	a	devastating	impact	on	

communities	in	the	Lachlan	and	caused	significant	structural	changes	in	the	

agricultural	industry.	General	Security	allocations	fell	from	an	average	of	76%	prior	to	
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the	drought	to	3%	over	the	period	2002-2009.	This	led	to	many	groundwater	licenses	

that	were	previously	unused	being	activated	to	produce	cotton,	maize,	potatoes,	and	

horticultural	crops	that	were	previously	supported	by	surface	water.	In	addition,	farms	

reliant	on	surface	water	accessed	Exceptional	Circumstances	provisions	at	one	of	the	

highest	rates	in	NSW	as	a	direct	result	of	the	drought	(MDBA,	2010b).	The	drought	also	

led	to	a	major	downsizing	of	the	lucerne	and	cotton	industries,	which	significantly	

impacted	the	towns	of	Condobolin	and	Hillston	where	cotton	provided	a	major	source	

of	local	employment.	Most	post-gate	processing	is	now	undertaken	outside	the	region,	

except	for	large	individual	horticultural	businesses	that	have	on-farm	facilities.	Before	

the	Millennium	drought,	the	gross	value	of	irrigated	agricultural	production	(GVAP)	

was	approximately	$257	million.	In	the	later	stages	of	the	Millennium	drought,	the	

GVAP	had	dropped	to	about	$165	million	(MDBA,	2010b).	 

5.2.	Water	resource	system		

5.2.1.	Water	availability,	water	storage	and	river	regulation		

Rainfall	in	the	Lachlan	catchment	varies	on	an	east-west	gradient.	Average	annual	

rainfall	decreases	from	780	mm	in	the	east	to	370	mm	in	the	west,	while	evaporation	

increases	from	1351	mm	in	the	east	to	1825	mm	in	the	west.	Winter	rainfall	dominates	

in	the	southern	part	of	the	catchment,	whereas	the	northern	end	usually	experiences	

summer	dominant	rainfall	(LCMA,	2012).	

	

In	2009,	there	were	10	dams,	323	weirs	and	an	extensive	system	of	canals,	regulators,	

pumps	and	off-river	storages	within	the	Lachlan	catchment	(Armstrong,	Kingsford,	&	

Jenkins,	2009).	Wyangala	Dam	is	the	major	dam	regulating	the	Lachlan	River,	with	a	

storage	capacity	of	1,220,000	ML,	and	operates	in	conjunction	with	Lake	Brewster	and	

Lake	Cargelligo	to	supply	water	to	the	lower	Lachlan	Valley	about	150	km	west	of	

Forbes	(LCMA,	2012).	The	Belubula	River	is	regulated	by	Carcoar	Dam,	which	has	a	

capacity	of	36,000	ML,	and	is	located	about	10	km	downstream	of	Blayney.		

5.2.2.	Climate	variability	and	change		

Climate	modelling	by	the	CSIRO	Sustainable	Yields	Project	suggests	highly	variable	

water	availability	scenarios	in	the	Lachlan	region	under	climate	change	(CSIRO,	2008a).	
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The	moderate	scenario	of	2030	climate	predicts	an	11%	reduction	in	water	availability	

(relative	to	~1990	levels),	a	13%	reduction	in	end-of-system	flows	and	an	8%	reduction	

in	overall	diversions.	The	extreme	estimates,	which	come	from	the	high	global	

warming	scenario,	range	from	a	17%	increase,	to	a	34%	reduction	in	mean	annual	

runoff.		

	

Historically,	most	inflows	to	the	Lachlan	catchment	came	from	spring/winter	rainfall;	

however,	this	weather	zone	is	shifting	further	south	(CSIRO,	2008a).	As	a	result,	south-

western	NSW	is	predicted	to	become	more	water-stressed	as	the	majority	of	rainfall	

will	occur	in	the	summer	when	there	is	more	evaporation.	The	MDBA	estimates	that	

with	significant	capital	investment	in	irrigation	technology	and	associated	

management	practises,	farm	water	efficiency	savings	of	around	10-20%	could	be	

achieved	in	the	Lachlan	region.	Water	efficiency	measures	are	seen	by	the	MDBA	to	

provide	an	opportunity	to	off-set	the	predicted	11%	reduction	in	water	availability	

under	climate	change	(MDBA,	2010b).	Even	so,	while	lower	average	inflows	are	one	

expected	impact	of	climate	change,	the	most	significant	challenge	for	water	managers	

in	the	Lachlan	will	be	dealing	with	extreme	weather	events	such	as	prolonged	drought	

(Lukasiewicz,	Finlayson,	et	al.,	2013).		

5.2.3.	Flow	regime	and	river	condition	

The	Lachlan	is	an	understudied	catchment	within	the	Basin,	with	few	recent	ecological	

studies.	Sims	(1996)	found	that	the	construction	of	Wyangala	Dam	has	altered	the	

lower	Lachlan’s	flow	regime	in	a	number	of	ways.	Spring	flooding	is	reduced	to	less	

than	one	third	of	pre-development	conditions:	the	size	and	duration	of	large	and	

smaller	spring	floods	have	decreased.	Peak	spring	discharge	has	been	delayed	by	one	

month	until	October;	inter-annual	variability	in	flows	has	been	reduced;	and	average	

annual	flows	have	almost	halved	(from	around	234,000	ML/year	to	120,000	ML/year	

at	Oxley,	the	terminal	end	of	the	river	system).	Periods	of	low	flow	at	Forbes	have	

been	reduced	from	27%	of	the	time	under	pre-Wyangala	conditions,	to	only	2%	in	

1997.	Low	and	zero	flows	are	the	most	altered	from	the	pre-development	reference	

condition.	In	addition,	there	has	been	a	seasonal	reversal	where	the	average	summer	

flow	has	doubled	or	trebled	compared	to	reference	condition	while	winter	flows	have	
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been	reduced	by	30–40%	(Sheldon,	Thoms,	Berry,	&	Puckridge,	2000).	A	shift	in	

agricultural	practices	towards	summer-irrigated	crops	has	caused	further	alteration	to	

the	pre-development	winter/spring	flow	pattern.		

	

The	Lachlan’s	heavily	regulated	flow	regime,	in	addition	to	other	anthropogenic	

pressures,	has	caused	a	decline	in	wetland	condition	(Sheldon	et	al.,	2000).	For	

example,	the	condition	of	the	Great	Cumbung	Swamp	complex	is	considered	poor	to	

critical	due	to	hydrologic	pressures.	According	to	local	knowledge,	prior	to	the	

December	2010	floods,	it	had	been	over	nine	years	since	the	Great	Cumbung	Swamp	

had	received	more	than	a	‘trickle’	from	the	Lachlan	River	(LCMA,	2012).	As	a	result	of	

river	regulation,	some	areas	of	the	Cumbung	are	wetter	than	pre-development	

conditions	and	have	been	invaded	by	inundation-tolerant	Typha	species,	while	the	

vegetation	in	other	areas	has	shifted	from	a	wetter	to	a	drier	wetland	community.	

Many	river	red	gums	have	died	from	being	inundated	too	long,	while	other	red	gums	

located	on	the	perimeter	of	the	wetland	are	showing	signs	of	water	stress	due	to	

reduced	flooding	(Sims	&	Thoms,	1998).	Colloff	et	al.	(2015)	completed	a	more	recent	

assessment	of	change	in	ecological	condition	at	the	Basin	scale	and	found	there	have	

been	ecological	‘winners	and	losers’	following	the	development	of	rivers	for	

agriculture.	They	found	a	pattern	of	historical	decline	and	fluctuating	stability	in	

ecological	condition,	with	declines	during	drought,	and	recovery	following	floods.		

	

The	Sustainable	Rivers	Audit	(SRA),	estimated	ecosystem	condition	of	catchments	in	

the	Basin,	grouping	them	as	good,	moderate,	poor,	very	poor	or	extremely	poor,	based	

on	a	series	of	ecological	indicators.	The	Lachlan	catchment	was	rated	as	‘very	poor’	

between	2004-2007,	as	compared	to	the	reference	condition	(Davies,	Harris,	Hillman,	

&	Walker,	2008).	A	second	audit	conducted	during	continuing	drought	conditions	from	

2008-2010,	found	that	ecosystem	health	in	the	Lachlan	Valley	was	ranked	lowest	

amongst	the	23	SRA	valleys	(Table	8;	MDBA,	2012b).	The	SRA	used	a	set	of	expert	rules	

to	establish	a	Health	Rating	based	on	indices	of	hydrology,	fish	and	macroinvertebrate	

condition	(Davies,	Stewardson,	Hillman,	Roberts,	&	Thoms,	2012).			
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Table	8:	Ecosystem	Health	ranking	of	the	Lachlan	catchment	in	relation	to	other	valleys	in	the	Murray-
Darling	Basin	(adapted	from	MDBA,	2012b)	

Health	Rating		 Valley	
Good		 Paroo	
Moderate		 Warrego	
Poor	 Castlereagh,	Condamine,	Darling	

Border	Rivers,	Gwydir,	Murray	(central),	Murray	(lower),	Murray	
(upper),	Namoi,	Ovens,	Wimmera		
Avoca,	Kiewa,	Mitta	Mitta,	Murrumbidgee	
Campaspe,	Loddon		

Very	Poor	 Broken,	Goulbourn,	Lachlan,	Macquarie	
Extremely	
Poor	

	

	

In	the	2008-2010	SRA,	the	fish	community	was	found	to	be	in	‘extremely	poor'	

condition,	with	alien	species	contributing	over	71%	of	the	biomass	in	samples.	The	

macroinvertebrate	community	was	in	moderate	condition	and	riverine	vegetation	was	

in	poor	condition	with	reduced	abundance	and	nativeness.		The	physical	form	of	the	

river	was	found	to	be	in	good	condition,	and	the	river’s	hydrology	was	in	moderate	

condition	relative	to	the	reference	condition	(Davies	et	al.,	2012,	pg.	364).	

	

Water	reforms,	which	were	discussed	at	length	in	the	previous	chapter,	have	sought	to	

address	declines	in	ecosystem	health	through	improved	water	management.	

Commonwealth	level	water	reforms,	particularly	focused	on	the	Basin,	have	

significantly	changed	the	balance	of	productive	and	environmental	water	in	the	

Lachlan.	National	water	reforms	to	date	have	had	a	strong	focus	on	water	quantity;	

however,	the	Lachlan	also	has	some	water	quality	issues	including	localised	salinity,	

blue-green	algal	blooms,	elevated	nutrient	loads,	turbidity	and	thermal	pollution	

(LCMA,	2012).	The	current	institutional	arrangements	for	water	management	will	be	

described	in	the	next	section.		

5.3.	Water	governance	system		

5.3.1.	Water	sharing	in	the	Lachlan		

The	key	legal	instrument	for	managing	water	in	the	Lachlan	catchment	is	the	Lachlan	

Regulated	Water	Sharing	Plan	(Lachlan	WSP)	(NSW	Government,	2003)	prepared	
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under	the	NSW	Water	Management	Act	2000.	The	Lachlan	WSP	commenced	on	July	1,	

2004,	but	was	suspended	the	same	day	due	to	drought	conditions	(Department	of	

Infrastructure,	2004).	The	WSP	recommenced	on	September	16,	2011	following	heavy	

rains	and	flooding	in	the	Lachlan	catchment.	The	WSP	estimates	annual	average	

surface	water	availability	in	the	Lachlan	to	be	1140	GL/year,	based	on	models	of	a	

relatively	wet	period	prior	to	the	Millennium	Drought.	Around	321	GL/year	(28%)	was	

historically	used,	including	surface	water	diversions	(292	GL/year)	and	eventual	stream	

flow	loss	induced	by	groundwater	use,	prior	to	the	WSP	being	introduced	(CSIRO,	

2008a).	This	is	considered	to	be	a	moderately	high	level	of	water	resources	

development.	Groundwater	use	was	estimated	to	be	around	236	GL/year	or	45%	of	

total	water	use.	The	restructuring	of	agricultural	industries	following	the	Millennium	

Drought	has	meant	actual	water	usage	has	been	consistently	below	the	limit	of	the	

WSP	since	2011,	as	further	explained	later.		

	

The	WSP	limits	long-term	average	annual	usage	to	305	GL	or	approximately	27%	of	the	

modelled	annual	average	water	availability.	On	the	1st	July	each	year,	DPI	Water	

(previously	NSW	Office	of	Water)	determines	the	volume	of	available	water	in	storage,		

which	is	a	function	of	rainfall,	inflows	to	storages,	evaporation	and	the	efficiency	of	

water	delivery	infrastructure	(Department		of	Primary	Industries,	2015b).	DPI	Water	

announces	Available	Water	Determinations	or	‘water	allocations’,	which	is	the	volume	

of	water	a	user	can	extract	based	on	their	water	entitlement.	Individual	licence	holders	

may	use	up	to	76%	of	their	entitlement	subject	to	the	maximum	diversion	limit	being	

exceeded	(NSW	Government,	2003).	

	

The	vision	of	the	Lachlan	WSP	is	“to	achieve	a	healthy	Lachlan	River	that	provides	a	

dynamic	and	sustainable	environment	for	native	plants	and	animals,	that	is	enjoyed	

and	valued	by	the	community	and	that	is	managed	for	the	socio-economic	interest	of	

the	people	of	the	Lachlan	catchment”	(Part	2,	Clause	9).	The	WSP	relies	mostly	on	

translucency	rules	for	the	provision	of	water	for	the	environment.	Translucency	rules	

mimic	‘natural’	river	flows	by	releasing	water	from	the	dam	as	inflows	are	coming	in.	

The	WSP	emphasizes	ecological	objectives	aiming	to	maintain	or	restore	the	key	
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environmental	features	of	the	Lachlan	River	system	by	mimicking	pre-development	

conditions	(Box	2).	

	

The	WSP	aims	to	achieve	a	diversity	of	river	habitat	and	life;	restoration	of	the	

floodplain;	improved	health	and	function	of	wetlands;	an	increase	in	the	abundance	

and	diversity	of	native	aquatic	species	including	water	birds;	and	the	restoration	of	

water	quality	to	support	ecosystems.	In	line	with	the	principles	of	ESD,	the	WSP	also	

includes	more	socially	focused	objectives	to	provide	access	for	towns,	riparian	

landholders,	irrigators	and	industry	to	extract	water;	to	provide	water	for	social	needs	

and	amenity	values	of	the	Lachlan	Valley	community;	and	to	manage	water	in	a	way	

that	recognises,	respects	and	incorporates	the	spiritual,	economic	and	aesthetic	values	

of	the	water	source	(NSW	Government,	2003,	Part	2,	Clause	10).		

Box	2:	Water	Sharing	Plan	for	the	Lachlan	Regulated	River	Water	Source	-	Environmental	Rules	
(Department	of	Infrastructure,	2004).	

Reserve	all	water	above	the	Plan	extraction	limit	for	the	environment	
- This	ensures	that	there	is	no	erosion	of	the	long-term	average	volume	of	water	

available	to	the	environment	during	the	life	of	the	Plan.	
- This	means	that,	on	a	long-term	average	basis,	approximately	75%	of	yearly	flows	in	

the	river	are	protected	for	the	maintenance	of	environmental	health.	
Improve	lower	system	flows	and	winter/spring	flow	variability	

- This	is	done	by	passing	some	inflows	through	Wyangala	Dam	(called	‘translucent’	
releases)	and	prohibiting	extraction	of	some	tributary	inflows	or	the	diversion	of	
flows	into	Lakes	Brewster	or	Cargelligo.	This	cannot	occur	until	250,000	megalitres	
(ML)	have	entered	Wyangala	Dam,	commencing	from	1	January	each	year.	

- The	rules	apply	from	mid-May	to	mid-November	at	Wyangala	and	the	start	of	June	
to	the	end	of	November	at	Lake	Brewster.	

- The	Lake	Brewster	flow	targets	vary	between	3,500	ML/day	and	8,000	ML/day,	
depending	on	the	inflows	that	are	occurring	at	the	time,	the	volume	of	water	in	
Wyangala	Dam,	the	volume	of	flows	that	have	entered	Wyangala	Dam	and	that	
have	already	passed	Lake	Brewster	so	far	that	year.	

- Total	volume	of	translucent	and	tributary	flows	is	up	to	350,000	ML/year	measured	
at	Brewster	Weir.	

Provide	reserves	of	water	for	environmental	purposes	[Environmental	Contingency	Allowance]	
- Reserve	10,000	ML	of	water	in	Wyangala	Dam	and	10,000	ML	in	Lake	Brewster	

whenever	the	total	volume	of	water	available	to	general	security	access	licenses	
exceeds	50%	of	the	access	license	share	volume	at	the	beginning	of	a	water	year	or	
reaches	75%	during	a	water	year.	

- Release	this	water	to	support	waterbird	or	fish	breeding,	wetland	watering	or	
increase	flow	variability.	

Provide	a	reserve	of	water	for	water	quality	management	purposes	
- Reserve	20,000	ML	of	water	in	Wyangala	Dam	each	water	year.	
- Release	this	water	for	purposes	to	reduce	salinity	levels	or	mitigate	blue-green	algae	

outbreaks.	
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The	WSP	for	the	Lachlan	Unregulated	and	Alluvial	Water	Sources	includes	both	

unregulated	surface	water	and	groundwater	resources	in	the	Lachlan	region	that	are	

not	included	under	the	WSP	for	the	Lachlan	Regulated	WSP.	The	Unregulated	(Macro)	

WSPs	provide	rules,	objectives	and	strategies	for	the	equitable	use,	protection,	

enhancement	and	maintenance	of	the	named	water	sources.		

5.3.2.	Property	rights	for	water	

As	explained	in	Chapter	4,	water	entitlements	are	not	a	property	right	in	a	legal	sense,	

but	an	entitlement	to	access	a	share	of	the	available	water.	This	section	outlines	the	

system	of	water	entitlements	in	the	Lachlan	catchment.			

5.3.2.1.	Surface	and	groundwater	entitlements		

There	are	655	GL	of	surface	water	entitlements	on	the	Lachlan	River	(Table	9)	and	a	

further	26	GL	on	the	Belubula	River,	a	tributary	of	the	Lachlan.	While	the	largest	

volume	of	entitlements	is	general	security	irrigation	(841	licenses	amounting	to	

592,816	unit	shares	of	water),	these	water	users	have	the	lowest	priority.	In	all	but	the	

most	exceptional	drought	years,	‘high	priority’	water	users	including	stock	and	

domestic	and	local	water	utilities	will	receive	allocations	equal	to	100%	of	their	share	

component.		

	

During	the	Millennium	Drought	high	security	allocations	dropped	to	around	10%	

(LCMA,	2012).	High	security	irrigation	licenses	will	generally	receive	1	ML	per	unit	

share;	while	general	security	licence	holders	will	only	receive	a	share	of	the	remaining	

water	after	high	priority	needs	have	been	met	(Department	of	Infrastructure,	2004).	

General	security	water	users	are	allocated	water	through	‘continuous	accounting’,	

which	means	that	unused	water	allocations	can	be	carried	over	and	are	no	longer	

forfeit	at	the	end	of	the	water	year.	General	security	licenses	will	only	receive	an	

allocation	when	there	is	a	significant	inflow	into	the	dam.	In	2009-10	at	the	very	end	of	

the	Millennium	Drought,	general	security	license	holders	had	no	water	available	to	

them	while	high	security	users	had	just	one	per	cent	of	their	allocation	available	to	

them.	The	highest	priority	was	for	local	water	utilities,	which	were	able	to	extract	50	

per	cent	of	their	share	component	(Green,	Petrovic,	Moss,	&	Burrell,	2011).	
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Irrigation	development	occurred	more	slowly	in	the	Lachlan	than	in	most	southern	

valleys	within	the	Basin,	with	current	levels	of	development	considered	moderately	

high.	The	majority	of	surface	water	irrigation	involves	licenced	users	diverting	water	

directly	from	the	Lachlan	River.	The	exception	is	Jemalong	Irrigation	District,	which	

diverts	water	from	the	Jemalong	Weir	(constructed	in	1936)	near	Forbes.	Jemalong	

Irrigation	supplies	surface	water	to	100	farms,	with	most	farms	holding	a	general	

security	water	entitlement	of	970	ML	(MDBA,	2010b).	All	surface	irrigation	diversion	

infrastructure	is	privately	owned,	either	by	individual	license	holders	or	Jemalong	

Irrigation	Ltd.	There	are	five	Indigenous	groups	that	hold	eleven	commercial	water	

licenses	in	the	Lachlan	with	a	total	allocation	of	450	ML,	most	of	which	is	general	

security	(LCMA,	2012).		

Table	9:	Lachlan	water	entitlements	2009-2010	(adapted	from	Green	et	al.,	2011)	

Lachlan	River	Entitlements		 Volume	of	licenses		 Percentage	of	total	
licenses	

Local	Water	Utilities	 15,545	ML	 2.37	
Stock	&	Domestic	 12,299	ML	 2.14	
High	Security	Irrigation	 26,685	unit	shares		 4.07	
General	Security	Irrigation	 592,816	unit	shares	 88.68	
Conveyance	 17,911	unit	shares	 2.73	
TOTAL	 654,987	 100	
	

The	Lachlan	catchment	accounts	for	around	14	per	cent	of	all	groundwater	use	in	the	

Basin	(CSIRO,	2008a).	The	licensed	entitlement	in	the	valley	totals	over	257	GL	from	

11,584	bores	(Table	10).	There	is	also	8	GL	of	groundwater	entitlement	in	the	Belubula	

valley	(MDBA,	2010b).	The	majority	of	groundwater	use	within	the	Lower	Lachlan	

Groundwater	Source	WSP	area	is	for	irrigation.	In	areas	outside	the	plan	area,	the	

major	water	use	is	for	stock,	irrigation	and	mine	dewatering,	with	town	water	supplies	

accounting	for	a	total	of	10,395	ML	of	groundwater	entitlement	(Green	et	al.,	2011).		

Table	10:	Lachlan	groundwater	entitlements	2009-2010	(adapted	from	Green	et	al.,	2011)	

Lachlan	Groundwater	Entitlements	(licensed	
water)	

Volume	of	licenses	(ML)	

Areas	outside	the	WSP	 209,706		
WSP	for	the	Lower	Lachlan	Groundwater	Source	 47,935		
TOTAL	 257,641	
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Overall,	the	Lachlan	catchment	is	the	tenth	largest	diverter	of	surface	water	and	the	

fourth	largest	diverter	of	groundwater	out	of	the	20	irrigation	valleys	of	the	Basin	

(LCMA,	2012).	The	next	section	will	outline	the	environmental	water	entitlements	in	

place	following	water	buy-backs.	

5.3.2.2.	Environmental	water	entitlements		

The	Lachlan	WSP	limits	average	annual	usage	to	305	GL	(around	26%	of	the	1140	GL	

average	annual	surface	water	availability).	However,	the	other	74%	of	surface	water	

does	not	necessarily	support	environmental	values,	as	much	is	lost	through	operating	

the	river,	transmission	losses	and	evaporation	(LCMA,	2012).	The	WSP	sets	out	rules	

for	the	allocation	and	release	of	planned	environmental	water,	but	does	not	prescribe	

objectives	for	the	management	of	purchased/licensed	environmental	water.	These	are	

outlined	in	the	Lachlan	Environmental	Water	Management	Plan,	which	sets	

environmental	targets	and	watering	priorities	based	on	important	ecological,	cultural	

and	social	values	(Lachlan	Riverine	Working	Group,	2015).	

	

Table	11	outlines	the	entitlements	held	by	the	NSW	Office	of	Environment	and	

Heritage	(OEH)	and	the	Commonwealth	Environmental	Water	Holder	(CEWH).	

Purchased	environmental	water	entitlements	make	up	roughly	17%	of	licensed	water	

in	the	catchment,	which	amounts	to	less	than	5%	of	the	annual	surface	water	

availability.	The	CEWH	holds	the	bulk	of	purchased	environmental	water	in	the	Lachlan	

(roughly	77%);	however,	OEH	holds	more	high	security	water	than	the	CEWH.	As	a	

result	of	the	CEWH’s	purchasing	of	water	licenses	between	2008-2010,	the	Lachlan	is	

now	below	the	Sustainable	Diversion	Limit	(SDL)	outlined	in	the	Basin	Plan.		

Table	11:	High	security	and	general	security	environmental	water	holdings	in	the	Lachlan	owned	by	
the	Commonwealth	and	New	South	Wales	Governments	(information	from	Lachlan		Riverine	Working	
Group,	2015)	

Environmental	
water	holdings	

High	
Security	
(ML)	

General	
Security	
(ML)	

Total	
(ML)	

Proportion	of	
ownership	(%)	

Commonwealth	 733	 86,923	 87,656	 77.42	
New	South	Wales	 1000	 24,569	 25,569	 22.58	

Total	 1733	 111,492	 113,225	 100	
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5.3.3.	Harvesting	and	use	of	water	in	the	Lachlan		

While	there	are	654,987	unit	shares	of	surface	water	entitlement	(and	257,641	ML	of	

groundwater	entitlement)	on	the	Lachlan	River,	the	average	total	water	use	for	both	

surface	water	and	groundwater	is	around	450,000	ML	per	year	(including	evaporation	

losses	and	conveyance),	depending	on	seasonal	conditions	(Lachlan	Valley	Water,	

2015).	Actual	harvesting	of	water	from	the	river	(water	use	based	on	entitlement)	is	

highly	variable	and	subject	to	a	number	of	factors	such	as	water	availability,	drought,	

commodity	and	water	prices,	and	other	economic	drivers	in	the	agricultural	industry.	

In	addition,	with	the	adoption	of	continuous	accounting,	a	farmer	may	choose	to	carry	

over	some	water	to	the	next	water	year,	rather	than	using	their	entire	water	allocation.		

	

In	the	Lachlan	valley,	surface	water	irrigation	expanded	significantly	after	the	1982–83	

drought	with	water	use	increasing	four	fold	from	100	GL	in	1983–84	to	400	GL	in	

1994–95	when	the	Cap	was	introduced	(MDBA,	2010b).	Prior	to	the	Millennium	

Drought,	surface	water	use	ranged	from	280	to	435	GL/year.	Immediately	prior	to	the	

drought	total	surface	and	groundwater	use	was	approximately	550	GL	(MDBA,	2010b).		

	

Groundwater	use	in	the	lower	Lachlan	increased	from	45	GL	in	2000–01	and	remained	

stable	at	around	120–130	GL	in	�the	period	2002–03	to	2007–08	during	the	drought	

(MDBA,	2010b).	Groundwater	use	in	the	upper	Lachlan	increased	from	26	GL	in	2002–

03	to	83	GL	in	2006–07	and	is	primarily	used	for	vegetable	and	lucerne	production,	

with	some	used	for	cereals,	pastures	and	dairy	production.	Farmers	prefer	to	use	

surface	water	due	to	the	high	cost	of	pumping	groundwater,	but	become	increasingly	

reliant	on	groundwater	in	dry	times.	If	groundwater	was	the	only	long-term	water	

supply,	a	number	of	these	farm	businesses	are	likely	to	become	unviable	(MDBA,	

2010b).	

	

Figure	6	illustrates	how	annual	licenced	water	use	has	varied	over	the	period	2004-05	

to	2014-15	(Burrell,	Moss,	Ali,	&	Petrovic,	2015).	This	figure	includes	environmental	

water	licenses	held	by	the	State	and	Commonwealth	Governments.	Water	availability	

in	2014-15	fell	compared	to	2013-14	with	the	holders	of	general	security	licences	

having	access	to	approximately	50	per	cent	of	their	share	component	throughout	the	
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year.	The	reduced	water	availability	in	2014-15	led	farmers	to	reduce	their	planted	

areas	from	the	previous	year,	with	a	corresponding	drop	in	water	account	usage	

(Figure	6).	The	average	annual	surface	water	usage	since	the	commencement	of	the	

WSP	is	120,000	ML,	with	a	flattening	of	the	upward	trend	apparent	for	the	first	few	

years	after	the	drought	broke.			

	

	

Figure	6:	Water	usage	(ML)	in	areas	managed	under	the	Lachlan	Regulated	Water	Sharing	Plan	(Burrell	
et	al.,	2015)	

Figure	7	outlines	licenced	environmental	water	use	over	the	period	2004-05	to	2014-

15,	which	made	up	a	fairly	small	component	of	total	licenced	water	use	(Burrell	et	al.,	

2015).	In	2014-15	a	total	of	77,173	ML	of	held	environmental	water	was	made	

available	with	5,821	ML	being	used	and	70,391	ML	of	general	security	water	to	be	

carried	forward	to	the	2015-16	water	year.	There	was	no	water	allocated	to	the	

Environmental	Contingency	Allowance	(ECA)	under	the	Water	Sharing	Plan	in	2014-15	

as	the	trigger	levels	were	not	met.	The	Water	Quality	Allowance	(WQA)	in	the	Lachlan	

River	regulated	water	source	was	allocated	20,000	ML	on	1	July	2014,	but	none	of	this	

water	was	used	so	it	was	forfeited	at	the	conclusion	of	the	water	year	(Burrell	et	al.,	

2015).		

	

The	information	presented	in	this	section	can	be	difficult	to	find	and	interpret,	and	

some	documents	have	conflicting	information	on	average	flow	figures,	depending	on	
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the	parameters	they	have	used	in	their	models	and	the	time	period	being	considered.	

Although	paper	entitlements	in	the	Lachlan	are	well	over	the	limits	outlined	in	the	

WSP,	actual	water	usage	following	the	Millennium	Drought	has	been	consistently	

lower	on	average	than	the	WSP	limit.	As	such,	it	is	expected	that	Lachlan	water	users	

will	not	be	expected	to	reduce	their	water	usage	further	to	comply	with	the	SDLs	

outlined	in	the	Basin	Plan,	due	to	come	into	effect	in	2019.	The	Plan	includes	an	

estimated	limit	of	570	GL/year	for	the	Lachlan	(Basin	Plan,	2012).	The	Commonwealth	

has	already	recovered	more	water	than	is	required	to	meet	the	current	SDL.	The	next	

section	will	describe	how	Commonwealth	and	State	water	reforms	have	shaped	water	

institutions	in	the	Lachlan.		

	

Figure	7:	Environmental	water	use	in	areas	managed	under	the	Lachlan	Regulated	Water	Sharing	Plan	
(Burrell	et	al.,	2015) 

5.3.4.	Water	reforms	in	the	Lachlan	catchment:	transition	towards	sustainability			

The	abridged	history	of	water	governance	in	Australia	provided	in	Chapter	4	outlined	

the	evolution	of	a	polycentric	water	governance	regime	operating	at	multiple	scales	

and	levels.	As	a	result	of	reforms,	water	policy	development	has	become	largely	top-

down	with	the	Commonwealth	holding	significant	decision-making	powers,	as	well	as	

providing	leadership	and	funding.	At	the	local	level,	people	influence	water	

governance	through	lobbying	politicians,	participating	in	planning	processes	and	

sharing	local	knowledge,	but	very	little	decision-making	power	rests	at	the	local-level.		
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The	institutional	arrangements	around	water	use	are	complex	and	can	be	understood	

at	four	key	levels.	At	the	Commonwealth	level,	water	is	managed	as	a	shared	common	

property	resource	through	intergovernmental	agreements,	such	as	the	Murray-Darling	

Basin	Agreement.	At	the	State	level,	water	is	seen	as	State	property,	where	States	have	

the	authority	to	regulate	access	and	use	of	water.	The	third	level	encompasses	access	

rights	that	are	assigned	to	subordinate	organisations	such	as	private	irrigation	bodies,	

or	licenced	users	within	regulated	systems	at	the	river/catchment	level.	The	lowest	tier	

is	the	individual	water	user.	While	adopting	a	case	study	approach	in	the	Lachlan	

catchment,	this	research	seeks	to	understand	the	operation	and	interplay	of	all	levels	

of	governance	that	significantly	drive	institutional	change	and	reform	at	the	catchment	

level	through	financial	investments,	rule-making,	markets	and	social	networks.		

	

The	catalyst	to	begin	actively	managing	water	to	protect	environmental	values	in	the	

Lachlan	catchment	was	the	failure	of	a	bird	breeding	event	in	Booligal	wetlands	in	

1984,	resulting	in	the	death	of	thousands	of	ibis	chicks	(Wettin	&	Thurtell,	2007).	

Following	this	event,	water	was	diverted	to	support	bird	breeding	at	Booligal	wetlands	

in	1985,	1989	and	1990,	before	environmental	allocations	existed	in	the	majority	of	

the	Basin	(NWC,	2012).	Environmental	flows	were	formalised	in	water	policy	for	the	

Lachlan	River	in	1992-93	(around	the	time	ESD	principles	were	being	adopted	

nationally),	with	a	contingency	allowance	being	set	aside	in	Wyangala	Dam	for	

environmental	purposes.	Despite	the	good	intentions,	only	a	small	portion	of	this	

allowance	was	actually	released	for	the	environment	(Wettin	&	Thurtell,	2007).	

	

When,	in	1995,	the	Murray-Darling	Basin	Ministerial	Council	(MDBMC)	announced	the	

cap	on	surface	water	from	the	Basin’s	river	systems,	some	irrigators	in	the	Lachlan	

thought	a	blanket	cap	across	the	Basin	was	unfair,	as	they	perceived	the	Lachlan	River	

to	be	less	developed	than	other	catchments	based	on	the	1993-94	levels	of	extraction.	

The	long-term	cap	average	for	the	Lachlan	catchment	is	estimated	to	be	around	40%	

of	the	licensed	entitlement.	The	cap	constrains	a	further	increase	in	water	diversions,	

but	does	not	prevent	new	developments	provided	the	water	is	obtained	through	water	

efficiency	measures	or	through	water	trading	(LCMA,	2012).	
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The	WSP	process	initiated	in	the	early	2000s	under	the	NSW	Water	Management	Act	

2000,	limited	average	annual	usage	to	25%	of	the	long	term	average	(or	305,000ML)	

and	amounted	to	a	further	reduction	in	water	availability	(compared	to	the	cap)	for	

surface	water	users.	While	water	users	faced	a	reduction	in	their	water	allocations,	the	

Water	Management	Act	strengthened	their	legal	claim	on	water	by	improving	the	

security	of	their	entitlement	and	separating	land	and	water	rights	to	encourage	water	

trading.	In	a	legal	sense,	as	NSW	owns	the	water	and	gives	out	licenses	to	regulate	use,	

the	government	has	the	right	to	reduce	water	allocations	for	irrigation;	however,	this	

is	politically	implausible	in	a	democracy.	Given	the	history	of	government	policy	that	

actively	encouraged	water	use,	irrigators	justifiably	believed	they	had	a	strong	right	to	

water,	even	though	they	never	had	legal	ownership	of	it.	From	an	irrigator’s	

perspective,	the	WSPs	represented	a	diminution	in	the	security	of	their	water	rights,	

even	though	in	a	legal	sense	their	property	rights	were	actually	strengthened	(McLeod	

&	Warne,	2008).		

	

In	addition	to	changes	in	surface	water	access,	a	rising	awareness	of	massive	over-

allocation	in	inland	NSW	groundwater	systems	led	to	the	Australian	Sustainable	

Groundwater	Entitlement	(ASGE)	process	(Department		of	Primary	Industries,	2015a).	

The	Lower	Lachlan	groundwater	zone	was	reviewed	as	part	of	ASGE,	which	resulted	in	

a	50%	reduction	in	groundwater	entitlements	from	215GL	to	108GL	in	2007-08.	This	

process	included	the	allocation	of	120	GL	of	supplementary	licenses	that	were	

gradually	reduced	up	to	2015,	in	order	to	help	water	users	adjust.	The	upper	Lachlan	

groundwater	aquifer	was	not	subject	to	the	ASGE	process	as	annual	usage	is	much	

lower	than	entitlement	(MDBA,	2010b).		

	

The	failure	of	the	WSPs	to	deliver	sufficient	volumes	of	water	to	meet	environmental	

objectives	resulted	in	State	and	Commonwealth	Governments	initiating	a	series	of	

water	‘buybacks’	from	2007-09	(MDBA,	2010b).	Irrigation	licenses,	which	were	mostly	

empty	during	the	Millennium	Drought,	were	purchased	from	water	users	in	order	to	

support	environmental	values.	Purchased	environmental	water	licenses	(Table	11)	

have	the	same	conditions	and	legal	priority	as	other	irrigation	licenses.	NSW	purchased	

water	through	the	Environmental	Trust	and	RiverBank	funding,	while	the	
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Commonwealth	water	was	purchased	as	part	of	‘Restoring	the	Balance	in	the	Murray-

Darling	Basin’,	a	$3.1	billion	initiative	within	‘Water	for	the	Future’.	In	the	Lachlan,	a	

large	proportion	of	the	Commonwealth	water	buybacks	occurred	in	the	Lower	Lachlan,	

including	a	50	GL	parcel	bought	from	Twynam	Pastoral	Company	(MDBA,	2010b).	As	

the	Lachlan	only	flows	into	the	Murrumbidgee	during	flood,	the	MDBA	could	not	

recover	additional	water	for	the	environment	through	the	Basin	Plan	for	‘shared’	

targets	in	the	Basin,	such	as	meeting	downstream	needs	and	flushing	salt	from	the	

mouth	of	the	Murray.		

5.3.5.	Water	efficiency	projects	in	the	Lachlan		

Water	use	efficiency	has	become	an	increasingly	important	goal	in	the	Lachlan	

catchment,	reflecting	water	policy	priorities	at	the	national	level. Recently,	enterprises	
in	the	Lachlan	have	switched	to	more	water	efficient	irrigation	methods	independent	

of	government	assistance,	while	government	on-farm	water-efficiency	programs	have	

aided	other	areas	(LCMA,	2012).	Water	delivery	efficiency	is	also	being	examined	by	

the	Lachlan	Riverine	Working	Group	(LRWG)	to	try	to	improve	flow	regimes	and	deliver	

environmental	water	more	efficiently	(Lachlan	Riverine	Working	Group,	2015).	

	

The	Pilot	On-Farm	Irrigation	Efficiency	Program	(OFIEP)	is	part	of	the	Sustainable	Rural	

Water	Use	and	Infrastructure	Program.	The	overall	funding	for	the	Program	has	now	

reached	$626	million	(Department	of	the	Environment,	2015).	Government	funded	

irrigation	efficiency	projects	generally	involve	a	portion	of	the	‘saved’	water	being	

returned	to	the	CEWH	in	the	form	of	entitlements.	The	OFIEP	in	the	Lachlan	has	

reportedly	recovered	water	efficiency	savings	of	1,310	ML/year,	of	which	1,038	

ML/year	was	transferred	to	the	CEWH.	Round	2	of	the	OFIEP	has	not	commenced,	but	

expected	water	efficiency	savings	are	1,500	ML/year	with	1,100	ML/year	to	be	

transferred	to	the	CEWH.	The	total	water	recovered	for	the	environment	as	a	result	of	

all	three	OFIEP	rounds	will	be	approximately	6,052	ML/year,	although	the	second	two	

rounds	are	not	completed	yet	(LCMA,	2012).	Thus,	while	most	of	the	water	savings	are	

transferred	to	the	Commonwealth,	irrigators	are	entitled	to	keep	around	20-30%	of	

the	‘saved’	water	from	these	projects.		
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5.4.	Summary		

This	chapter	has	detailed	the	social-ecological	context	in	the	Lachlan	catchment	

including	climate,	landscapes,	significant	wetlands,	agricultural	production,	human	

communities,	and	patterns	of	water	use.	This	background	information	illustrated	how	

water	use	in	the	Lachlan	has	undergone	a	transition	towards	sustainability	through	the	

water	reform	process.	In	addition,	the	Millennium	Drought	was	an	important	driver	of	

changes	in	water	use	and	the	restructuring	of	the	agricultural	industry.	The	next	two	

chapters	present	empirical	findings	from	the	interviews	and	content	analysis.		
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Chapter	6:	Results:	Government	intentions	and	stakeholder	

perceptions	of	doing	adaptive	management	

This	Chapter	explores	the	second	research	question:	how	are	water	stakeholders	in	the	

case	study	learning	through	adaptive	management?	Government	intentions	for	

adaptive	management,	expressed	in	legislation	and	policy,	are	contrasted	with	

stakeholder	experiences	of	doing	adaptive	management	on-the-ground.		

	

The	final	part	of	the	chapter	explores	how	stakeholders	construct	and	perceive	

knowledge	differently,	leading	to	persistent	conflicting	views	in	the	Lachlan	catchment.	

Government	intentions	are	explored	through	content	analysis	of	water	policy	

documents,	as	described	in	the	methodology	(Chapter	3).	The	content	analysis	

provides	a	broad	overview	of	salient	concepts	in	the	water	policy	discourse.	These	

findings	are	then	triangulated	with	grey	and	academic	literature,	as	well	as	interview	

data.	

	

Figure	8	provides	a	map	of	organisations	included	in	this	study,	to	assist	with	

interpretation	of	the	results,	based	on	the	researcher’s	perception	of	the	

organisational	landscape.	The	figure	indicates	which	organisations	are	government	or	

non-government	and	the	broad	focus	of	the	organisation’s	activity.	The	acronyms	used	

in	Figure	8	are	explained	in	the	legend,	which	provides	a	window	into	the	complex,	

nested	institutional	arrangements	around	water	in	the	Lachlan.	These	Figures	are	not	

inclusive	of	all	organisations	involved	in	water	management	in	the	Lachlan,	but	include	

the	affiliations	of	interview	participants	in	this	research.	
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Figure	8: Researcher's	interpretation	of	the	organisational	landscape	in	the	Lachlan	case	study 
	
Legend:	Acronyms	used	throughout	this	chapter	and	description	

Organisation	acronym	at	
the	time	of	Interviews		

Description	

CEWO	 Commonwealth	Environmental	Water	Office:	Commonwealth	
environmental	water	managers		

MDBA	 Murray-Darling	Basin	Authority:	Basin	planning,	regulation	and	
management		

NWC	 National	Water	Commission:	drove	the	national	water	reform	agenda,	
abolished	in	2014	

OEH		 Office	of	Environment	and	Heritage:	State	environmental	water	managers		
State	Water		 Name	change	to	WaterNSW	in	2016:	NSW	water	supply	operator	
NoW	 NSW	Office	of	Water:	Name	change	to	DPI	Water,	some	functions	moved	

to	WaterNSW	in	2016	
Regional	NRM	 Transitioned	from	Catchment	Management	Authorities	to	Local	Land	

Services	in	2013		
CSC	 State	Water	Customer	Services	Committee		
CWP	 Critical	Water	Panel:	local	stakeholder	advisory	group	that	operated	during	

the	Millennium	Drought	in	the	2000s,	included	many	members	of	the	CSC		
FMP	 Flood	Mitigation	Panel:	local	stakeholder	advisory	group	during	floods,	

such	as	the	2010	floods		
LRWG	 Lachlan	Riverine	Working	Group:	environmental	water	advisory	group		
LVW	 Lachlan	Valley	Water:	an	independent	industry	group	funded	by	water	

license	holders	in	the	Lachlan	Valley	
	

The	four	major	stakeholder	types	of	interviewees	are	mapped	in	Figure	9,	along	with	

the	domain	they	were	most	concerned	about.	CG	includes	employees	of	the	CEWO,	

MDBA	and	NWC.	SG	includes	employees	of	NoW,	State	Water	and	OEH.	RNRM	
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includes	people	who	previously	worked	for	the	CMA,	currently	work	for	the	LLS,	and	

researchers	with	a	Regional	focus.	AG	includes	representatives	of	the	irrigation	

industry	in	the	Lachlan	and	landholders.		

	

Figure	9:	Researcher's	interpretation	of	participant	perspectives	included	in	the	Lachlan	case	study	
	
Legend:		Stakeholder	code	names	and	description	

Code	name	 Description	 Number	of	participants	

CG	 Commonwealth	Government	agencies:		
CEWO,	MDBA,	NWC		

5	

SG	 State	Government	agencies:		
State	Water,	NoW,	OEH		

7	

RNRM	 Regional	Natural	Resource	Management:	
previous	employee	of	CMA,	current	employee	of	
LLS,	member	of	regional	committee,	researcher		

4	

AG		 Landholders,	irrigation	representatives	 3	

6.1.	Government	intentions	for	adaptive	management		

Adaptive	management	is	legally	embedded	within	natural	resource	management	in	

NSW	through	the	‘Standard	for	Quality	Natural	Resource	Management’	(NRC,	2005).	

As	the	Standard	is	a	statutory	document,	the	law	requires	that	adaptive	management	



	

	 126	

be	applied	in	natural	resource	management	in	NSW.	In	addition,	the	Commonwealth	

Water	Act	2007	and	NSW	Water	Management	Act	2000	legislate	that	adaptive	

management	principles	should	be	applied	in	water	management.	While	there	is	clear	

statutory	support,	some	ambiguity	remains	around	the	definition	and	process	of	

adaptive	management.		

	

Of	the	major	policy	and	strategy	documents	covering	all	aspects	of	the	water	sector,	

33	documents	(17%;	n=190)	refer	directly	to	adaptive	management	(Figure	10).	An	

additional	five	documents	refer	to	MER	or	MERI	(Monitoring,	Evaluation,	Reporting	

and	Improvement),	which	is	another	version	of	adaptive	management	appearing	in	

water	planning	and	catchment	management	documents.	The	cross-section	of	

documents	shows	strong	government	intentions	for	planning	(mentioned	in	89%	of	

the	documents);	reporting	(82%);	and	monitoring	(79%),	while	evaluation	(61%),	

adapting	(56%)	and	learning	(23%)	are	less	prominent	in	the	water	policy	discourse.	

The	major	activities	of	planning,	monitoring	and	evaluation	are	not	always	tied	

together	as	components	of	an	adaptive	management	cycle.		

	

Figure	10:	References	to	adaptive	management	and	related	concepts	in	the	key	water	documents	of	
the	Department	of	Environment	and	Energy,	New	South	Wales	Office	of	Water	and	LCMA	(n=190)	

The	content	analysis	suggests	government	agencies	have	stronger	intentions	for	‘front	

end’	planning	than	‘back	end’	evaluation	and	learning.	These	findings	are	consistent	

with	the	NWC	evaluations,	which	highlighted	the	need	for	government	agencies	to	
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improve	monitoring	and	evaluation	arrangements	in	water	planning	(NWC,	2013b)	and	

environmental	water	management	(NWC,	2012).	The	NWC	found	that	water	plans	

were	developed	rapidly,	often	with	aspirational	planning	commitments	and	objectives	

that	were	not	clearly	linked	to	actions.	Monitoring	and	evaluation	programs	were	not	

established	at	the	same	time	as	plans,	apart	from	indicating	timing	of	a	final	review,	

meaning	the	information	needed	to	comprehensively	evaluate	the	plans	was	not	

collected	from	the	beginning.	Monitoring	and	evaluation	was	insufficiently	resourced	

to	produce	consistent	information	to	maximise	learning	opportunities	(NWC,	2013b).	

	

The	NSW	Natural	Resources	Commission	(NRC)	came	to	a	similar	conclusion	when	they	

reviewed	the	State’s	Water	Sharing	Plans:	a	lack	of	monitoring	and	evaluation	

information	made	it	difficult	to	assess	the	outcomes	of	the	plans	(NRC,	2013).	The	lack	

of	information	was	thought	to	be	due	to	the	initial	objectives	being	framed	in	ways	

that	were	difficult	to	measure;	external	environmental	and	social	factors	confounding	

the	outcomes	of	the	plans;	data	collection	was	limited,	or	the	information	collected	

was	not	relevant	to	the	plan	objectives;	five	out	of	seven	of	the	Water	Sharing	Plans	

were	suspended	for	a	number	of	years	due	to	drought;	and	institutional	changes	and	

funding	cuts	led	to	fragmented	monitoring	efforts	(NRC,	2013).	

	

The	evidence	described	in	this	section	suggests	an	active	understanding	of	adaptive	

management	has	not	been	fully	realised	in	Australian	water	policy	cycles,	

notwithstanding	its	rhetorical	emphasis	in	keystone	legislation	and	policy.	Lee	(1993b)	

argues	that	an	adaptive	policy	should	be	designed	from	the	beginning	to	test	

hypotheses	about	the	behaviour	of	an	ecosystem	under	human	influence,	so	policy	is	

an	active	question,	not	a	prescription.	This	is	clearly	not	the	norm	in	the	development	

of	Australian	water	policy.	When	adaptive	management	appears	in	policy,	it	is	mostly	

passive	adaptive	management	(Allan	&	Stankey,	2009),	management	that	builds	on	

past	experience	to	develop	a	single	‘best	practice’,	which	is	incrementally	reviewed	

and	refined	over	time;	rather	than	a	more	active	learning	process.	

	

Stakeholder	interviews,	explored	later	in	this	chapter,	indicate	the	concept	of	adaptive	

management	is	alive	among	water	management	practitioners,	although	they	can	have	
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divergent	understandings	of	what	it	involves.	During	interviews,	almost	all	

stakeholders	identified	learning	as	a	central	component	of	managing	water	adaptively.	

This	on-ground	understanding	is	not	reflected	or	well	supported	in	the	water	policy	

documents,	where	learning	is	rarely	an	explicit	goal	of	management	(23%	of	

documents	discuss	learning;	while	89%	discuss	planning,	n=190).	In	the	academic	

literature,	adaptive	management	is	described	as	a	structured	learning	process;	a	link	

that	is	rarely	made	explicit	in	the	water	policy	documents	(only	4%	of	documents	

explicitly	connect	learning	with	adaptive	management;	n=190;	Figure	10).	These	

findings	indicate	a	divergence	between	academic	discourse	and	policy	discourse.	The	

concept	of	‘learning’	is	not	a	strong	intention	of	government,	or	is	not	common	in	their	

water	policy	lexicon.		

6.1.1.	Context	of	references	to	adaptive	management	in	the	water	documents		

As	described	in	the	methodology,	KWIC	searches	were	conducted	to	establish	the	

context	of	use	of	terms.	A	KWIC	search	revealed	that	of	the	33	documents	referring	to	

adaptive	management,	around	half	include	only	vague	allusions,	where	‘adaptive	

management’	is	mentioned	in	passing	with	no	definition	or	explanation	of	what	it	

involves.	Included	in	the	subset	of	documents	with	a	single	vague	reference	to	

adaptive	management	are	the	keystone	pieces	of	water	legislation	for	NSW	and	the	

Commonwealth,	and	the	National	Water	Initiative	(NWI).	The	NSW	Water	

Management	Act	2000	states:		

The	principles	of	adaptive	management	should	be	applied,	which	should	be	
responsive	to	monitoring	and	improvements	in	understanding	of	ecological	
water	requirements.	(NSW,	2000,	pg.	4,	Chapter	2,	Part	1)	

Under	the	NWI,	the	parties	agree	that	water	access	entitlements	and	planning	
frameworks	will:		

Provide	 for	 adaptive	management	 of	 surface	 and	 groundwater	 systems	 in	
order	 to	 meet	 productive,	 environmental	 and	 other	 public	 benefit	
outcomes.	(COAG,	2004,	pg.	5,	para.	25	(iv))		

The	Commonwealth	Water	Act	2007	states	the	environmental	objectives	and	strategy	
for	River	Murray	increased	flows:  

Must	 include	 adaptive	 management	 principles	 to	 allow	 the	 ability	 to	
optimise	environmental	benefits.	(Comlaw,	2007,	pg.	508,	Part	v)	
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None	of	these	documents	specify	what	the	principles	of	adaptive	management	are	or	

how	they	should	be	applied;	however,	a	comprehensive	definition	is	provided	in	the	

2012	Basin	Plan.	While	17%	of	the	water	documents	mentioned	adaptive	management	

(Figure	10;	n=190),	only	8%	(n=190)	of	the	documents	referred	to	adaptive	

management	AND	defined	or	explained.	Documents	often	describe	a	more	‘passive’	

version	of	adaptive	management,	rather	than	more	‘active’	experimentation	and	

learning	about	the	system.	For	example,	the	NSW	Monitoring,	Evaluation	and	

Reporting	(MER)	approach	states:		

MER	provides	decision-makers	with	timely	information	that	they	can	use	to	
learn	 from	 successes	 and	 failures.	 They	 can	 also	 use	 this	 information	 to	
continuously	respond	and	adapt	to,	or	replace,	policies,	strategies,	programs	
and	actions	so	that	goals	are	realistic	and	NRM	outcomes	are	continuously	
improved…	 Adaptive	 management	 is	 a	 way	 of	 testing	 assumptions	 and	
progressively	reducing	uncertainty	without	delaying	action.	(NSW,	2010,	pg.	
6)	

The	Basin	Plan	clarifies	some	of	the	ambiguity	around	adaptive	management	present	

in	previous	water	legislation,	in	that	it	provides	a	definition	of	the	principles	of	

adaptive	management	and	details	the	steps	involved:		

Adaptive	management	is	taken	to	include	the	following	steps:		
(a)	setting	clear	objectives;	
(b)	 linking	knowledge	(including	local	knowledge),	management,	evaluation	
and	feedback	over	a	period	of	time;	
(c)	identifying	and	testing	uncertainties;	
(d)	 using	 management	 as	 a	 tool	 to	 learn	 about	 the	 relevant	 system	 and	
change	its	management;	
(e)	improving	knowledge.	(MDBA,	2012a,	pg.	4,	Part	3)	

In	addition,	the	transitional	Catchment	Action	Plans	(Central	Tablelands,	Central	West	

and	South	East)	describe	a	more	active	learning	process	incorporating	feedbacks	for	

triple-loop	learning	into	their	implementation	plans.	The	Basin	Plan	and	Catchment	

Action	Plans	reduce	some	of	the	vagueness	surrounding	adaptive	management.	Lee	

(1999)	observed	that	statutory	support	for	adaptive	management	is	essential,	but	not	

sufficient.	The	next	section	explores	interview	data	on	stakeholder	experiences	of	

practicing	adaptive	water	management.	

6.2.	Stakeholder	perceptions	of	doing	adaptive	management	

At	its	core,	adaptive	management	is	about	learning.	Therefore,	this	research	seeks	to	

understand	how	stakeholders	learn	and	perceive	knowledge,	and	how	institutional	
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arrangements	support	or	constrict	learning.	As	demonstrated	below,	interview	

participants	described	evidence	of	learning	through	adaptive	management	at	a	

number	of	scales,	from	individual	environmental	watering	events,	to	higher-level	

policy	review	cycles.	In	addition,	participants	discussed	learning	and	behaviour	change	

from	adaptive	management	in	farm-level	water	management;	stakeholder	

involvement	in	water	planning;	ecological	responses	to	environmental	flows;	

hydrology	and	dam	operations	and	adapting	to	drought.	This	section	explores	evidence	

of	learning	from	different	adaptive	management	approaches	described	by	

stakeholders	and	the	role	of	scientific	and	local	knowledge	in	decision-making.			

6.2.1.	Evidence	of	learning	through	adaptive	management		

Interview	participants	reported	that	learning	through	adaptive	management	happens	

in	way	that	is	not	easy	to	measure	or	document.	As	a	result,	learning	is	often	not	

included	as	an	explicit	objective	in	water	planning	and	management	because	it	is	

difficult	to	quantify,	or	it	is	assumed	to	happen	without	concerted	effort.	‘Learning’	as	

a	goal	of	management	does	not	fit	well	with	MERI	water	planning	guidelines,	which	

advocate	for	SMART	objectives	(specific,	measurable,	achievable,	relevant	and	time-

bound).	Nevertheless,	management	objectives	may	include	activities	connected	to	

learning,	such	as	monitoring	and	improving	the	knowledge	base	for	decision-making.	

The	role	of	learning	in	the	review	and	replacement	of	management	objectives	is	

certainly	not	straightforward	to	follow	or	document.		

	

During	interviews,	participants	shared	diverse	examples	of	learning	as	part	of	adaptive	

management,	which	indicated	different	understandings	of	the	concept.	Some	

interview	participants,	particularly	at	the	Commonwealth	level,	described	adaptive	

management	as	synonymous	with	learning:		

So	it’s	about	learning	and	it’s	about	hastening	learning	because	…	humanity	
and	the	planet,	we	no	longer	have	room	or	space	or	time	to	do	it	by	trial	and	
error.	[CG2]		

Interviews	revealed	different	‘flavours’	or	styles	of	adaptive	management	in	use,	which	

are	not	mutually	exclusive.	The	use	of	the	term	‘flavour’	refers	to	the	essential	

character	of	something.	‘Flavours’	of	adaptive	management	are	approaches	that	

emphasise	different	goals	or	aspects	of	management	that	may	be	more	or	less	active,	
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and	emphasise	different	levels	of	learning.	Different	flavours	are	more	or	less	

appropriate	for	different	management	situations.		

	

Some	government	participants	described	adaptive	management	as	a	means	to	

improve	planning	processes	and	test	assumptions	about	river	system	dynamics.	

Environmental	water	managers	described	a	flavour	of	adaptive	management	that	is	

highly	experimental,	involving	releasing	environmental	flows	based	on	cues	from	the	

river	system	and	monitoring	ecological	responses.	Participants	representing	the	

irrigation	and	water	supply	industries	discussed	adaptive	water	management	as	

managing	flexibly	in	the	absence	of	rules	in	highly	uncertain	situations,	such	as	during	

the	Millennium	Drought.	Some	stakeholders	shared	experiences	of	ad	hoc	learning	and	

reactive	management,	suggesting	there	is	an	opportunity	to	examine	how	learning	can	

be	better	supported	in	water	institutions.	The	following	sections	outline	the	stories	of	

adaptive	management	expressed	by	stakeholders	during	interviews.				

6.2.1.1.	Adaptive	management	as	‘streamlining’	

One	example	of	learning	offered	by	government	agency	staff	during	interviews	was	an	

adjustment	to	how	stakeholders	are	engaged	in	water	planning,	that	is,	learning	about	

process.	RNRM1	and	SG1	reflected	on	the	water	planning	process,	and	both	had	

learned	that	the	involvement	of	a	small	group	of	highly	experienced	water	

stakeholders	was	more	effective	than	very	broad	stakeholder	participation	in	complex	

water	planning	situations.	In	the	River	Management	Committees	of	the	early	2000s,	

‘best	practice’	water	planning	involved	extensive	participation	and	negotiation	with	a	

broad	range	of	stakeholders.	During	interviews,	RNRM1	and	SG1	discussed	a	trend	in	

water	planning	of	relying	on	fewer	highly	experienced	stakeholders	to	draft	initial	

plans,	and	seeking	broad	community	input	in	the	later	stages	of	planning.	RNRM1	

observed	that	the	government	adapted	its	process	from	the	Regulated	Water	Sharing	

Plans	to	the	Macro	(unregulated)	Water	Sharing	Plans:		

I	think	they	learned	in	terms	of	adaptive	management,	I	think	they	learned	
by	their	mistake	there	and	they	actually	looked	at	a	different	process	for	the	
unreg.	Water	Sharing	Plans,	which	worked	very	well.	 It	was	a	much	better	
process.	[RNRM1]	
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The	River	Management	Committees	tasked	with	developing	the	Regulated	Water	

Sharing	Plans	were	described	as	too	big	and	too	unruly,	the	task	too	complex,	with	

government	agencies	fighting	across	the	table.	Lee	(1993b)	argued	that	when	adaptive	

management	and	bounded	conflict	are	combined,	it	is	a	recipe	for	social	learning.	Lee	

thought	conflict	was	fundamental	to	induce	change,	but	it	also	needs	boundaries.	

	

If	conflict	is	too	extreme,	and	people’s	identities	become	threatened,	learning	will	be	

restricted.	In	social	psychology,	social	identity	theory	(Tajfel,	2010)	assumes	that	

individuals	strive	to	maintain	a	positive	perception	of	their	social	groups	(e.g.	an	

irrigation	community).	If	these	positive	perceptions	are	challenged,	individuals	feel	

threatened,	which	can	manifest	as	negative	emotions	or	behaviours	that	reinforce	

group	identities	and	norms,	rather	than	being	open	to	accepting	new	information	and	

changing	beliefs	about	the	world.	In	particular,	if	a	situation	is	highly	uncertain,	people	

are	inclined	to	model	their	own	behaviour	on	the	norms	of	their	social	group.	The	

River	Management	Committees	were	a	situation	where	people	felt	extremely	

threatened,	as	water	stakeholders	were	being	told	they	had	to	significantly	reduce	

their	water	use	and	change	their	behaviour	to	comply	with	water	reforms.		

	

Effective	engagement	with	water	stakeholders	requires	a	trusting	social	environment	

that	allows	conflict	to	be	explored	without	people	feeling	so	threatened	that	they	are	

closed	off	to	learning.	RNRM1	describes	how	a	new	process	was	developed	to	include	

experienced	stakeholders	in	a	more	targeted	way:	

The	 first	 round	 of	Water	 Sharing	 Plans	 were	 quite	 confrontational.	 There	
was	quite	a	bit	of	blood	on	the	table	after	those,	and	a	lot	of	animosity	and	
people	 were	 really	 jaded	 after	 that	 process…	 in	 terms	 of	 community	
consultation,	 they	 had	 these	 community	 meetings	 and	 put	 their	 point	
forward	and	because	people	didn’t	really	understand	all	the	complexities	of	
the	issues,	there	had	to	be	a	lot	of	discussion	to	get	people	up	to	speed	with	
understanding	what	the	proposals	were	and	what	the	options	were.	
That	 was	 a	 big	 task	 and	 then	 as	 people	 began	 to	 understand	 there	 were	
winners	and	 losers,	 there	was	a	 lot	of	angst	over	 it,	 and	you	know,	within	
communities	 and	 within	 families	 even.	 As	 soon	 as	 you	 get	 winners	 and	
losers	in	a	process,	you’ll	get	conflict.	It	really	came	down	to	individual	gain	
and	not	looking	at	the	whole	picture,	and	what	was	best	for	the	industry.	I	
think	out	of	that,	there	were	a	lot	of	dissatisfied	people;	license	holders,	and	
really	they	weren’t	happy	in	a	lot	of	cases.	There	were	quite	a	few	losers	in	
that	process.	
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The	new	Water	Sharing	Planning	process	that	I	was	involved	with,	I	thought	
was	 very	 good.	 Essentially	we	 had	 an	 interagency	 panel.	 So,	 what	we	 did	
was	we	developed	a	Water	Sharing	Plan	and	then	we	actually	went	out	 to	
the	major	stakeholders.	 It	was	really	good	to	explain	the	options	to	people	
like	Lachlan	Valley	Water	and	their	executive	who	understood	the	pros	and	
cons	 of	 each	 option,	 and	 then	 they	 could	 determine	 amongst	 themselves	
which	option	is	best	for	them…		
	Individuals	were	allowed	to	[participate],	but	that	first	cut,	we	actually	went	
to	 the	 stakeholder	 groups.	 So	 then	 we	 made	 the	 changes	 in	 the	 first	
instance	 and	 then	 that	 plan	 went	 out	 for	 general	 community	 input	 and	
consultation.	So,	that	process	with	the	stakeholders	sort	of	prevented	a	lot	
of	 the	 angst	 and	 a	 lot	 of	 the	 anger	 of	 license	 holders	 that	 would	 have	
happened	if	you	just	had	a	community	meeting	up	front	to	talk	about	all	the	
issues.	Because,	you	know,	people,	unless	they’re	really	well	informed	about	
the	complexities,	and	if	they	don’t	understand	the	options,	they	get	anxious.	
So	 that	was	a	 really	 good	process	 I	 thought,	 in	 terms	of	 the	Macro	Water	
Sharing	Plans.	[RNRM1]	

The	new	approach	to	water	planning	does	raise	questions	around	whether	or	not	

stakeholder	involvement	was	representative	of	all	needs	in	the	catchment,	and	‘fair’	

for	those	not	directly	involved.	The	top-down	nature	of	water	institutions	in	Australia	

places	a	ceiling	on	the	control	local	communities	can	have	over	developing	water	

sharing	rules.	In	particular,	after	2019	when	the	Basin	Plan	comes	into	effect,	Water	

Sharing	Plans	need	to	be	legally	accredited	as	Water	Resource	Plans	by	the	MDBA.	As	a	

result,	community	or	stakeholder	priorities	in	water	planning	can	only	be	included	to	

the	extent	that	they	align	with	the	overarching	environmental	objectives	of	the	Basin	

Plan.	Adaptive	management	in	this	example	was	described	as	‘streamlining’	

stakeholder	engagement	processes	to	be	more	efficient	in	terms	of	getting	the	Water	

Plans	finished	within	shorter	time	frames,	using	fewer	resources	and	inciting	less	anger	

in	the	community.	If	this	is	accepted	as	adaptive	management	then	it	is	a	very	passive	

form	of	adaptive	management	where	learning	is	valued	to	the	degree	that	it	improves	

institutional	management	outcomes.	The	‘streamlining’	adaptive	management	flavour	

may	result	in	single-loop	learning,	or	incremental	improvements	in	processes	to	

achieve	pre-determined	objectives	more	efficiently.	

6.2.1.2.	Adaptive	management	as	‘questioning	assumptions’		

Another	example	of	learning	offered	by	interview	participants	was	the	revisiting	of	

hydrological	assumptions	about	how	water	moves	through	regulated	river	systems.	

CG2	describes	below	how	implementing	adaptive	management	helped	river	managers	

realise	the	dynamic	and	variable	nature	of	rivers	in	the	Basin.	Interview	participants	

who	had	experience	with	the	Lachlan	perceived	it	to	be	extremely	variable	over	time	
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and	down	the	length	of	the	river.	Monitoring	and	evaluation	following	water	releases	

from	the	dam	during	and	after	the	Millennium	Drought	revealed	that	assumptions	

about	hydrology	made	during	the	drought	no	longer	applied	in	the	Lachlan	system:		

Some	of	the	assumptions	made	after	the	drought	are	being	disproven	using	
adaptive	management…	we	now	have	evidence	 to	 say	well,	 actually	 that’s	
not	what’s	happening	currently.	Just	because	it’s	like	this	doesn’t	mean	it’s	
going	to	be	like	that	forever.	And	what	I	mean	is	in	terms	of	where	they	can	
expect	the	flow	to	go.	We’ve	had	some	pretty	big	flows	in	the	Lachlan	and	
because	it’s	such	a	meandering	and	dynamic	system,	things	change.	And	so	
doing	 it	 on	 a	 regular	 basis	 and	 assessing	 how	 things	 are	 is	 a	 good	 idea.	 I	
think	people	will	get	used	to	it	over	time.	You	know,	they’ll	just	get	used	to	
the	idea	that	these	things	have	to	be	done	adaptively	and	particularly	when	
it	comes	to	climate	change.	[CG2]	

This	observation	from	CG2	reflects	an	idea	that	water	systems	can	no	longer	be	

managed	under	an	assumption	of	stationarity,	reinforcing	the	need	for	adaptive	

management.	In	this	example,	adaptive	management	was	described	as	a	tool	to	build	

up	knowledge	about	the	system	over	time	and	to	navigate	uncertainty.	Rather	than	

being	highly	experimental,	or	project	based,	this	example	reflects	a	view	of	adaptive	

management	as	an	accumulation	of	monitoring	and	evaluation	information	that	

causes	managers	to	revisit	previously	held	assumptions	about	the	system.		

SG6	and	RNRM3	spoke	about	the	role	of	active	adaptive	management	in	exploring	

surprises.	When	‘knowable’	uncertainties	or	unexpected	events	are	identified	through	

routine	monitoring,	those	must	be	isolated	and	placed	into	an	agency’s	or	a	

university’s	research	program:	

Most	of	the	world	operates	from	what	you	observe	is	more	or	less	what	you	
would	 expect.	 If	 that	 prevails	 then	 you	 don’t	 need	 a	 huge	 investment	 [in	
adaptive	management].	You	just	need	to	keep	checking	that	basically	things	
are	going	as	you	thought	they	would.	Give	or	take	a	few	idiosyncrasies.	But	
as	soon	as	you	come	across	something	that’s	completely	unexpected,	that’s	
where	 you	 invest.	 That’s	 where	 you	 kick	 in	 with	 active	 adaptive	
management.	That,	 to	me,	challenges	our	basic	understanding	 laws,	which	
the	models	have	been	built	from.	So	our	models	are	obviously	wrong.	Is	this	
an	 outlier?	 So	 that’s	 where	 it’s	 worth	 having	 a	 project-based	 forensic	
investigation	on	that	particular	thing.		[SG6]	

Ideally,	research	findings	will	be	presented	to	decision-makers;	however,	some	

participants	noted	this	is	constrained	by	time	delays	(the	knowledge	base	is	always	

lagging	behind	decisions)	and	a	lack	of	communication	between	researchers,	policy-

makers	and	managers.	The	flavour	of	adaptive	management	described	here	is	a	

passive	version	with	a	focus	on	consistent	monitoring	to	check	if	the	system	is	
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responding	predictably	during	routine	operations.	If	there	is	a	surprise,	it	is	explored	

through	a	project,	which	was	perceived	by	SG6	to	constitute	‘active’	adaptive	

management.	The	‘active’	component	of	adaptive	management	in	this	story	was	not	

described	as	an	ongoing	iterative	process,	but	rather	a	knowledge	acquisition	exercise	

occurring	alongside	normal	management	activities.	The	‘questioning	assumptions’	

approach	may	encourage	double-loop	learning,	where	cause-effect	relationships	and	

assumptions	are	reconsidered.		

6.2.1.3.	Adaptive	management	as	‘reacting’	and	‘experimenting’			

The	body	of	scientific	knowledge	on	the	relationship	between	flow	and	ecosystem	

function	is	growing	rapidly,	but	predicting	ecological	responses	to	different	water	

management	rules	and	limits	remains	a	complex	task.	For	example,	modelling	work	for	

the	Basin	Plan	sought	to	estimate	the	volume	of	water	required	to	maintain	certain	

ecosystem	functions;	however,	there	is	a	high	degree	of	uncertainty	around	these	

estimations.	Rivers	are	part	of	complex	SESs	where	management	interventions	often	

have	unpredictable	outcomes	that	cannot	be	accurately	modelled:		

We	don’t	 actually	 really	 know	 if	 that’s	 a	 sustainable	 level.	 You	 know?	We	
don’t.	We	just	don’t	have	the	science.	[SG1]	

As	a	result,	State	and	Commonwealth	Governments	have	invested	in	adaptive	

management	of	environmental	flows	to	improve	their	understanding	of	how	

ecosystems	respond	to	flow.	This	includes	Commonwealth	funding	over	five	years	for	

the	Long	Term	Intervention	Monitoring	(LTIM)	project.	Environmental	water	managers	

describe	a	flavour	of	adaptive	management	that	is	flexible,	with	rapid	decision-making	

in	response	to	changes	in	the	ecosystem.	Environmental	watering	events	involve	

releasing	licenced	or	rules-based	environmental	water	allocations	from	the	dam	to	

mimic	‘natural’	flow	events.	For	example,	augmenting	natural	flows	following	a	rainfall	

event,	with	a	specific	objective,	such	as	watering	river	red	gums	or	supporting	a	bird-

breeding	event.	In	these	situations,	environmental	water	managers	need	to	coordinate	

government	agencies	and	landholders	to	respond	quickly	to	cues	in	the	ecosystem.	

The	Lachlan	Riverine	Working	Group	(LRWG)	plays	a	key	role	in	coordinating	

stakeholders	and	providing	advice	on	local	delivery	of	water	in	the	Lachlan	catchment.	
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Environmental	water	managers	have	learned	that	different	flow	regimes	favour	

different	species.	As	a	result,	environmental	flows	may	involve	trade-offs	between	

different	environmental	values	related	to,	for	example,	frogs,	birds,	vegetation	and	fish.	

Even	different	species	of	frog	are	favoured	by	different	environmental	watering	

regimes,	which	indicates	the	complexity	managers	must	navigate.	Modelling	of	

different	scenarios	is	one	planning	tool	highlighted	by	participants	as	a	way	to	explore	

different	management	options	and	aid	decision-making.	For	example,	planning	

includes	management	options	for	wet,	dry	and	moderate	rainfall	scenarios.	In	addition,	

models	provide	a	tool	to	link	hydrology	to	ecological	outcomes	and	predict	the	relative	

outcomes	of	different	management	options:		

The	 predictive	 capacity	 of	 models	 in	 the	 planning	 phase,	 so	 that’s	
hydrologically	linked	to	ecological	responses	and	we	can	play	with	what	we	
currently	 know	about	 how	organisms	 behave	 and	watering	 and	 timing,	 so	
you	 attach	 that	 to	 your	 pre-watering	 year	 planning	 scenario.	 You	 predict	
stuff.	 You	 can	muck	 around	 theoretically	with	 a	 different	 blend	 of	 targets	
and	sum	your	total	water	bird	production,	or	your	total	fish	production,	or…	
don’t	 worry	 too	 much	 about	 the	 absolute	 numbers,	 but	 just	 the	 relative	
stuff	and	the	power	of	that.	[SG6]	

When	moving	past	planning	to	implementation	of	watering	events,	the	ecosystem	can	

respond	in	unpredictable	ways.	Decisions	must	be	made	with	incomplete	knowledge	

and	some	participants	viewed	environmental	watering	events	as	highly	experimental:		

You	know	the	big	question	is	what	do	we	mean	by	adaptive	management	in	
the	first	place?	I	mean	a	lot	of	people	have	different	ideas	about	what	you	
need	 to	 adaptively	 manage.	 Sometimes	 I	 don’t	 think	 we	 have	 enough	
information	in	the	first	place	to	even	call	it	adaptive	management.	It’s	really	
experimental,	it’s	quite	experimental	and	a	lot	of	what	we	do	is.	[SG5]	

This	flavour	of	adaptive	management	more	closely	resembles	an	‘active’	version	where	

modelling	is	used	to	explore	different	management	options	in	the	planning	phase;	

water	is	released	from	the	dam	in	response	to	environmental	cues,	such	as	

commencement	of	bird	breeding;	environmental	indicators	are	monitored;	and	finally	

the	data	are	evaluated	and	reported.		

	

Some	environmental	water	managers	pointed	out	that,	while	they	are	learning	a	lot	

through	the	watering	events,	monitoring	and	evaluation	efforts	are	often	geared	

towards	demonstrating	success	and	ensuring	accountability,	rather	than	maximising	

learning.	The	‘experimenting’	aspect	of	environmental	water	management	has	been	
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constrained	by	pressure	to	demonstrate	the	value	of	the	significant	public	investment	

in	environmental	water.	As	a	result,	there	is	a	strong	disincentive	for	environmental	

water	managers	to	experiment	with	watering	events	that	are	more	risky,	in	terms	of	

having	unpredictable	responses	in	the	ecosystem,	but	may	also	provide	greater	

learning	opportunities.	Rather,	public	scrutiny	generates	pressure	to	plan	

environmental	watering	events	where	it	is	easy	to	demonstrate	‘value	for	money’.	

Environmental	water	managers	in	the	Lachlan	catchment	have	been	able	to	move	

towards	more	experimental	environmental	watering	events	as	they	have	gained	the	

trust	and	necessary	level	of	support	amongst	landholders.	An	example	of	this	is	the	

‘fish	flow’,	an	environmental	watering	event	that	took	place	in	the	Lachlan	in	2014,	

aiming	to	encourage	fish	spawning:	

The	fish	people	seem	to	find	 it	very	hard	to	demonstrate	value	for	money,	
especially	for	a	flow	that’s	the	equivalent	of	a	flow	designed	to	trigger	cod	
to	 breed.	 You	 can	 say	 that’s	what’s	 known,	 but	 you’re	 just	 favouring	 only	
cod,	 you’re	 not	 favouring	 the	 whole	 system.	 So	 the	 fish	 flow	 that	 we’re	
doing	 is	 just	 run	a	 spring	pulse	down	 the	 river	using	 tributary	 flows	which	
has	got	all	the	chemicals	and	carbon	and	whatever,	the	smell	and	the	taste	
and	the	temperature	that’s	better	for	fish.	Shepard	that	down	the	river	and	
generically	 it’ll	 be	 good	 for	 fish,	 but	 which	 fish?	 And	 so	 the	 Long	 Term	
Intervention	 Monitoring	 in	 March	 will	 probably	 do	 some	 monitoring	 and	
they	might	find	some	larvae	that	spawned	from	this	event.	They	might	not.	
How	do	 you	 turn	 that	 into	 something	 that	wins	 the	 community	 over,	 you	
know?	[SG7]	

SG5	pointed	out	that	there	is	less	pressure	to	demonstrate	benefits	from	flows	

involving	smaller	volumes	of	water,	so	there	is	more	opportunity	to	be	experimental.	

Thus,	the	fish	flow	presents	a	more	active	probing	of	the	system	to	learn	about	the	

environmental	flow	requirements	of	fish	under	fairly	uncertain	conditions:		

Big	volumes,	you	really	want	to	see	a	demonstrable	outcome.	Probably	
some	of	the	smaller	events	we’re	more	likely	to	go,	‘well	we’ll	give	it	a	crack	
and	see’.	I	mean	it’s	a	calculated	risk.	It’s	not	like	we	go,	‘we’ll	just	chuck	
some	water	in	there’.	We’re	going,	‘well,	we’re	not	sure	what	will	happen,	
but	we’ll	give	it	a	go,	we’ll	monitor	it	and	if	we	get	good	outcomes	then	we	
know	to	give	it	another	go’.	I	mean	this	fish	flow,	that’s	pretty	minor,	it’s	
only	like	4	or	5000	ML	at	Forbes.	It’s	a	little	bit	experimental	and	I	think	
they’ll	have	a	look	and	go	it’s	probably	a	little	early	in	the	year,	because	
you’ve	got	to	rely	on	trib[utary]	flows	to	do	it.	It’s	probably	a	bit	cold,	a	bit	
early	in	the	year.	Ah	well,	next	time	we’ll	know	and	we	won’t	even	bother	
trying	until	September/October,	you	know?	So	we’re	only	talking	not	a	large	
amount	of	water	and	there	was	a	push	from	fisheries	to	do	it	and	it’s	about	
compromising.	They	really	wanted	it	to	happen,	we	probably	haven’t	done	a	
lot	of	fish	flows	in	the	Lachlan,	so	it’s	alright,	lets	give	it	a	crack.	But	the	
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important	thing	is,	and	again,	we	don’t	have	a	lot	of	funding,	is	trying	to	
monitor	response,	and	fish	are	notoriously	difficult.	[SG5]	

Thus,	adaptive	management	of	individual	environmental	watering	events	most	closely	

resembles	an	‘active’	flavour	of	adaptive	management	as	defined	by	Allan	and	Stankey	

(2009)	in	that	there	is	a	focus	on	learning	as	well	as	‘doing’;	monitoring	and	evaluation	

to	inform	management	and	policy	reviews;	sub-catchment	or	ecosystem	scale	

experiments	to	explore	hypotheses;	complexity	is	acknowledged	if	not	embraced;	and	

there	are	mechanisms	for	multi-stakeholder	involvement	and	learning	through	the	

LRWG.	These	more	active	learning	activities	provide	opportunities	for	single	and	

double-loop	learning,	but	the	focus	is	still	on	how	to	achieve	quite	narrowly	defined	

objectives	most	effectively.		

	

Elements	of	active	adaptive	management	that	are	underdeveloped	include	an	active	

culture	of	reflection;	rewards	for	thinking	and	reflecting;	a	view	of	policy	as	

experiments;	and	a	holistic	rather	than	a	reductionist	approach	to	understanding.	

Active	learning	opportunities	are	constrained	by	the	culture	in	Government	agencies,	

which	still	promotes	‘doing’	and	accountability	more	than	reflecting	and	learning.	

These	constraints	will	be	further	explained	in	the	next	chapter.			

6.2.1.4.	Adaptive	management	as	‘transforming’		

This	understanding	of	adaptive	management	describes	the	transformation	of	

behaviour	and	institutions	based	on	new	understandings.	Some	interview	participants	

talked	about	farmers	using	adaptive	management	to	change	their	water	use	behaviour	

after	the	drought:		

There’s	 a	 lot	 to	 tease	 out	 in	 terms	 of	 actions	 implemented	 in	 adaptive	
management.	 It’s	 not	 just	 environmental	 flows,	 that’s	 one	 that	 you’re	
particularly	 interested	 in,	 and	 is	 central,	 but	 other	 kinds	 of	 adaptive	
management	we’ve	 just	been	discussing	as	 in,	how	 farms	manage	 to	keep	
producing,	well	 keep	being	profitable,	 hopefully,	 and	 keep	producing	 food	
for	the	nation	and	internationally,	with	less	water.	[RNRM3]	

Ag1	noted	a	trend	in	water	policy	for	water	users	to	start	sharing	a	greater	portion	of	

risk	associated	with	water	scarcity,	rather	than	the	government	managing	all	the	risk.	

This	is	reflected	in	policies	such	as	continuous	water	accounting,	which	has	

encouraged	more	prudent	water	use	in	the	Lachlan	(Ag3,	SG3).	Continuous	accounting,	

in	contrast	to	annual	accounting,	allows	water	users	to	carry-over	their	water	
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allocations	for	a	three-year	period.	In	addition,	continuous	accounting	allocates	water	

to	users	as	the	dam	receives	actual	inflows,	rather	than	using	modelled	projections	

which	may	over-estimate	inflows.	Annual	water	accounting	with	no	carry-over	of	

allocations	encouraged	irrigators	to	maximise	annual	production,	rather	than	running	

a	more	steady-state	operation.	Following	the	drought,	irrigators	have	diversified	their	

farming	practices	and	there	is	a	trend	towards	irrigating	smaller	areas	of	land	with	

higher	reliability:	

The	 drought	 has	 changed	 probably	 the	 behaviour	 of	 the	water	 users.	 The	
Lachlan	being	 a	boom	and	bust	 kind	of	operation	 from	 the	1990s	 to	early	
2000s,	 I	 think	 we	 are	 seeing	 now,	 although	 we	 haven’t	 got	 much	 data	
because	 only	 3	 years	 since	 the	 drought	 broke,	 but	 we	 are	 seeing	 people	
behaving	differently.	[Instead	of]	the	normal	boom	and	bust	operation,	they	
tend	to	keep	[water	allocations]	for	a	number	of	years	now.	[SG3]	

This	example	portrays	adaptive	management	as	a	social	learning	process,	where	

farmers	in	the	Lachlan	have	managed	their	water	adaptively,	responding	to	

information	feedbacks	from	the	system	(drought)	and	policy	changes	(continuous	

accounting),	in	order	to	achieve	their	farming	objectives.	The	story	of	adaptive	

management	as	‘transforming’	describes	a	process	of	triple-loop	social	learning	in	the	

agricultural	industry.	Interview	participants	described	how	farmers	implementing	an	

adaptive	management	approach	have	shifted	their	water	use	behaviour	following	the	

drought.	This	indicates	a	majority	of	farmers	have	modified	their	underlying	beliefs,	

realised	they	cannot	rely	on	irrigation	water	and	changed	their	behaviour	and	farming	

enterprises	accordingly.	This	has	led	to	a	transformation	of	the	agricultural	industry	in	

the	Lachlan	to	become	more	resilient	to	drought,	a	phenomenon	that	is	not	as	

pronounced	in	neighbouring	catchments:	

The	Lachlan	behaviour	has	changed	quite	significantly,	which	is	that	people	
held	 their	water,	 they	 squirrelled	 it	 away	 and	 became	more	 conservative.	
The	 first	years	after	getting	a	big	allocation,	 they	didn’t	use	as	much,	 they	
didn’t	go	as	hard	 in	 irrigation	as	 they	might	have	done	historically...	 In	 the	
Macquarie,	 they	 just	 used	 all	 their	 water,	 same	 as	 normal,	 whereas	 the	
Lachlan	has	obviously	 changed	 their	whole	behaviour	 as	 an	organism.	 The	
Lachlan	irrigation	community	have	changed	their	behaviour	because	they’ve	
seen	 the	 low	 reliability,	 so	 they’ve	 said,	 “we’ve	 got	 a	 full	 account,	 let’s	 go	
light”.	[SG7]	

6.2.1.5.	Adaptive	management	as	‘no	rules’			

SG1,	SG3	and	Ag3	described	a	flavour	of	adaptive	management	that	involved	making	

decisions	outside	of	the	Water	Sharing	Plan,	as	opposed	to	strictly	following	the	rules	
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in	the	Plan.	SG1	described,	from	a	water	planning	perspective,	the	balancing	act	of	

having	prescriptive	rules,	security,	and	predictability,	while	at	the	same	time	giving	

environmental	water	managers	some	flexibility	to	implement	more	‘active’	adaptive	

management:			

You	want	to	have	the	ability	to	do	adaptable	management,	but	people	want	
security	 and	 transparency	 of	 what’s	 going	 to	 happen	 when	 there	 is	 a	
drought…	How	much	do	you	make	things	legal	and	prescriptive	as	opposed	
to	allowing	for	some	adaptive	management?	And	we	all	agree	that	adaptive	
management’s	 good.	 But	 some	 people,	 I	 guess	 there’s	 a	 level	 of	 maybe	
mistrust	possibly	when	people	think,	well	I	don’t	like	it	because	I’m	not	sure	
what	they’re	going	to	do.	[SG1]	

Adaptive	management	as	‘managing	with	no	rules’	was	not	described	as	an	iterative	

learning	process,	but	rather	a	strategy	to	make	quick,	flexible	decisions,	for	example	

during	drought.	The	Millennium	Drought	revealed	the	inability	of	WSPs	to	

accommodate	extreme	events.	After	the	Lachlan	WSP	was	suspended	in	2004,	the	

Water	Minister	took	responsibility	for	distributing	scarce	water	between	users.	Water	

was	managed	on	a	month-by-month	basis	through	the	Critical	Water	Panel,	which	

advised	about	how	to	operate	the	river	up	until	2011,	with	final	decision-making	

power	resting	with	the	Water	Minister.	‘No	rules’	adaptive	management	was	the	

process	used	to	manage	the	river	through	the	drought:	

I	 think	maybe	 the	government	will	have	very	prescriptive	 rules	 in	 the	next	
Water	Sharing	Plan,	or	next	plan	to	manage	drought	or	something.	I	think	it	
would	be	counter-productive	based	on	our	experience	 in	the	Lachlan,	how	
well	the	Critical	Water	Panel	worked.	[SG3]		

	The	Critical	Water	Panel	comprised	a	geographically	representative	group	of	

stakeholders,	including	environmental	interests,	local	councils,	irrigators	and	other	

water	users.	The	group	was	small,	cohesive	and	included	stakeholders	with	experience	

in	water	management,	and	with	local	knowledge	and	connections.	The	Critical	Water	

Panel	was	viewed,	by	those	involved,	as	a	successful	model	for	adaptive	water	

management	during	drought,	as	the	group	used	local	knowledge	to	make	quick,	

flexible	decisions	in	the	absence	of	water	sharing	rules:		

The	 flexible,	 highly	 adaptive	 management	 that	 was	 practiced	 during	 the	
drought	 was	 an	 advantage.	 It	 enabled	 the	 Lachlan	 to	 get	 through…	 to	
maintain	 supply	 to	 most	 of	 the	 river	 for	 most	 of	 that	 period	 through	 a	
severe,	and	prolonged	drought.	Supply	was	not	able	to	be	maintained	to	the	
full	 river,	probably	for	about	the	 last	4	months	of	2009	and	then	 it	started	
raining.	 I	 thought	 that	 was	 a	 very	 good	 achievement,	 considering	 the	
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conditions	that	had	to	be	dealt	with.	At	Forbes	the	most	prolonged	period	of	
zero	 flow	was	224	days	between	December	1898	and	 July	1899.	So,	 to	be	
able	to	manage	and	maintain	supply	through	that	period	was	good	and	that	
was	 enabled	 by	 flexible	 management,	 rather	 than	 by	 the	 Water	 Sharing	
Plan,	because	the	Water	Sharing	Plan	was	obviously	suspended.	[Ag3]		

Although	many	participants	perceived	the	Critical	Water	Panel	to	be	a	successful	

platform	for	managing	water	under	the	circumstances,	people	who	were	not	involved	

in	the	Panel	felt	there	were	issues	around	fairness	and	the	transparency	of	decisions.	

Decisions	informed	by	the	group	were	highly	contentious,	with	some	downstream	

water	users	complaining	that	upstream	needs	were	unfairly	prioritised.	River	operators	

justified	the	allocation	of	water	to	upstream	users	on	the	grounds	that	if	they	had	

released	water	down	the	river	for	downstream	irrigators,	it	would	have	been	lost	

through	evaporation	and	seepage	before	it	reached	them	due	to	the	low-energy,	

meandering	nature	of	the	Lachlan	system:	

As	 the	 drought	went	 on	 and	 it	 intensified…	 there	was	 a	 feeling	 obviously	
that	the	lower	half	of	the	river	was	missing	out	so	that	people	in	the	upper	
half	 could	 continue	 to	 have	water…	 in	 some	ways	 that	 group	 became	 the	
lightning	rod	for	people’s	discontent.	 I	 think	 in	a	situation	 like	that,	people	
want	 to	blame	 someone.	 So,	 I	 remember	 turning	up	 to	 a	meeting	 at	 Lake	
Cargelligo	where	 they	had	a	 little	Gallows	 set	up	outside	and	 signs	on	 the	
wall	inside	saying,	‘Lake	Cargelligo	has	been	sacrificed’.	[Ag3]	

Criticisms	of	the	Critical	Water	Panel	expressed	during	interviews	were	that	decisions	

were	made	by	“the	seat	of	everyone’s	pants”	and	they	were	just	“making	it	up	as	they	

went	along”	(SG5).	Some	participants	thought	the	very	narrow	stakeholder	

participation	was	not	representative	enough	of	all	needs	in	the	catchment.	In	addition,	

the	political	nature	of	decision-making	meant	that	the	environment	bore	a	

disproportionate	amount	of	risk,	and	the	strongest	personality	often	dominated	

meetings	in	the	absence	of	rules	or	guidelines	(SG5).	The	Water	Minister	was	under	

pressure	from	powerful	irrigation	groups	to	prioritise	the	needs	of	irrigators	over	the	

environment,	but	irrigators	still	faced	uncertainty	about	how	water	would	be	shared	

during	the	drought:		

I	mean	NSW	will	argue	that	they’re	still	trying	to	observe	the	general	water	
rules,	but	 it	 leaves	entitlement	holders	not	knowing	what	 they’re	going	 to	
get	 and	 you	 have	 no	 transparency	 or	 understanding.	 There’s	 no	 standard	
transparent,	 objective	 triggers	 for	 when	 a	 plan	 gets	 turned	 off.	 Same,	
there’s	no	trigger	or	it’s	not	written	down	why	it	gets	turned	back	on.	So	it	
means	that	if	you’re	an	irrigator,	you	don’t	know	when	the	Minister’s	going	
to	decide	that	all	bets	are	off	and	the	plan’s	been	switched	off.	When’s	the	
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suspension	going	 to	end?	What’s	 going	 to	happen?	 So	 in	 terms	of	dealing	
with	climate	change,	the	NSW	plans	were	unable	to	do	that.	I	guess	one	of	
the	 risks	 that	 the	 Basin	 Plan	 is	 asking	 jurisdictions	 to	 consider	 when	 they	
make	 their	 new	 plans	 is	 how	 they’re	 going	 to	 deal	 with	 these	 sorts	 of	
implications.	But	I	don’t	think	anybody’s	landed	the	answer	just	now	and	a	
lot	of	the	Basin	Plan	hinges	on	historical	records,	rather	than	climate	change	
modelling.	So,	I	think	that’s	a	really	important	point	and	I	think	it’s	really	hit	
home	hard	in	the	Lachlan.	I	guess	the	other	issue	is	that	quite	often	in	those	
situations	it’s	the	environment	that	comes	off	second	best.	[CG1]	

The	‘no	rules’	flavour	of	adaptive	management	does	not	have	an	explicit	focus	on	

learning,	and	is	more	akin	to	‘muddling	through’	(Lindblom,	1959),	in	that	decisions	

appeared	to	be	based	on	limited	analysis	and	bounded	rationality.	This	story	describes	

adaptive	management	in	a	crisis	situation	(the	Millennium	Drought),	where	a	panel	of	

stakeholders	were	working	together	to	make	decisions	month-by-month	in	a	highly	

uncertain	and	contentious	situation.	The	‘no	rules’	flavour	of	adaptive	management	

therefore	represents	an	understanding	that	is	quite	divergent	from	the	use	of	the	term	

‘adaptive	management’	to	mean	a	structured,	iterative	learning	process.		

	

This	section	has	differentiated	between	different	‘flavours’	of	adaptive	management	

described	by	water	stakeholders	in	the	Lachlan	catchment	(summarised	in	Table	12):	

streamlining,	testing	assumptions,	reacting	and	experimenting,	adapting	and	‘no	rules’.	

There	is	evidence	that	water	stakeholders	are	using	different	flavours	of	adaptive	

management	to	facilitate	single,	double	and	triple-loop	learning.	These	findings	

reinforce	the	need	to	clarify	exactly	what	adaptive	management	is,	and	what	it	is	

aiming	for,	in	situations	where	stakeholders	‘doing’	adaptive	management	may	have	

divergent	understandings.		

	

The	different	approaches	described	in	this	section	highlight	that	while	there	is	

evidence	of	learning	through	adaptive	management,	there	are	a	number	of	social,	

institutional	and	legal	constraints	that	will	be	considered	in	the	next	chapter.	In	

addition,	stakeholders	highlighted	very	few	examples	of,	or	opportunities	for,	

transformative	learning,	which	could	provide	an	important	mechanism	for	adapting	to	

rapid	social-ecological	changes	in	the	Anthropocene.	The	next	section	unpacks	

different	perceptions	of	knowledge	and	truth	that	are	generating	tension	between	

different	stakeholders	in	the	Lachlan.			
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Table	12:	Different	'flavours'	of	adaptive	management	described	by	water	stakeholders	in	the	Lachlan	
case	study	

Flavours	of	
adaptive	
management		

Description		 Outcomes		 Participant	
perspectives	

Streamlining		
	

Redesign	of	management	
processes	to	improve	
effectiveness	based	on	the	
accumulation	of	experience		

Achieve	objectives	
more	efficiently;	
single-loop	learning		

Water	
planning,	
natural	
resource	
management,	
stakeholder	
engagement		

	Questioning	
assumptions	
	

Consistent	monitoring	over	
time	that	reinforces	or	
disproves	assumptions	about	
the	system	

Improve	knowledge	
about	the	system;	
double-loop	
learning	

Water	
delivery,	
water	policy	
development		

	Reacting	and	
experimenting	
	

Defining	environmental	
objectives;	modelling	
different	scenarios;	planning	
and	executing	actions	
towards	objectives;	
monitoring	and	evaluating	
outcomes;	and	mechanisms	
to	respond	quickly	to	
environmental	feedbacks	

Test	hypotheses;	
learn	about	the	
system	to	improve	
management	
outcomes;	respond	
rapidly	to	
environmental	cues;	
double-loop	
learning	

Environmental	
water	
management		

Transforming		
	

Adjusting	underlying	beliefs	
and	norms	that	drive	
everyday	actions,	
institutional	change	based	on	
new	understanding	of	the	
system	and/or	crisis	such	as	
drought		

Changing	social	
norms	to	adapt	to	
change;	questioning	
objectives;	triple-
loop	and	social	
learning	

Irrigation,	
agricultural	
industry		

No	rules	 Managing	water	in	the	
absence	of	rules	(laws,	
guidelines)	through	a	highly	
uncertain	situation;	‘flying	by	
the	seat	of	one’s	pants’	

‘Muddle	through’	
crisis;	high	level	of	
flexibility,	low	
accountability;	ad	
hoc	learning		

Water	
planning,	
irrigation,	
water	delivery		

6.3.	Conflicting	views:	different	value	positions	and	perceptions	of	knowledge	

Different	stakeholders	have	different	ways	of	learning	and	knowing	that	give	rise	to	

different	perceptions	of	truth.	Interview	data	revealed	a	number	of	conflicting	views	

that	are	evident	between	landholders	who	place	a	high	value	on	irrigated	agriculture	

to	support	rural	communities,	and	environmentally	focused	government	participants.	

These	conflicting	views	reflect	the	difficulty	of	reconciling	conflicting	perceptions	of	
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reality,	which	are	influenced	by	value-systems	and	sources	of	information	such	as	

research,	government	policy	and	the	media.	In	addition,	the	highly	politicised	nature	of	

water	management	has	caused	much	of	the	knowledge	and	scientific	evidence	in	this	

space	to	be	contested.		

	

As	previously	mentioned,	identity	theory	posits	that	people	are	notoriously	bad	at	

accepting	knowledge	that	threatens	their	sense	of	self.	As	humans,	our	sense	of	self	is	

enacted	through	what	we	do	in	the	world	and	the	making	of	our	lives	into	a	

meaningful	‘life	project’	(Vadeboncoeur	et	al.,	2011).	It	is	no	surprise	then	that	water	

stakeholders	accept	information	selectively,	and	construct	knowledge	in	a	way	that	

supports	their	identity	and	their	way	of	acting	in	the	world.	This	section	outlines	the	

conflicting	truths	of	different	stakeholders	revealed	during	interviews.	

	

Historical	over-allocation	and	over-use	

must	be	rectified	

Rivers	in	the	Lachlan	catchment	are	not	

over-used		

Over-allocation	is	a	subjective	concept,	which	is	differently	understood	by	people	who	

value	one	use	of	water	over	another.	Water	entitlements	reflect	what	people	value	as	

a	society;	while	actual	allocations	are	a	share	of	the	available	pool	based	on	

entitlement.	Actual	water	use	may	be	well	below	entitlements:	

With	 the	 Lachlan,	 the	 upper	 Lachlan	 alluvial,	 there’s	 quite	 a	 lot	 of	
entitlement	 on	 paper,	 but	 their	 usage	 is	 well	 below	 that.	 So	 although	 it’s	
over-allocated,	their	usage	hasn’t	been	historically	up	to	that	level.	[SG1]	

While	there	may	be	too	many	water	entitlements	on	paper,	the	real	issue	is	whether	

water	is	being	used	at	a	rate	the	river	can	sustain,	which	comes	down	to	what	

stakeholders	perceive	to	be	an	acceptable	level	of	environmental	degradation.	Some	

interview	participants	discussed	how	the	Millennium	Drought	brought	the	issue	of	

over-allocation	to	the	forefront:		

What	did	we	learn	from	the	drought?	Well,	some	people	learned	that,	well	
some	people	already	knew.	It	actually	depends	who	you	are	because	some	
people	already	knew	that	the	river	was	over-allocated,	over-committed,	and	
the	 National	Water	 Initiative	 said	 ‘the	 rivers	 are	 over-allocated	 and	 over-
used’.	 Now	 people	 dispute	 that.	 Depending	what	 government	 agency	 you	
are	 and	 you	 saw	 the	Water	 Act	 and	 you	 said,	 ‘ah	 that’s	 not	 true,	 it’s	 not	
over-allocated’.	 And	 the	 irrigators	 have	 never	 accepted	 it,	 in	 fact	 now	 the	
irrigators	in	NSW,	in	northern	NSW	want	the	water	back.	[CG2]	
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Interview	participants	engaged	in	irrigation	and	agriculture	discussed	how	the	Lachlan	

was	less	developed	than	other	valleys	in	NSW.	The	Basin	Cap	limited	levels	of	water	

use	to	the	’93-’94	levels	of	extraction	across	NSW,	despite	the	Lachlan	being	relatively	

less	developed	than	other	rivers	such	as	the	Murray	and	Murrumbidgee.	Ag2	did	

comment,	however,	that	given	the	highly	variable	climate	“the	Lachlan	is	reliably	the	

most	unreliable	river	in	the	valley…	the	long	term	average	[allocation]	is	about	45%”,	

so	a	general	security	license	holder	may	receive	less	than	half	of	their	water	

entitlement	as	an	allocation.	

	

In	the	Lachlan	Valley,	actual	water	use	has	not	returned	to	pre-drought	levels	since	the	

end	of	the	Millennium	Drought.	Average	annual	surface	water	usage	from	(2011/12	to	

2013/14)	was	283,000	ML/yr	(including	licenced	environmental	water	use),	which	is	

below	the	allowable	long-term	average	of	305,000	ML/yr	under	the	WSP.	As	a	result,	

irrigation	groups	have	put	forward	submissions	to	change	the	rules	of	the	WSP	(during	

the	recent	review)	to	bring	water	use	up	to	25%	of	the	annual	average	flow	in	the	

Lachlan	(LVW	newsletter,	2015).	This	is	a	source	of	tension,	as	most	environmental	

stakeholders	are	opposed	in	principle	to	any	changes	to	the	WSP	rules	that	will	leave	

the	environment	worse	off.		

	

River	regulation	and	other	human	

activities	have	significantly	degraded	

river	condition	

The	ecological	condition	of	rivers	is	

primarily	driven	by	‘natural’	climate	

variability		

One	agricultural	participant	discussed	how	some	landholders	are	mistrustful	of	the	

research	that	has	been	used	to	justify	water	reforms,	including	buy-backs.	From	the	

landholders’	perspective,	the	science	provides	a	small	snapshot	in	time;	whereas	they	

have	been	observing	changes	in	their	environment	for	multiple	generations.	Ag2	felt	

that	the	government	rushed	into	buying	water	based	on	limited	scientific	evidence:		

This	 water	 was	 purchased	 as	 a	 feel-good	 political	 exercise,	 and	 we	 don’t	
have	 much	 faith	 in	 a	 lot	 of	 the	 environmental	 science	 that’s	 behind	 it.	
There’s	 a	 lot	 of	 debate	 about	 the	 barrages,	 and	 there’s	 a	 lot	 of	 argument	
with	 the	science,	and	when	 they	did	 the	Sustainable	Rivers	Audit	 it	was	 in	
the	middle	 of	 the	 drought	 and	 they	 said	 the	 Lachlan	 was	 a	 disaster	 case	
because	there	was	no	fish.	Well	of	course	it	was	a	bloody	disaster,	they	took	
it	in	the	middle	of	a	drought!	[Ag2]		



	

	 146	

Landholders	have	observed	many	fluctuations	between	drought	and	flood	throughout	

history,	so	if	the	Millennium	Drought	was	part	of	‘natural’	climate	variability,	why	

should	the	rivers	require	extra	protections?	Why	not	just	wait	until	it	rains	and	let	

them	‘bounce	back’	as	they	have	in	the	past?	In	addition,	Ag2	questioned	the	utility	of	

arguing	over	the	management	of	relatively	small	volumes	of	water,	when	the	effects	of	

decisions	are	dwarfed	by	larger	weather	events	in	the	catchment:	

At	 the	end	of	 the	day,	 it	 still	 gets	back	 to	 the	seasons.	So	a	good	season’s	
going	 to	 deliver	 a	 lot,	 that’s	 the	 main	 driver.	 The	 rest	 is	 really	 a	 little	
sideshow,	at	 the	end	of	 the	day.	We	 spend	a	 lot	of	 time	arguing	about	 it,	
whether	it’s	that	much	or	that	much.	The	season’s	going	to	dictate	[most	of]	
what	happens	and	the	last	little	bit’s	the	bit	that	we’re	arguing	about.	[Ag2]	

In	contrast,	scientific	assessments,	such	as	the	Sustainable	Rivers	Audits	(Davies	et	al.,	

2008;	Davies	et	al.,	2012)	and	other	research	discussed	in	Chapter	5,	have	reported	a	

decline	in	the	ecological	condition	of	rivers	in	the	Murray-Darling	Basin,	caused	

primarily	by	extensive	river	regulation	for	agriculture.	In	addition,	environmental	water	

managers	discussed	how	long-term	improvements	to	the	flow-regime	are	required	to	

assist	wetland	recovery	following	the	Millennium	Drought:		

’Let’s	not	worry;	the	floods	will	do	the	work.	Everything’s	bounced	back,	all	
the	 gloom	 and	 doom’s	 ended!’	 But	 the	 ecological	 evidence	 is	 not	 so	
emphatic.	 To	 the	 reverse,	 whilst	 there	 are	 some	 clear	 and	 rapid	 signs	 of	
regeneration	and	restoration	and	recovery,	there	are	other	clear,	disturbing	
signs	that	some	key	building	blocks	haven’t	recovered	yet.	That	will	[require]	
re-imposing	 the	 appropriate	 flooding	 regime	 over	 a	 long	 period	 of	 time.	
Decades,	not	years,	before	you	build	 these	communities	back	 to	 the	same	
level	of	species	diversity	and	abundance,	or	some	measure	of	the	resilience	
of	these	wetland	systems	to	withstand	any	kind	of	deep	perturbation,	like	a	
fire	or	a	10	year	drought.	So,	 that	Millennium	Drought	seemed	to	have	hit	
some	of	the	seed	viability	thresholds	 in	aquatic	plants,	so	we	aren’t	seeing	
them	recover.	[SG]	

	

Rivers	need	as	much	water	as	society	

can	spare	

The	government	has	recovered	too	

much	environmental	water	in	the	

Lachlan	

Ag2	and	Ag3	discussed	how	the	government	had	over-recovered	water	for	the	

environment	in	the	Lachlan.	In	the	‘no	regrets’	phase	of	water	buy-backs	between	

2008-2010,	the	Commonwealth	Government	purchased	300	ML	high	security	and	

81,671	ML	general	security	licenses	in	the	Lachlan	from	Twynam,	a	multi-national	



	

	 147	

agricultural	company.	The	Lachlan	was	part	of	a	deal	where	the	Twynam	Agricultural	

Group	sold	$300	million	worth	of	water	entitlements	to	the	Commonwealth	

Government.	The	deal	prompted	the	NSW	Government	to	place	an	embargo	on	any	

further	water	sales	from	NSW,	given	that	more	water	licenses	were	being	purchased	

from	NSW	than	any	other	state.	Twynam	kept	some	high	security	licenses	to	continue	

their	irrigation	enterprise	in	the	Lachlan:		

So	Twynam	sold	all	their	licenses	to	the	Commonwealth,	but	kept	some	zero	
[empty]	 high	 security	 licenses.	 	 They	 didn’t	 stop	 irrigating.	 They	 just	 sold	
their	licenses	to	the	Commonwealth	in	the	drought	when	they	were	empty,	
at	quite	a	high	price,	rubbed	their	hands	with	glee	and	then	 just	went	and	
bought	some	other	water	 later,	cheaper.	But	then	see	Twynam	hold	water	
up	at	Jemalong	as	well	and	so	they	just	trade	their	water	back	and	forth	to	
themselves.	[SG7]		

Some	local	interviewees	expressed	disappointment	that	the	Government	had	

purchased	water	without	first	assessing	what	the	environment	needed.	There	was	no	

sensitivity	analysis	for	the	Lachlan	(modeling	work	done	in	other	catchments	such	as	

the	Murray)	to	see	if	environmental	objectives	could	be	achieved	with	less	water;	

rather	the	government	bought	what	was	available	on	the	market	and	then	announced	

that	was	what	the	environment	needed	(Ag2,	Ag3).		

	

The	government	now	holds	more	water	than	is	necessary	to	meet	the	SDL	for	the	

Lachlan	under	the	Basin	Plan,	although	there	is	some	uncertainty	around	whether	the	

SDLs	will	deliver	the	desired	ecological	objectives.	In	addition,	there	are	natural	and	

artificial	constraints	to	delivering	environmental	flows	in	the	catchment.	There	are	

physical	constraints	to	controlling	water	movement,	as	there	are	insufficient	pumps	

and	regulators	to	move	water	into	certain	wetlands	in	the	lower	Lachlan.	In	addition,	

the	WSP	constrains	the	delivery	of	water	through	setting	restrictive	rules	around	the	

volume	and	timing	of	water	releases	in	the	system.	Thus,	particularly	in	wetter	years,	

when	the	government	is	holding	more	water	than	they	can	physically	deliver,	some	

stakeholders	suggest	a	change	in	the	rules	to	allow	that	water	to	be	traded	back	into	

productive	use	to	stimulate	local	economies	(Ag2,	Ag3).		

	

In	response,	environmentally	focused	stakeholders	fundamentally	disagree	with	the	

idea	that	environmental	water	can	be	over-recovered:		
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You	 have	 to	 work	 out	 why	 people	 are	 saying	 things.	 So	 are	 they	 being	
disingenuous	and	 just	 trying	 to	white	ant?	Or	 is	 it	based	on	some	genuine	
ecological	principles?	So,	at	one	point,	our	high-level,	unthinking	principle	is	
that	you	can’t	over-recover.	The	environment	used	 it	all	before	 [laughing].	
[SG6]	

In	addition,	environmental	water	managers	felt	the	success	of	the	overbank	flow	in	

2013	illustrated	that	it	was	possible	to	use	the	full	environmental	water	entitlements	

to	benefit	the	environment:		

That’s	 a	 standard,	 default	 response	 that	 some	 of	 those	 people	 take,	 and	
always	they	say,	‘what	are	you	going	to	do	with	that	water?	You	can’t	use	it’,	
and	if	you	look	at	it	strictly	on	face	value,	well,	yeah,	we’ve	got	lots	of	water,	
how	do	we	deliver	it?	It’s	not	going	to	get	there,	and	I’d	always	said,	unless	
the	 planned	 rules	 deliver	 those	 over-bank	 flows	 in	 the	 lower	 system,	 we	
have	to	do	it	ourselves…	It’s	easy	to	go	wet	a	wetland	or	run	a	creek,	but	to	
actually	create	a	flow,	in	effect	an	overbanking	flow,	was	unheard	of	in	the	
Lachlan.	 No	 one	 thought	 it	 was	 possible,	 but	 we	 did	 it.	 We	 were	 almost	
subscribing	to	the	same	view	that	we’ve	got	more	water	than	we	know	what	
to	do	with.	So,	in	fact,	that’s	not	the	case.	We’ve	probably	just	got	about	the	
right	amount	of	water.	[SG7]	

	

The	environment	needs	a	mix	of	

licensed	and	rules-based	environmental	

water,	as	they	serve	different	purposes		

The	rules-based	Environmental	

Contingency	Allowance	(ECA)	should	be	

returned	to	the	productive	pool,	

licenced	water	is	enough	for	the	

environment		

Irrigators	who	argue	there	is	too	much	environmental	water	in	the	Lachlan	do	not	see	

the	value	of	having	rules-based	environmental	water	entitlements	(such	as	the	ECA)	as	

well	as	purchased,	licenced	water	for	the	environment.	As	a	result,	the	CSC	has	been	

lobbying	to	have	the	ECA	returned	to	the	productive	pool:	

There’s	members	on	the	Customer	Service	Committee	and	there	are	sectors	
of	 the	 water	 using	 committee	 out	 west,	 down	 the	 end,	 who	 still	 do	 not	
recognize,	 or	 accept	 that	 the	 environment	 always	 has	 precedence.	 By	 the	
Water	 Act	 and	 all	 that	 sort	 of	 stuff,	 it’s	 meant	 to	 be	 catered	 for	 before	
general	 security	 gets	 any	 water.	 Now	 they	 don’t	 like	 it,	 because	 the	
environment’s	come	along	and	they	say,	‘we	were	here	first’.	Wait,	hang	on,	
the	environment	was	here	before	you,	and	they	still	have	trouble	with	that,	
and	 so	when	 they	 go,	 ‘look,	 why	 do	 you	 need	 the	 ECA	when	 you’ve	 only	
used	it	sparingly,	not	very	often?’	It’s	partly	because	it	wasn’t	available	right	
through	the	drought,	there	was	no	ECA,	and	then	they’re	saying,	 ‘and	now	
you’ve	got	held	water,	you	know,	re-purchased	irrigation	water.	Why	do	you	
need	the	ECA?’	They	do	different	jobs	and	you	use	them	in	different	ways.	
So,	 yeah,	 they	 are	 sort	 of	 making	 a	 bit	 of	 a	 consortium	 against	 the	 ECA.	
[SG7]	
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A	number	of	interview	participants	talked	about	a	recent	event	that	took	place	during	

the	planning	of	a	flow	designed	to	encourage	fish	spawning	in	the	Lachlan	(August	

2014).	The	ECA,	10	000	ML	held	by	NSW	under	the	Water	Sharing	Plan,	was	not	made	

available	for	an	environmental	flow	because	water	levels	in	the	dam	were	at	49.8%,	

with	the	first	trigger	for	the	ECA	being	at	50%.	This	announcement	came	as	a	shock	to	

environmental	water	managers	as	the	Minister	had	made	an	announcement	on	the	1st	

of	July	stating	that	the	dam	was	at	51%,	so	they	were	expecting	to	get	access	to	the	

ECA.	While	State	Water	would	argue	that	they	were	just	‘following	the	rules’,	the	

decision	to	enforce	this	rule	strictly	became	a	bone	of	contention,	as	there	is	a	margin	

of	error	(plus	or	minus	15%)	in	the	measurement	of	dam	levels.	Environmental	water	

stakeholders	speculated	that	the	decision	was	driven	by	political	pressure	from	

irrigators:	

There’s	political	support	and	also	 if	there’s	no	ECA,	they	can	sell	the	water	
to	 irrigators	 so	 they	make	money	out	 of	 it,	 and	 the	 fact	 of	 it	 is,	with	 that	
0.2%,	 if	 they’re	 lucky,	 the	error	margin	 for	gaging	 is	plus	or	minus	15%,	so	
there’s	 no	way	 of	 knowing.	 It’s	 just	 purely	 subverting	 the	 system	 through	
management.	Without	 actually	 even	 breaking	 any	 laws	 it’s	 subverting	 the	
intent	of	the	Water	Sharing	Plan	and	the	legislation.	[CG2]	

A	few	participants	had	the	same	view	as	CG2,	that	the	strict	enforcement	of	this	rule	

by	State	Water	was	an	example	of	the	Water	Sharing	Plan	failing	the	environment	and	

State	Water	undermining	the	intent	of	the	NSW	Water	Management	Act	(2000).	

Different	participants	speculated	that	this	decision	was	driven	by	political	pressure	

from	the	State	Water	CSC,	which	has	been	lobbying	for	the	ECA	to	be	returned	to	the	

productive	pool.	Others	thought	that	State	Water	was	expressing	a	commercial	

interest	as	they	benefit	financially	from	the	use	of	licenced	water,	owned	by	the	

Commonwealth	and	NSW	Riverbank,	which	accrues	charges,	whereas	the	ECA	(rules-

based)	must	be	delivered	free	of	charge.	The	CEWO	put	forward	an	extra	10	000	ML	of	

licensed	water,	allowing	the	planned	flow	to	go	ahead	without	water	from	the	ECA.	

However,	the	situation	was	bitterly	frustrating	for	those	involved:	

State	Water	just	played	by	the	rules.	You	know?	But	they	know	that	if	their	
customers	 are	 agitating	 and	 pushing	 for	 something	 and	 then	 they…	 you	
know	 you	 can	 drive	 a	 truck	 through	 the	 rules	 and	 you	 can	 go	 to	 the	 high	
court	 and	 find	 ways	 around	 everything	 if	 you	 really	 want	 to.	 If	 they	 had	
chosen	to	say,	general	security	licenses	are	holding	50%,	there’s	the	ECA,	no	
one	would	have	thought.	But	they	chose	to	stare	forensically	into	it	at	that	
level,	 and	 then,	 quite	 a	 surprise	 it	 was	 also	 convenient	 because	 then	 it	
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means	you’ll	get	a	potential	where	the	environment	doesn’t	get	an	ECA,	yet	
you	could	have	up	to	25%	general	security	allocation.	So	 in	fact,	 instead	of	
the	environment	being	catered	for	first	before	general	security	is	allocated,	
you’ll	get	general	 security	going	 to	75%	before	 the	environment	even	gets	
an	ECA,	which	is	not	what	it	was	intended	to	do.	So	it’s	a	problem	with	the	
drafting	of	the	rules	where	they	say,	‘the	rules	are	the	rules’	when	it	suites	
them	and	then	they	go,	 ‘the	rules	are	wrong,	we	should	fix	them’,	when	 it	
doesn’t	suit	them.	[SG7]	

	

Third-party	impacts	of	water	buy-backs	

and	other	reforms	are	not	as	

devastating	as	predicted	

Water	buy-backs	and	the	Basin	Plan	

have	led	to	shrinking	towns	and	

dwindling	rural	economies	

The	water	buy-backs	were	a	voluntary	process	that	clearly	benefited	the	sellers	of	

water	entitlements	(Twynam	in	the	Lachlan).	What	concerned	some	local	people	in	the	

Lachlan,	such	as	Ag2,	were	the	potential	negative	third-party	impacts	of	water	sales.	

Ag2	raised	concerns	about	declining	local	economies	and	communities	linked	to	the	

irrigation	industry,	and	increased	water	prices.	The	MDBA	refutes	these	claims,	stating	

that	water	availability	is	the	strongest	driver	of	water	prices,	and	other	social	and	

economic	drivers	are	contributing	to	trends	of	declining	rural	communities,	rather	than	

water	reforms.		

	

CG2	noted	that	it	is	prohibitively	expensive	to	return	to	dryland	farming	or	grazing	

once	an	area	has	been	laid	out	for	irrigation,	so	irrigators	have	a	strong	incentive	to	

keep	irrigating.	Concern	over	third	party	impacts	of	water	reform	is	reflected	in	highly	

emotive	rural	media	reporting	across	the	Basin.	For	example,	a	recent	article	in	ABC	

Rural	reported	on	a	meeting	of	1000	community	members	concerned	about	the	

impacts	of	the	Basin	Plan	in	the	town	of	Barham,	on	the	Murray	River,	stating	

“community	members	and	irrigators	have	pleaded	with	politicians	to	stop	their	towns	

dying	as	a	result	of	the	Murray-Darling	Basin	Plan”	(Long	&	Pepper,	2015),	even	

blaming	the	Basin	Plan	for	a	downturn	in	performance	of	children	in	rural	schools.		

	

Another	concern	of	water	users	in	the	lower	Lachlan	is	that	their	access	to	water	will	

be	compromised	through	rising	transmission	costs.	SG7	discussed	how	the	

Commonwealth	government	now	owns	around	40%	of	all	discretionary	water	licenses	

below	Lake	Cargelligo,	making	them	the	single	largest	holder	of	water	in	the	lower	
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Lachlan,	a	situation	that	is	unique	to	the	Lachlan.	As	a	result,	other	water	users	are	

concerned	that	the	Commonwealth	could	disrupt	the	market,	as	they	do	not	behave	in	

the	same	way	an	irrigator	would.	An	irrigator	would	generally	be	ordering	and	using	

water	each	year,	so	State	Water	would	get	a	constant	stream	of	revenue	and	the	river	

would	operate	in	a	fairly	predictable	way.	Even	in	a	dry	time,	an	irrigator	would	

generally	keep	ordering	and	paying	for	water,	but	irrigate	a	smaller	area.		

	

Environmental	water	holders,	on	the	other	hand,	are	perceived	to	hold	on	to	their	

water.	In	a	dry	time,	they	may	water	minimally	to	maintain	drought	refuges,	in	a	wet	

time	they	may	add	on	to	a	natural	event.	If	the	environment	decides	to	carry-over	

their	40%	share	of	water,	that	is	a	big	change	in	how	the	river	is	run	at	the	lower	end	

of	the	catchment.	If	the	environment	is	not	also	ordering	water	and	contributing	to	the	

costs	of	transmission,	it	becomes	more	expensive	and	inefficient	to	run	the	river,	

making	it	more	difficult	for	water	users	in	the	lower	end	to	connect	to	the	water	

supply.	Despite	these	concerns,	there	is	a	lack	of	non-anecdotal	evidence	that	water	

buy-backs	have	resulted	in	significant	third-party	impacts	in	the	Lachlan.	Twynam	did	

not	exit	the	irrigation	industry	after	selling	their	licences.	In	addition,	much	of	the	

agricultural	industry	in	the	lower	Lachlan	riparian	zone	is	centred	on	grazing,	so	some	

graziers	have	benefited	from	having	more	environmental	water	delivered	in	the	lower	

catchment.		

	

While	some	landholders	have	attributed	shrinking	towns	and	dwindling	economies	to	

water	reforms,	it	is	difficult	to	dis-entangle	the	economic	impacts	of	water	reforms	

from	other	drivers	of	socio-economic	change	in	rural	communities.	Research	on	

attitudes	towards	water	reforms	in	the	Murray-Darling	Basin	tells	a	different	story	to	

the	negative	media	reports.	The	‘Regional	Wellbeing	Survey’	(Schirmer,	Mylek,	Peel,	&	

Yabsley,	2015)	investigated	community	attitudes	to	water	reform	across	the	Basin,	

including	areas	with	low,	medium	and	high	exposure	to	water	reforms.	Schirmer	et	al.	

(2015)	found	that	attitudes	towards	the	Basin	Plan	were	not	correlated	with	

perceptions	of	either	individual	or	community	wellbeing.	People	living	in	areas	where	

substantial	proportions	of	water	have	been	recovered	were	just	as	likely	to	report	

having	confidence	in	their	local	economy	and	community	as	communities	where	little	
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or	no	water	recovery	had	occurred.	The	evidence	to	date	suggests	the	overall	impacts	

of	the	Basin	Plan	on	irrigation-dependent	communities	are	relatively	small	compared	

to	other	factors	influencing	community	social	and	economic	wellbeing	(NWC,	2014);	

however,	some	individual	communities	have	suffered	more	than	others.			

	

The	WSP	needs	to	be	drought-proof	 A	heavy	focus	on	future	drought	and	

climate	change	threatens	agricultural	

productivity	in	the	present	

One	of	the	objectives	of	the	Basin	Plan	is	to	foster	adaptation	to	climate	change.	In	

order	for	the	Lachlan	WSP	to	be	accredited	as	a	WRP	under	the	Basin	Plan,	it	will	need	

to	remain	operational	during	climatic	extremes.	Legally,	it	cannot	be	easily	‘switched	

off’	in	the	next	drought	as	it	was	in	2004-2011	during	the	Millennium	Drought	(CG1).	

This	is	a	potential	source	of	contention	in	the	Lachlan,	because	if	the	modelling	for	the	

WSP	were	to	include	the	Millennium	Drought	as	the	‘worst	drought	on	record’,	State	

Water	would	have	to	hold	so	much	water	in	the	dam,	to	cater	for	high	security	

interests	in	the	event	of	a	repeat	drought,	that	Wyangalla	Dam	would	essentially	be	

removed	as	a	storage	for	general	security	irrigation.		

	

Ag3	discussed	how	holding	enough	water	to	manage	through	a	scenario	as	severe	and	

prolonged	as	the	Millennium	Drought	would	be	managing	for	a	1	in	200	year	event	(or	

whatever	interval),	which	would	limit	agricultural	production	for	the	other	198	years	

out	of	200.	This	belief	is	also	based	on	a	perception	that	the	drought	was	a	‘natural’	

fluctuation	in	climate,	rather	than	being	linked	to	declining	water	availability	under	

climate	change.	There	is	not	a	strong	scientific	consensus	that	the	severity	of	the	

Millennium	Drought	was	due	to	climate	change.	For	example,	Dijik	et	al.	(2013)	state	

that	it	is	plausible	but	remains	unproven	that	the	severity	of	the	Millennium	Drought	

was	linked	to	climate	change.		

	

A	decision	was	made	in	the	Lachlan	to	use	the	previous	worst	drought	on	record,	not	

the	Millennium	Drought,	as	a	basis	for	water	sharing.	As	a	result,	the	WSP	uses	

historical	climate	records	that	cover	a	relatively	wet	rainfall	period,	and	currently	relies	
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on	‘no	rules’	adaptive	management	outside	the	Plan,	as	was	provided	by	the	Critical	

Water	Panel,	in	the	event	of	another	severe	drought:	

When	the	Water	Sharing	Plan	was	done,	they	worked	on	the	worst	drought	
on	record,	which	was	I	think	the	’82	and	’83	drought…	if	we	run	into	a	1982	
now	we’ve	got	to	have	enough	water	in	the	dam	for	every	day	for	2	years	to	
cover	our	high	security.	But	then	we	ran	into	a	worse	drought	and	a	longer	
period	 drought	 from	 2000,	 basically,	 so	 the	 new	worst	 drought	 on	 record	
was	3	years.	So	 it’s	 like	hang	on,	well	you’ve	got	to	keep	another	80	or	90	
000	megs	of	water	 in	the	dam,	just	to	cover	this	third	year	that	may	never	
happen	again.	 It	might	have	been	a	once	 in	a	hundred	year	event,	and	the	
general	security	irrigator,	he’s	the	last	one,	he’s	the	last	guy,	he’s	the	lowest	
priority	 water.	 He	 loses	 his	 water	 all	 the	 time.	 So	 there’s	 less	 and	 less	
reliability	for	the	water	in	your	account.	So,	that’s	a	bit	of	a	current	debate,	
but	they	have	announced	now	that	we’ll	go	to	the	previous	worst	drought	
on	record	and	hold	2	years	water	in	the	dam,	plus	a	third	year,	where	they’ll	
go	 back	 onto	 adaptive	 management	 of	 water,	 and	 drought	 contingency	
plans,	so	we	won’t	run	the	creeks,	and	we’ll	pulse	water	and	do	this	and	do	
that	 and	 cut	 towns	back	 a	bit,	 and	 a	 lot	 of	 towns	have	 got	bores	now,	 so	
basically	get	 through	 like	how	we	managed	during	 the	drought,	more	of	a	
day-to-day	management	sort	of	thing.	[Ag2]		

Commonwealth	Government	participants	noted	that	such	management	would	not	be	

acceptable	under	the	Basin	Plan,	and	a	much	clearer	and	more	predictable	drought	

contingency	plan	will	need	to	be	in	place	to	be	accredited	as	a	WRP	under	the	Basin	

Plan.	The	decision	to	revert	to	past	climate	records	reflects	the	view	that	maximising	

production	in	the	present	has	a	greater	value	than	preparing	for	future	challenges	that	

may	or	may	not	arise.	This	phenomenon	has	been	referred	to	by	economists	as	

hyperbolic	discounting,	or	the	general	theory	that	humans	tend	to	place	higher	value	

on	an	immediate	reward	over	one	they	have	to	wait	for.	This	example	highlights	how	

tensions	can	arise	based	on	how	people	value	current	and	future	water	availability.	

The	phenomenon	of	hyperbolic	discounting	creates	a	disincentive	to	prepare	for	future	

climate	change	impacts,	if	it	involves	reducing	current	benefits.	

	

The	conflicting	views	outlined	in	this	section	have	illustrated	that	water	management	

in	the	Lachlan	is	indeed	a	wicked	issue.	Water	stakeholders	construct	knowledge	in	a	

way	that	reinforces	their	identity	and	way	of	acting	in	the	world.	Perceptions	of	reality,	

and	associated	values,	are	difficult	but	not	impossible	to	change,	in	order	to	build	the	

trust	and	capacity	necessary	to	implement	adaptive	water	management.	Conflict	

resulting	from	different	knowledge	and	values	described	in	this	chapter	reiterates	the	

need	for	water	institutions	that	promote	social	learning,	which	is	characterised	by	
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convergence	of	goals	and	understandings;	co-creation	of	knowledge;	and	shared	

actions	leading	to	a	change	in	behaviours	and	norms	(Blackmore,	2007).		

6.4.	Summary		

This	chapter	has	explored	government	intentions	for	adaptive	management,	evidence	

of	learning	through	practicing	adaptive	management	and	different	perceptions	of	truth	

that	have	caused	conflicting	views	in	the	Lachlan	catchment.	The	content	analysis	of	

government	documents	revealed	that	adaptive	management	has	strong	statutory	

support	in	water	legislation	and	policy;	however,	the	documents	mostly	support	

‘passive’	versions	of	adaptive	management.	Content	analysis	suggests	that	

government	water	documents	promote	‘front	end’	planning	more	heavily	than	‘back	

end’	evaluation	and	learning.	Adaptive	management	is	rarely	explicitly	linked	with	

learning	in	policy	discourse.		

	

‘Flavours’	of	adaptive	management	in	use	by	water	stakeholders	were	described	as	

streamlining;	questioning	assumptions;	reacting	and	experimenting;	adapting;	and	no	

rules.	While	understandings	of	adaptive	management	differed	between	stakeholders,	

there	was	evidence	of	single,	double	and	triple-loop	learning	in	their	stories	of	

practicing	adaptive	management.	However,	stakeholders	also	shared	stories	of	ad	hoc	

learning	and	missed	opportunities	due	to	social	and	institutional	constraints	that	will	

be	explored	in	the	next	chapter.		

	

Different	perceptions	of	truth	are	giving	rise	to	conflicting	views	in	the	Lachlan	

catchment.	Stakeholders	have	divergent	ideas	about	how	water	should	be	managed	in	

the	catchment,	based	on	their	values	and	the	way	they	perceive	knowledge.	

Purposeful	design	of	water	institutions	that	promote	social	learning	is	one	strategy	for	

constructing	a	shared	understanding	of	reality.	The	next	Chapter	examines	how	social,	

institutional	and	governance	processes	are	influencing	learning	in	the	case	study.		
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Chapter	7:	Results:	Social,	institutional	and	governance	

processes	influencing	learning	in	the	case	study		

This	chapter	explores	how	social,	institutional	and	governance	processes	are	

influencing	learning	and	adapting	in	the	Lachlan	case.	Results	are	based	on	thematic	

analysis	of	interview	data,	which	identified	four	elements	influencing	learning:	regimes	

(governance	arrangements),	rules	(formal	institutions;	water	law	and	policy),	

relationships	(informal	institutions;	networks)	and	routines	(learning	processes;	regular	

organisational	activities).	These	elements	are	enacted	and	reinforced	through	rhetoric,	

or	persuasive	verbal	and	written	communication.	Information	from	the	content	

analysis	of	water	documents	is	included,	where	relevant,	to	enrich	the	interview	data.	

The	empirical	findings	presented	in	this	section	are	explanatory	and	contextual,	within	

the	constraints	of	the	single	case	study.	In	order	to	further	test	the	utility	of	the	

conceptual	framework,	future	research	could	apply	a	similar	approach	in	multiple	

different	contexts.	

 
Figure	11	illustrates	how	the	institutional	elements	relate	to	each	other	in	a	conceptual	

framework.	The	water	governance	regime	encompasses	the	complex	system	of	rules;	

the	relationships	and	networks	connecting	different	actors;	and	the	routines	and	

activities	that	emerge	from	rules	and	relationships.	The	water	governance	regime	in	

the	Basin	is	polycentric,	that	is,	it	can	be	understood	as	multiple	overlapping	and	

nested	regimes.	Rhetoric	is	the	persuasive,	shared	discourses	about	what	regimes	

accept	to	be	fact,	their	shared	understandings,	and	agreed	priorities	and	actions	of	

actors	within	the	regime.	Actors	are	dynamically	engaged	in	‘institutional	work’	in	the	

form	of	creating,	disrupting	and	maintaining	institutions	through	cognitive	processes,	

normative	beliefs	and	regulative	behaviours	(Bettini	et	al.,	2015).	This	chapter	

examines	how	regimes,	rules,	relationships	and	routines	are	enabling	or	constraining	

adaptive	governance,	based	on	the	experiences	of	stakeholders.		
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7.1.	Regimes		

A	water	governance	regime	is	defined	as	“the	whole	complex	of	technologies,	

institutions	(formal	and	informal	rules),	environmental	factors	and	paradigm	that	

together	form	a	base	for	the	functioning	of	the	management	system	targeted	to	fulfil	a	

societal	function”	(Pahl-Wostl,	2008,	pg.	5).	This	section	explores	stakeholder	

involvement	in	water	management;	local	power	and	autonomy;	culture	in	government	

agencies	and	shifting	political	agendas	in	terms	of	how	they	enhance	or	restrict	

learning,	based	on	interview	data.	The	subsequent	sections	will	explore	how	rules,	

relationships	and	routines	are	influencing	learning.		

7.1.2.	Broad	stakeholder	involvement	in	water	management	

Stakeholder	involvement	in	water	management	is	promoted	through	the	National	

Water	Initiative	(Section	4.2.4.3.).	The	States	agreed	to	implement	“open	and	timely	

consultation	with	all	relevant	stakeholders	in	relation	to:	pathways	for	returning	over-

allocated	systems	to	sustainable	extraction	levels,	periodic	review	of	water	plans,	and	

other	significant	decisions	affecting	the	security	of	water	access	entitlements”	(NWI,	

2004,	para	95).	Legal	requirements	to	consult	the	public	have	been	included	in	

subsequent	water	legislation,	such	as	the	Basin	Plan.		

	

Interview	participants	confirmed	that	consultation	with	stakeholders	is	common	

practice	in	water	planning.	Two	important	platforms	for	stakeholder	consultation	in	

the	Lachlan	are	the	Lachlan	Riverine	Working	Group	(LRWG)	that	provides	advice	on	

Regime	

	

		
	

	

	

	

Rules	 Relationships	

Routines		

Rhetoric		

Figure	11:	Conceptual	framework	for	institutional	processes	that	influence	learning	in	water	
governance	regimes	
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environmental	water	delivery	and	the	State	Water	Customer	Services	Committee	(CSC)	

that	advises	on	river	operations	and	the	needs	of	water	users.	The	CSC	has	the	

broadest	representation	of	different	users,	while	the	LRWG	is	more	narrowly	focused	

on	environmental	water	delivery.	There	are	enough	over-lapping	members	within	

these	two	groups	that	they	co-inform	each	other,	in	a	seemingly	informal	way.	Nine	

interview	participants	were	involved	with	the	LRWG,	six	with	the	CSC	and	five	were	

involved	with	both	groups.		

	

Stakeholder	consultation	was	seen	by	government	and	non-government	participants	

as	an	opportunity	for	decision-makers	to	learn	from	local	knowledge	and	for	

stakeholders	to	develop	a	shared	understanding	of	water	planning	options.	Several	

interview	participants	commented	that	while	stakeholder	involvement	is	clearly	

important	and	even	mandatory,	water	stakeholders	in	the	Lachlan	are	being	

“consulted	to	death”	(SG7)	through	the	plethora	of	planning	and	review	processes	

occurring	in	the	catchment	at	the	time	of	this	research.		

7.1.2.1.	Potential	for	stakeholder	fatigue	in	the	planning	process	

Many	State	government	participants	raised	concerns	that	the	risk	of	stakeholder	

fatigue	is	increasing	in	the	Lachlan	catchment	due	to	the	consultation	requirements	of	

various	State	and	Commonwealth	water	planning	processes,	particularly	around	

environmental	water.	These	include	annual	plans	that	are	based	on	climate	forecasts,	

watering	priorities,	water	availability	and	selecting	targets.	OEH	and	CEWO	produce	

similar	annual	plans,	and	these	inform	the	annual	watering	priorities	posted	on	the	

MDBA	website.	The	10-year	review	of	the	Water	Sharing	Plan	has	been	occurring	

concurrently	with	other	annual	planning	processes,	all	requiring	input	from	

stakeholders.	Reed	(2008,	pg.	2420)	posits	that	“consultation	fatigue	may	develop	as	

stakeholders	are	increasingly	asked	to	take	part	in	participatory	processes	that	are	not	

always	well	run,	and	as	they	perceive	that	their	involvement	gains	them	little	reward	

or	capacity	to	influence	decisions	that	affect	them”.			

	

The	Lachlan	catchment	is	a	pilot	for	the	Long	Term	Environmental	Water	Planning	

process,	under	the	Basin	Plan,	and	was	also	selected	to	be	part	of	the	CEWO’s	LTIM	
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Project.	As	there	is	a	small	stable	group	of	water	stakeholders	in	the	Lachlan,	the	same	

people	(including	members	of	the	LRWG	and	CSC),	tend	to	be	consulted	for	these	

different	processes,	as	well	as	for	research	projects	such	as	this.	Participation	fatigue	

was	a	concern	expressed	by	interview	participants,	particularly	as	the	community	

members	on	the	LRWG	are	generally	not	paid	sitting	fees,	although	their	travel	is	paid	

for:	

We	just	seem	to	hit	the	same	people,	and	this	is	actually	across	most	valleys.	
You	know	you	hit	 the	 same	people	all	 the	 time,	because	 there	are	 limited	
numbers	of	 community	people	 that	have	 the	 time	and	 the	 interest	 and	 in	
the	mean	time,	most	catchments,	and	the	Lachlan’s	one	of	them,	we	don’t	
pay	 [the	 EWAGs]	 sitting	 fees.	 We	 pay	 for	 their	 travel,	 but	 we	 don’t	 pay	
sitting	 fees.	We’re	hitting	 these	 same	people	up	all	 the	 time.	And	 it’s	only	
going	to	get	worse.	So	we	need	to	find	a	way	of	expanding	our	participants,	
community	 participants.	 Um,	 how	 do	 you	 do	 that?	 [laughing]	 I	 haven’t	
figured	that	one	out.	[SG5]	

Interview	participants	also	identified	the	large	size	of	the	catchment	as	a	constraint	for	

engaging	the	community.		

7.1.2.2.	Travel	distances	deter	landholders	from	getting	involved			

Some	landholders	are	deterred	from	participating	in	water	planning	due	to	the	

prohibitive	costs	of	time	and	money	involved	when	attending	meetings.	The	Lachlan	

River	is	1,440	km	long,	with	a	rural,	sparsely	populated	catchment,	making	it	difficult	

to	bring	stakeholders	together	who	are	representative	of	such	a	large	area.	Traveling	

long	distances	on	rural	roads	can	be	dangerous	and	time-consuming	for	those	who	do	

not	have	access	to	an	aeroplane:	

I	can	spare	a	day	here	and	there,	or	maybe	two	days,	but	I	can’t	spare	two	
or	 three	 days.	 Or	 you’re	 driving	 back	 exhausted	 and	 hit	 a	 kangaroo	 and	
wreck	your	car,	or	your	tyres.	 It’s	 just	basically	too	hard.	So,	and	that’s	the	
trouble	out	here	with	getting	the	community	involved.	It’s	not	so	much	the	
time	in	meetings;	it’s	the	travel	times	and	the	cost	of	the	travel.	[Ag2]	

Another	issue	with	stakeholder	involvement	is	that	stakeholders	can	become	

disempowered	if	their	advice	is	not	followed.	Stakeholder	expectations	may	not	be	

met	through	the	consultation	process,	especially	if	they	feel	they	do	not	have	influence	

over	the	final	decision,	as	explored	in	the	next	section.			

7.1.2.3.	Decision-makers	are	not	obligated	to	follow	advice		

While	stakeholder	consultation	is	well	ingrained	in	water	policy	and	practice,	interview	

participants	remarked	that	decision-makers	are	not	bound	to	follow	stakeholder	
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advice.	This	can	lead	to	erosion	of	trust	if	stakeholders	feel	their	involvement	is	not	

valued.	Government	agency	participants	spoke	about	the	need	to	manage	

stakeholder’s	expectations,	clearly	communicate	the	scope	of	what	can	be	changed	or	

achieved	through	the	process	and	not	make	promises	that	cannot	be	kept:				

When	you	look	at	the	stakeholder	representatives,	a	lot	of	them	are	working	
in	their	own	time	and	they’ve	gone	through	a	process	of	working	towards	a	
decision	and	then	the	government	says	thanks	a	 lot	for	your	help	with	this	
for	 the	 last	 year,	 we’ve	 delivered	 a	 really	 full	 on	 democratic,	 consultative	
process	and	we	really	appreciate	all	 the	work	you’ve	put	 into	 it,	but	we’ve	
changed	our	minds,	we’re	just	going	to	ignore	you	and	go	and	do	something	
completely	 different…	 And	 so,	 that	 just	 kills	 people’s	 contribution	 to	 that	
process,	 so	 there	 is	 a	 sort	 of	 a	 passion	 fatigue	 that	 you	 get	 with	 the	
volunteers	when	their	capacity	for	input	is	just	stopped	after	a	point.	I	think	
we’re	aware	of	that	to	some	extent	in	government,	but	we	need	to	work	a	
lot	harder	on	it	and	do	a	lot	better	with	continuity.	[SG2]	

The	willingness	of	local	stakeholders	to	be	engaged	in	water	management	may	

become	depleted	if	they	feel	they	do	not	have	adequate	power	to	influence	decisions,	

or	if	they	are	not	adequately	informed	about	what	decision	was	made	and	why.			

7.1.3.	Local	power	and	autonomy			

Interview	participants	expressed	different	views	about	the	importance	of	local	

autonomy	and	how	much	power	local	stakeholders	have,	and	should	have,	within	the	

water	governance	regime.	Commonwealth	agency	participants	asserted	that	local	

stakeholders	have	no	actual	decision-making	powers,	based	on	the	water	legislation,	

apart	from	an	advisory	role.	In	contrast,	local	irrigation	representatives	felt	that	they	

did	have	the	capability	to	influence	decisions	informally	through	their	knowledge	and	

relationships.	The	importance	of	local	people	having	the	autonomy	to	manage	water	in	

ways	that	are	suited	to	the	unique	conditions	in	each	catchment,	was	highlighted	by	

one	government	participant:		

In	my	experience	[the	ability	to	adapt]	classically,	will	never	ever	be	imposed	
from	 the	 top.	 So,	 the	 adaptive	 capacity	 is	 really	 at	 the	 local	 source	where	
we’re	 targeting	 water	 and	 those	 communities	 see	 water	 as	 a	 connecting	
mechanism,	the	community	of	interest	sort	of	self-selects.	[SG6]	

Planning	for	the	use	of	significant	holdings	of	environmental	water	in	the	Lachlan	

catchment	is	an	area	where	stakeholder	fatigue	may	become	more	of	an	issue.	This	is	

because	the	CEWO	ultimately	retains	full	decision-making	power	over	how	and	where	

environmental	water	is	delivered.	This	may	lead	to	cynicism	among	local	stakeholders	
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if	they	have	little	capacity	to	influence	decisions,	and	are	not	properly	informed	about	

the	activities	and	rationale	of	government	agencies.		

 

The	legislative	power	to	allocate	funding	and	make	decisions	about	water	is	becoming	

increasingly	centralised	at	the	Commonwealth	level.	The	CEWO	exerts	their	power	

through	their	significant	holdings	of	water	entitlements,	while	the	MDBA	holds	

regulatory	powers.	Some	Commonwealth	participants	felt	it	was	important	for	them	to	

retain	the	power	to	make	decisions	about	environmental	water	based	on	national,	

rather	than	local,	interests.	The	CEWO	makes	decisions	on	environmental	water	use	

based	on	their	understanding	of	the	‘assets’	(wetlands)	and	how	a	watering	action	will	

contribute	to	the	annual	watering	priorities,	which	are	set	by	the	MDBA	under	the	

Basin	Plan.	One	Commonwealth	participant	had	the	view	that	there	was	not	a	

significant	role	for	catchment	communities	in	making	decisions	about	environmental	

water.	This	was	stated	as	a	fact	that	was	necessary	considering	the	need	to	make	

trade-offs	at	the	Basin-scale	that	are	independent	from	local	interests:	

The	local	communities	and	local	people	on	the	ground	don’t	have	a	big	role	
in	determining	how	we	use	[environmental]	water.	So,	that’s	the	truth.	We	
determine	how	to	use	water.	We	draw	on	the	expertise	of	 the	States,	and	
the	 local	 groups	 like	 CMAs,	 we	 draw	 heavily	 from	 them.	 Talking	 about	
community	members,	they	have	less	of	a	role.	[CG3]	

Regional	NRM	organisations	(previously	CMAs,	now	LLSs)	are	also	largely	driven	by	

top-down	decision-making:		

The	 LLSs	 don’t	 really	 have	 that	 much	 power.	 They	 implement	 what	 the	
Federal	 Government	 tells	 them	 to	 implement.	 They	 re-jig	 that	 to	 sell	 the	
case	to	the	State	Government,	so	the	State	Government	will	sign	off	on	their	
budgets.	 The	 State	 Government	 budget	 is	 essentially	 used	 for	 Federal	
priorities	 and	 they	 report	 against	 those	 Federal	 priorities.	 In	 terms	 of	
interpreting	the	Federal	priorities,	that’s	where	the	Regional	and	catchment	
planning	comes	into	play.	The	NRC	hasn’t	created	the	structures	for	CMAs	to	
actually	make	decisions	on	their	own.	[RNRM4]	

Although	there	is	no	structure	to	enable	the	Regional	bodies	to	make	decisions	about	

water	in	NSW,	LLSs	were	perceived	by	Commonwealth	and	State	agencies	to	have	

influence	in	terms	of	being	well	networked	with	catchment	communities	and	providing	

the	local	knowledge	and	contacts	for	State	and	Commonwealth-led	interventions,	such	

as	delivering	environmental	water.	In	this	way,	they	have	an	important	role	in	water	

management.	It	is	also	government	policy	that	State	agencies	must	work	in	
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partnership	with	the	LLS.	Nevertheless,	the	Commonwealth	is	not	obligated	to	follow	

advice	provided	by	EWAGs:		

All	 the	 EWAGs	 play	 an	 advisory	 role,	 and	 specifically	 to	 advise	 the	 NSW	
government	 of	 how	 they	 best	 think	 water	 should	 be	 delivered	 in	 that	
particular	 catchment.	 EWAGs	 don’t	make	 any	 decisions	 on	 anything.	 They	
don’t	have	the	power	to.	[CG3]		

The	increasingly	centralised	approach	to	water	governance	under	the	Basin	Plan	was	

criticised	by	local/Regional	level	participants,	who	felt	communities	should	be	more	

involved:		

There’s	 a	 huge	 criticism	 that	 there’s	 not	 a	 community	 focus,	 which	 there	
was	meant	to	be	with	the	Basin	Plan.	The	Basin	plan	became	about	reaching	
our	ecological	objectives	while	minimizing	the	impacts	on	communities.	The	
conversation	hasn’t	moved	past	the	‘minimise’	to	the	‘enhance’.	 It’s	a	 long	
way	from	that.	[RNRM2]	

Commonwealth	agencies	have	responded	to	these	criticisms	with	policies	based	on	

‘localism’;	however,	their	version	of	localism	was	perceived	to	be	about	establishing	

better	lines	of	communication	with	communities,	rather	than	devolving	decision-

making	power.		

	

While	local	stakeholders	do	not	hold	decision-making	power	in	a	legislative	sense,	

members	of	the	Lachlan	community	have	demonstrated	their	ability	to	self-organise	

and	exert	influence.	The	LRWG	is	a	prime	example	of	local	autonomy	in	the	Lachlan.	

The	origin	of	the	group	is	unique	among	the	NSW	EWAGs,	as	it	was	hosted	and	

developed	by	the	Lachlan	CMA	in	collaboration	with	the	active	local	community,	rather	

than	being	driven	by	State	Government,	as	was	the	case	in	other	catchments.	The	

capacity	to	‘self-manage’	was	noted	as	a	key	feature	of	the	Lachlan,	with	only	minor	

government	intervention,	by	interview	participants	from	Regional,	State	and	

Commonwealth	Government	agencies.	For	example:	

Essentially	 it’s	 the	 respect	 government	 has	 for	 them	 that	 they	 can	 self	
determine.	It’s	really	hard	to	pinpoint	any	one	or	two	or	three	or	ten	bits	of	
evidence	to	justify	why	that’s	happened.	I	think	it’s	just	that	they’re	doing	it	
well	 enough,	 if	 not	 really	well,	 that	 there	 is	 no	 clear	 role	 for	 government.	
That	 to	me	 is	a	model	 to	aspire	 to	 in	all	valleys	–	 that	 the	people	 that	 live	
and	occupy	and	make	a	 living	adjacent	 to	or	within	 those	aquatic	 systems	
can	understand	 their	 relationship,	 and	 they	understand	 the	drivers	behind	
those	systems.	They	can	then	judge	how	their	management	actions	may	or	
may	 not	 impact.	 You	 don’t	 have	 to	 do	 ecology	 101;	 it’s	 an	 innate	
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connection.	Sometimes	it’s	not	well	informed	and	our	role	is	just	to	support	
a	 lot	 of	 that	 connection	 and	 re-enforce	 it	 through	 explaining	 why	 they’re	
observing…	 why	 they	 have	 this	 feeling.	 So	 that’s	 been	 good.	 It’s	 a	 very	
precious	group	of	people.	[SG6]	

There	was	a	feeling	among	many	interview	participants	that	despite	the	large	number	

of	stakeholder	consultation	processes	occurring	at	the	time	of	this	research,	the	

Lachlan	has	been	largely	‘left	alone’	by	government.	Some	participants	observed	that	

the	Lachlan	did	not	receive	major	attention	during	the	development	of	the	Basin	Plan.	

This	lack	of	attention	may	be	partly	due	to	the	above-mentioned	self-managing	ability,	

and	also	because	the	government	cannot	recover	any	water	for	the	southern	Murray-

Darling	Basin,	as	the	Lachlan	is	hydrologically	a	closed	system,	apart	from	large	floods.	

Water	use	in	the	Lachlan	is	now	within	the	Sustainable	Diversion	Limit	outlined	in	the	

Basin	Plan,	so	significant	government	intervention	will	not	be	necessary	to	ensure	

compliance.		

	

This	section	has	discussed	how	local	stakeholders	do	not	technically	have	decision-

making	power	over	how	water	is	managed.	Nevertheless,	they	participated	heavily	in	

developing	the	WSP	rules,	through	the	River	Management	Committees	(RMCs),	as	part	

of	State	level	water	reforms.	Since	stakeholders	negotiated	and	agreed	on	the	rules,	

there	is	now	limited	involvement	in	how	the	river	is	operated	day-to-day,	as	it	is	a	

matter	of	meticulously	following	the	rules.	The	non-government,	local	participants	in	

this	study	felt	they	had	a	fairly	high	level	of	influence	over	decisions	affecting	them,	

within	the	limits	of	the	rules:	

I	think	[we	have]	probably	as	much	influence	as	we	can	have.	A	lot	of	it’s	run	
by	rules.	 It’s	 rules-based.	So,	 if	 it’s	 in	 the	Water	Sharing	Plan	 it’s	a	 rule.	So	
State	Water	have	to	follow	those	rules.	You	can	have	a	little	influence	over	
day-to-day	stuff,	but	a	 lot	of	 it’s	rules-based,	so	[State	Water]	 just	gets	the	
book	and	they	go,	that’s	the	rule,	and	we	just	follow	the	rules.	Even	with	the	
environmental	 water	 management	 in	 the	 plan,	 it’s	 pretty	 much	 all	 rules-
based.	So,	you	 just	get	the	rulebook	out	and	follow	the	rules.	So	you	can’t	
really	have	lots	of	influence	over	that.	There’s	not	very	much	debate	about	
changing	 the	 rules,	 I	 don’t	 think,	 in	 the	 review	of	 the	Water	 Sharing	 Plan,	
because	it’s	got	to	stay	in	line	with	the	Murray-Darling	Basin	Plan	too.	[Ag2]	

Caution	is	needed	in	extrapolating	these	findings	to	all	local	stakeholders,	as	the	

snowball	sampling	method	for	interviews	targeted	influential	people.	Nevertheless,	
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there	is	evidence	that	some	local	stakeholders	felt	empowered	to	influence	how	water	

is	governed	and	managed.		

	

Most	participants	observed	that	the	ability	of	people	to	self-organise	at	the	catchment	

level	is	even	more	critical	during	‘extreme	events’.	As	described	in	Chapter	6,	the	

Critical	Water	Panel	(CWP),	comprising	many	local	members	of	the	CSC,	became	a	

crucial	platform	to	negotiate	how	shrinking	supplies	of	water	would	be	divided	

between	competing	uses	during	the	Millennium	Drought:		

I	 mean	 before	 we	 got	 to	 that	 very	 extreme	 stage	 [during	 the	Millennium	
Drought],	stakeholders	certainly	had	an	input	in	saying	yes,	look,	you	know,	
suspend	 access	 to	 general	 security	water	 until	 you’ve	made	30%	available	
for	 high	 security,	 things	 like	 that.	 So,	 stakeholders	 did	 have	 an	 input	 on	
decisions,	which	 influenced	the	sharing	of	water	within	different	segments	
of	the	consumptive	pool.	[Ag3]		

State	Water	also	sourced	members	of	the	CSC	to	set	up	a	Flood	Mitigation	Panel	(FMP)	

to	provide	advice	during	the	2010	floods.	Although	the	CSC	was	originally	set	up	as	a	

State	Water	committee	to	advise	on	water	delivery	and	asset	management,	

participants	noted	that	it	has	evolved	into	a	forum	that	successfully	brings	together	

the	regulator,	the	delivery	operator	and	the	various	stakeholders,	including	the	

environment,	to	provide	useful	advice	on	a	range	of	challenges.	In	this	way,	

stakeholder	committees	such	as	the	CSC	and	LRWG	have	been	essential	for	facilitating	

stakeholders	in	the	Lachlan	to	self-organise	and	contribute	to	determining	their	own	

future:		

In	NRM,	that’s	the	Holy	Grail.	 I	always	said	as	a	public	servant,	my	vision	is	
to	not	be	 required	by	 the	end	of	my	career.	 I	 think	 the	Lachlan’s	 so	much	
further	ahead	than	other	Valleys	because	it’s	had	to	sort	itself	out.	It	hasn’t	
relied	on	outsiders,	 i.e.	government,	coming	 in	and	temporarily	 imposing	a	
set	 of,	 well	 this	 is	 what	 you’re	 going	 to	 do.	 They’ve	 worked	 it	 out.	 They	
know,	any	major	perturbation,	they	know	who	to	go	and	talk	to,	and	how	to	
start	informing.	They	feel	strong	enough,	comfortable	enough,	that	they	can	
challenge	anything.	[SG6]		

This	section	has	illustrated	the	value	of	stakeholder	consultation,	particularly	as	a	

source	of	local	knowledge	during	times	of	high	uncertainty	and	crisis.	Members	of	the	

Lachlan	community	have	demonstrated	their	ability	to	self-organise,	and	participants	

reported	feeling	power	to	influence	decisions	through	their	knowledge	and	
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relationships.	As	much	of	the	formal	power	to	govern	water	rests	with	government	

agencies,	it	is	important	to	understand	their	culture	and	processes.		

7.1.4.	Culture	in	government	agencies		

7.1.4.1.	Capacity	for	learning	

Capacity	for	learning	can	exist	within	an	individual,	a	group	or	an	institution,	as	

pointed	out	by	one	Commonwealth	participant.	Many	participants	noted	individuals	

often	learn	through	informal	interactions	and	social	networks.	At	the	group	or	

institutional	level,	monitoring,	evaluation	and	reporting	(MER)	through	adaptive	

management	is	a	more	formalised	learning	process.		

	

There	were	a	range	of	opinions	provided	about	the	learning	capacity	of	landholders,	

and	the	ability	of	government	agencies	to	influence	landholders.	Some	participants	felt	

the	learning	capacity	of	landholders	was	an	important	adaptive	feature	in	the	Lachlan,	

while	others	perceived	an	aversion	to	learning	in	some	landholders.	One	participant	

noted	that	rather	than	choosing	to	learn,	landholders	were	forced	to	learn	from	

experience	during	the	Millennium	Drought;	they	could	no	longer	rely	on	irrigation,	and	

many	changed	their	farming	practices	as	a	result.	Landholders	and	agricultural	

industries	that	were	unable	to	adapt	were	forced	out	of	the	market:	

The	community,	in	my	observations,	they’ve	learned	even	further	to	accept	
the	 vagaries	 of	 [climate].	 It	 really	 knocked	 them	 back.	 Don’t	 rely	 on	
irrigation.	So	there	are	a	lot	of	areas	that	were	laid	out	for	irrigation	just	not	
being	irrigated	anymore.	[SG7]	

It	was	argued	by	some	State	level	participants	that	government	agencies	need	to	trust	

in,	and	foster,	the	capacity	of	catchment	communities	to	learn	and	adapt,	rather	than	

trying	to	impose	solutions	from	the	top-down:	

A	formulaic	response	is	completely	inappropriate.	It’s	got	to	be	much	more	
organic.	So,	stop	trying	to	control	it,	stop	trying	to…	stop	investing	so	much	
effort	into	plans	that	are	obsolete	before	you’ve	even	had	them	signed	off.	
Just	trust	in	the	capacity.	Have	enough	guidelines,	designs,	that	form	almost	
a	 safe	 environment	 in	 which	 to	 work	 and	 not	 to	 exceed,	 but	 allow	
innovation,	ingenuity,	flexibility	to	operate	within	that	space.	[SG6]		

Similarly,	environmental	water	managers	have	shown	capacity	to	learn	and	refine	their	

practices	during	the	drought.	Experience	taught	them	they	do	not	need	to	manage	

actively	during	the	very	wet,	or	very	dry	periods,	their	most	important	work	occurs	in	
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the	‘middle’	ground	between	wet	and	dry.	In	some	ways,	the	pressure	felt	by	

environmental	water	managers	to	demonstrate	the	worth	of	what	they	are	doing	has	

fostered	an	institutional	culture	of	learning:		

We’ve	known	that	we	had	 to	prosecute	our	case	well	and	meaningfully	 to	
be	able	to	do	our	work,	and	we’ve	also	been	hugely	hungry	for	learning	and	
understanding	the	business.	We	haven’t	become	moribund	and	cemented,	
and	 I	 think	 that	 is	probably	a	 key	 set	of	attributes	 that	ongoing	 success	 in	
environmental	 water	management	 is	 going	 to	 need	 to	 keep	 as	 part	 of	 its	
character,	part	of	its	DNA.	[SG7]	

While	there	is	evidence	of	learning	and	improvement	in	the	practice	of	environmental	

water	management,	the	link	between	on-the-ground	learning	and	policy	improvement	

is	more	complex:		

There’s	a	political	dimension	to	this.	You’ve	got	to	try	and	get	all	the	players	
lined	up	and	agreed	on	a	certain	set	of	outcomes.	So	my	observation	is	that	
people	do	 learn,	but	 it	 is	 constrained	by	 lagged	environmental	knowledge,	
system	 constraints,	 opportunities	 and	 the	 politics	 of	 who’s	 got	 water	 and	
whether	they’re	willing	to	use	it	for	a	common	interest.	[CG4]			

Environmental	water	managers	felt	they	had	a	culture	of	learning	from	their	practice,	

but	were	facing	constraints	from	the	broader	culture	within	government	agencies,	and	

difficulty	communicating	their	learning	to	the	policy-makers.	Cultural	norms	within	an	

organisation	are	key	for	enhancing	or	constraining	the	capacity	to	learn	and	adapt	

(Pahl-Wostl,	2009).	As	such,	cultural,	political	and	institutional	norms	discussed	by	

participants	will	be	further	explored	in	the	subsequent	sections.		

7.1.4.2.	Government	agency	culture	is	bureaucratic,	risk-averse	and	pre-occupied	with	

accountability		

Government	agency	culture	was	seen	to	have	a	heavy	focus	on	bureaucratic	

accountability,	avoiding	risk,	and	striving	for	certainty	and	security.	Some	Regional	and	

State	participants	observed	that	the	CEWO	has	an	organisational	culture	of	being	safe,	

strongly	justifying	their	actions	and	fulfilling	their	legislative	obligations,	but	they	do	

express	a	desire	to	work	collaboratively:		

Some	 of	 our	 government	 agencies	 are	 very	 risk-averse	 and	 actually	 keep	
their	cards	a	bit	to	their	chests	because	I	think	they	fear,	under	the	current	
political	climate,	a	lot	of	backlash;	because	the	environment	as	you	know	is	
taking	a	bit	of	a	hammering	[politically]	and	you’ve	just	got	to	justify	every	
bloody	 thing	 you	 do.	 The	 amount	 of	 bureaucracy	 that	 we	 all	 have	 to	 go	
through,	but	particularly	at	the	Commonwealth	level,	it’s	just	not	conducive	
to,	 you	 know,	 sometimes	 you	 need	 to	 respond	 really	 quickly.	 You	 have	 a	
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rainfall	event;	you	might	want	to	add	10	GL	just	to	get	a	bit	of	a	pulse	going	
down	through	a	few	wetlands.	[SG5]	

While	accountability	is	obviously	of	great	importance	in	the	public	service,	it	can	also	

act	as	a	major	constraint	for	adaptive	management:		

You	can	overdo	accountability,	and	that’s	where	the	red	tape	comes	in.	you	
know,	 accountability’s	 necessarily	 very	 good	 up	 to	 a	 point,	 where	 then	 it	
becomes	 problematic	 and	 time	 consuming	 and	 expensive	 for	 very	 little	
result,	or	additional	accountability.	[RNRM1]		

A	common	thread	through	the	interviews	was	the	feeling	that	the	culture	in	the	CEWO,	

in	particular,	was	constraining	for	environmental	water	management,	which	often	

requires	quick	responses	to	ecological	signals:		

The	 Commonwealth	 want	 to	 demonstrate	 their	 due	 diligence	 differently	
than	 what	 we	 do.	 They	 seem	 to	 want	 to	 have	 to	 write	 huge	 reams	 of	
justification.	We	can	just	go,	look,	this	makes	sense,	we’ve	got	these	values,	
let’s	do	it!	And	we	can	get	the	water	going	pretty	fast.	They	are	moving	to	
pre-approval	 type	 of	 stuff,	 so	 we	 don’t	 have	 to	 wait	 weeks	 and	 weeks.	
Because	it	has	happened,	not	in	the	Lachlan,	but	it	has	happened	elsewhere,	
other	 valleys,	 where	 the	 opportunity	 has	 passed	 before	 the	
Commonwealth’s	come	on	board.	[SG7]		

Participants	also	observed	that	learning	through	adaptive	management	is	not	a	priority	

in	some	government	agencies.	For	example,	the	whole	intention	of	State	Water	is	‘high	

reliability’	management	for	extractive	use,	to	provide	secure	access	to	water	for	their	

customers.	State	Water	is	also	a	corporation;	meaning	profit	and	commercial	success	

are	important	values	for	them:	

If	 you’re	 a	 water	 provider	 like	 State	 Water,	 you	 don’t	 want	 to	 manage	
adaptively.	You	work	it	out,	and	your	whole	job	is	to	deliver	water	here	on	
time.	[CG2]	

SG2	talked	about	accountability	being	the	major	driver	behind	monitoring	and	

evaluation	in	government	agencies.	As	a	result,	monitoring	and	evaluation	becomes	

about	demonstrating	the	government	is	fulfilling	their	obligations,	rather	than	focusing	

on	what	they	learned,	how	to	do	things	better,	or	whether	they	are	doing	the	right	

things	at	all:	

Your	 day’s	 taken	 up	 with	 making	 sure	 you’ve	 got	 your	 form	 A’s	 in,	 your	
weekly	 reports,	 your	 form	B’s…	all	 that	 administrative	 stuff	which	 is	 really	
important	and	good,	you	know,	I’m	not	mocking	it,	it’s	required,	it’s	needed	
and	 that,	 but	 yeah,	 you	 often	 don’t	 lift	 your	 head	 and	 go,	 ‘what’s	 the	 big	
picture	here?	And	how	are	we	fitting	in?	And	what’s	our	direction?’	And	I’m	
kind	 of	 hoping	maybe	 the	 long	 term	 planning	 process	will	 help	 us	 lift	 our	



	

	 167	

gaze	and	 look	at	 that	big	 long	 term	stuff	which	we’re	not	 really	doing	 in	a	
concerted	way.	[SG5]	

Government	participants	perceived	that	knowledge	generation	and	technical	expertise	

is	increasingly	being	outsourced	to	universities	and	consultants.	The	shifting	role	of	

government,	observed	by	participants,	reflects	the	rise	of	neoliberalism	in	Australian	

policy-making,	which	is	associated	with	privatisation,	business-models	and	a	focus	on	

market-based	interventions	over	regulation	(Coffey	&	Marston,	2013).	Government	

agencies	have	been	progressively	losing	staff	with	technical	knowledge,	and	are	

increasingly	relying	on	external	knowledge	providers	and	delivery	partners:				

I	 think	one	of	the	 issues	with	the	Commonwealth	 is	that	they	have	quite	a	
lot	 of	 staff	 movement.	 So,	 in	 terms	 of	 doing	 an	 operational	 thing	 like	
managing	environmental	water,	I	think	it’s	probably	inevitable	that	they	are	
going	 to	 rely	 on	 outside	 sources	 of	 information	 for	 operational	 decisions.	
Not	 only	 for	 operational	 decisions,	 but	 for	 planning	 the	 use	 of	 their	
environmental	water.	[Ag3]	

Again,	Regional	and	State	agency	participants	observed	that	government	staff	at	the	

Commonwealth	level	are	often	highly	skilled	risk	managers,	but	were	not	seen	to	have	

good	technical	knowledge	about	river	ecology.	In	addition,	Commonwealth	agencies	

were	perceived	to	rotate	their	staff	among	positions	and	physical	regions	often.	This	

has	the	benefit	that	employees	become	skilled	and	knowledgeable	in	different	aspects	

of	operation,	reducing	the	risk	of	losing	people	that	hold	a	lot	of	knowledge.	The	

downside	is	that	Regional	and	some	State	interview	participants	did	not	show	a	high	

level	of	confidence	in	the	decision-making	of	Commonwealth	agencies:				

The	other	interesting	thing	about	this	whole	situation	is	who	the	people	are.	
The	guy	talking	to	us	from	the	Commonwealth	about	the	fish	flows	wasn’t	a	
scientist.	 The	 guy	 that	 runs	 the	monitoring	 section	 is	 an	engineer.	 They’re	
very	much	 determined	 by	 their	 background.	 They’re	 very	 good	managers,	
risk	planners.	[RNRM2]		

This	section	has	illustrated	that	bureaucracy,	avoiding	risk	and	over-doing	

accountability	can	constrain	adaptive	governance.	This	is	partly	a	cultural	problem,	but	

individual	actors	within	the	regime	are	also	bound	by	their	formal	institutional	

mandates	and	responsibilities.	Many	government	participants	felt	constrained	by	

restrictive	mandates	and	working	with	others	who	were	unwilling	or	unable	to	act	

outside	their	statutory	responsibilities.	
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7.1.4.3.	Restrictive	mandates	and	responsibilities:	compartmentalised	policy		

Interview	participants	described	how	at	the	Commonwealth	level,	socioeconomic	and	

environmental	aspects	of	water	reform	are	not	well	integrated;	policy	and	institutions	

are	compartmentalised.	As	a	result,	social	and	ecological	systems	are	often	considered	

separately,	without	fully	considering	the	interactions	and	connections	between	them.		

	

The	wording	and	interpretation	of	the	Water	Act	limits	the	CEWO	to	narrowly	consider	

how	their	water	holdings	contribute	to	ecological	objectives.	One	Commonwealth	

participant	explained	the	CEWO’s	Environmental	Watering	Plan,	under	the	Basin	Plan,	

outlines	their	mandate	to	deliver	on	environmental	outcomes,	not	social	outcomes.	It	

is	therefore	not	within	their	statutory	mandate	to	evaluate	any	social	or	economic	

benefits	of	their	environmental	flows.	This	indicates	that	the	term	‘environment’	is	not	

understood	by	government	participants	to	include	humans:	

	[Our]	responsibilities	are	primarily	environmental	focus;	we’ve	been	given	a	
certain	sum	of	water	that	we	have	to	use	for	environmental	benefit.	That’s	
legislated.	 The	 Murray-Darling	 Basin	 Plan;	 however,	 has	 environmental,	
social,	and	economic	departments.	And	the	Murray-Darling	Basin	Authority,	
it’s	 their	 responsibility	 to	 determine	 the	 impacts	 or	 the	 response	 of	 those	
three	 different	 parts,	 so	 environmental,	 social	 and	 economic.	 So	 that’s	 a	
question	better	directed	to	them.	That’s	their	responsibility.	[CG3]		

The	role	of	a	public	servant	is	to	implement	policies	that	align	with	the	values	of	

society,	decided	through	political	processes,	but	some	government	participants	

described	a	need	to	be	creative	and	think	above	and	beyond	legislated	obligations,	

keeping	in	mind	that	legislation	can	and	does	change	over	time.	This	reveals	the	

capacity	of	some	agency	staff	to	act	as	change	agents,	rather	than	being	restricted	by	

their	mandates:	

One	of	my	biggest	 frustrations	 is	people	will	 say	 ‘ah,	but	 that’s	not	what’s	
listed	under	our	Act’…	and	I	go	‘for	now’.	[CG2]		

At	the	State	level,	the	WSP	process	highlighted	the	issue	of	government	membership	

as	a	barrier	to	consensus-based	decision-making	in	the	RMCs	of	the	early	2000s.	This	

issue	emerged	when	State	Government	representatives	were	sent	to	the	RMC	

meetings	with	a	pre-decided	stance,	without	the	authority	to	negotiate:	

These	were	State	 ‘stooges’.	Local	state	people,	they	sometimes	have	to	go	
to	 4	 or	 5	 different	 committees,	 so	 they	 get	 totally	 overwhelmed	 and	
couldn’t	 remember	what	 committee	 they	were	 sitting	 on	 at	 the	 time.	 But	
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they	 were	 a	 worse	 problem	 than	 the	 irrigators	 versus	 environmentalists,	
because	 they	 didn’t	 have	 the	 authority	 to	 be	 flexible.	 So	 their	 head	office	
told	them	what	they	have	to	do	and	think.	[RNRM3]	

Consequently,	a	lot	of	work	was	required	to	negotiate	with	the	higher-up	agency	staff	

before	the	RMC	meetings	took	place,	to	ensure	that	a	decision	could	be	made.	The	

new	process	used	for	the	macro-WSPs	removed	some	agency	staff	from	the	

committees	and	required	agreements	to	be	reached	with	State	agencies	outside	of	the	

main	discussion	forum	to	ameliorate	this	issue.		

 

There	is	much	evidence	of	restrictive	mandates	constraining	adaptive	governance;	

however,	at	the	Regional	level,	the	transition	from	CMAs	to	LLS	has	resulted	in	some	

creative	institutional	arrangements,	with	individuals	acting	outside	of	their	

organisational	boundaries.	At	the	time	of	this	research,	the	Central	Tablelands	LLS	is	

hosting	the	LRWG,	but	most	of	the	significant	wetlands	are	now	outside	their	

administrative	boundaries.	Participants	expressed	concern	that	these	institutional	

arrangements	would	be	questioned	by	staff	who	are	unwilling	to	overstep	their	

mandates:	

At	 the	 moment,	 we’re	 running	 on	 the	 intellectual	 and	 the	 resource	
investment	that	the	Lachlan	CMA	made…	but	sooner	or	later,	you	know,	an	
admin	bean	counter	executive	 in	one	 LLS	or	another,	will	 go,	 ‘why	are	we	
spending	 all	 this	 time	 and	 staff	 resources	 on	 something	 that	 is	 somebody	
else’s	problem?’	You	know?	[SG7]		

The	above	is	an	example	of	the	importance	of	individuals	who	are	willing	to	act	outside	

of	their	organisational	boundaries.	The	next	section	further	explores	how	restructures	

in	government	agencies	can	constrain	adaptive	governance.		

7.1.4.4.	Restructures	in	the	machinery	of	government		

Many	government	participants	talked	about	surviving	‘constant’	restructures	in	

government	departments,	which	they	felt	were	often	driven	by	political	and	funding	

pressures,	rather	than	learning.	The	last	few	years	have	been	a	tumultuous	time	for	

regional	natural	resource	management.	In	2013	the	CMAs	lost	around	half	their	staff	in	

the	transition	to	LLS.	State	level	reforms	also	led	to	loss	of	staff,	including	people	with	

technical	expertise,	with	a	range	of	negative	consequences:		

By	and	large,	our	capacity	to	do	ecological	work	has	just	nose-dived…	I	mean	
it	just	plays	out,	not	just	in	natural	resource	management	but	it	plays	out	in	
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human	 history	 all	 the	 time,	where	 things	 are	 set	 up	 and	 someone	 thinks,	
“this	is	a	brand	new	thing”	and	the	old	is	out.	People	always	like	shiny	new	
things	and	you	effectively	 lose	a	 lot	of	knowledge.	A	 lot	of	knowledge	 just	
goes	out	the	door	with	people.	A	 lot	of	the	data	 is	either	 lost	or	 it	 just	sits	
there	because	people	don’t	 know	what	 to	do	with	 it	 or	don’t	 do	anything	
with	 it.	 In	 terms	of	 those	people	who	remain,	 there’s	no	 real	 incentive	 for	
them	to	hang	around	really.	There’s	probably	something	wrong	with	me,	I’m	
still	 in	 this	 job,	while	 a	 lot	 of	 people	 have	 left	 probably	 for	 good	 reasons.	
[SG2]		

Changes	of	government	are	felt	particularly	hard	by	the	public	servants	at	the	

Commonwealth	level,	where	new	governments	have	often	disbanded	the	previous	

government’s	projects	and	programs	to	enable	new	ones.	In	2013,	the	National	Water	

Commission	was	abolished,	with	some	participants	expressing	concern	over	how	the	

knowledge	accumulated	by	the	NWC	would	be	preserved.	Participants	also	realise,	

however,	that	restructures	and	changes	in	government	are	inevitable:	

Political	 change,	 in	 and	 of	 itself,	 can	 sometimes	 be	 a	 barrier	 to	 keep	 on	
moving	 and	 also	 there’ll	 be	 a	 change	 of	 the	 guard	 and	 a	 lot	 of	 that	 old	
information	 is	 lost.	 Perhaps	 the	 NWC	 is	 an	 example	 of	 that.	 We	 have	
invested	 250	 million	 dollars	 in	 water	 programs	 and	 water	 reform	 and	
research	and	I’m	a	little	concerned	about	where	is	that	body	of	knowledge	
going	to	 live?	And	because	all	 the	people	who	built	 it	have	now	moved	on	
and	been	dispersed,	are	we	going	to	start	relearning	some	of	that	stuff?	Or	
how	are	we	going	to	make	sure	that	we	build	on	that	foundation	rather	than	
lose	it?	And	I	guess	that	example	is	repeated…	It’s	a	big	loss	of	institutional	
knowledge	and	it’s	hard	to	keep	that	succession	going	and	it	can	be	a	big	big	
barrier	I	suppose,	but	inevitable.	There’s	always	going	to	be	political	change.	
[CG1]	

In	contrast,	participants	noted	that	having	long-term	involvement	of	a	fairly	consistent	

group	of	people	is	ideal	for	learning	and	adapting	over	time.	This	has	generally	been	

the	case	with	stakeholders	in	the	Lachlan,	but	stability	was	seen	as	rare	in	government	

agencies:	

It’s	much	more	efficient	and	it’s	much	better	working	with	communities	and	
working	 with	 the	 same	 sort	 of	 people,	 maintaining	 the	 same	 sort	 of	
community	 environment,	 collecting	 the	 same	 sort	 of	 data	 and	 learning	 as	
you’re	going	with	some	stability	in	both	the	science	and	the	committees,	but	
there’s	been	none	of	that	and	you’ve	got	to	expect	that	from	government,	
but	it	can	be	quite	a	frustration.	[SG2]		

Participants	communicated	strongly	that	constant	organisational	change	is	the	norm	in	

government	agencies,	and	this	is	very	constraining	for	learning	and	adapting.	The	most	

recent	restructure	in	the	governance	arrangements	for	NRM	in	NSW	has	caused	a	
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problematic	mismatch	between	hydrological	and	institutional	boundaries,	explored	in	

the	next	section.		

7.1.4.5.	Mismatch	between	hydrological	and	institutional	boundaries	

Mismatch	between	hydrological	and	institutional	boundaries	was	identified	as	a	major	

constraint	in	the	Lachlan.	The	catchment,	which	was	previously	managed	by	a	single	

CMA	based	on	hydrological	boundaries,	is	now	within	the	boundaries	of	five	LLS	

organisations	responsible	for	NRM,	based	on	local	government	areas	and	land-use	

types.	The	Executive	Officer	role	of	the	LRWG	is	based	in	the	Central	Tablelands	LLS,	

while	the	wetlands	being	targeted	for	environmental	watering	are	located	mostly	

within	the	Western	LLS.	Interview	participants	highlighted	the	increased	transaction	

costs	associated	with	brokering	new	relationships	with	multiple,	disparate	

organisations.		

	

One	participant	mused	that	the	change	from	CMAs	to	LLS	seemed	to	emerge	from	the	

shadows,	rather	than	being	the	result	of	informed	and	well	thought-out	design	by	

NSW	Government.	There	was	agreement	among	interview	participants	that	the	

change	to	LLS	is	a	de-prioritisation	of	Total	or	Integrated	Catchment	Management	

(ICM),	and	a	reorientation	towards	a	focus	on	agricultural	productivity	and	efficiency:	

Total	Catchment	Management,	that	was	sort	of	promoted	back	in	the	90s	or	
80s.	They’ve	walked	away	from	that	and	now.	They’re	wanting	to	reinstitute	
the	 old	 fashioned	 soil	management,	 kind	 of,	 agi	 agi	 agi	 kind	 of	mentality,	
which	I	think	is	unfortunate,	yeah.	It’s	more	about	farmer	orientation,	rather	
than	 whole	 of	 community	 orientation,	 and	 I	 think	 the	 indigenous	
communities	may	miss	out	on	this	one	again.	It	means	that	they’ll	be	more	
fragmented	because	the	old	catchments	used	to	follow	the	boundaries,	like	
the	catchment	boundaries,	and	you’ll	find	a	lot	of	Traditional	Owner	groups	
talk	about	being	part	of	a	catchment	as	well.	They	probably	did	cause	a	lot	
of	distrust	in	those	communities	because	of	the	fact	that	they’re	one	of	the	
worst	 hit	 groups	 always	 when	 it	 comes	 to	 any	 kind	 of	 political	 change.	
They’re	the	ones	that	feel	the	most	fragmented	and	this	goes	for	any	change	
in	 government,	 the	 relationship	 that’s	 established	 becomes	 suddenly	
somehow	fractured	or	damaged,	or	people	aren’t	as	confident	anymore	 in	
who	they’re	getting.	[CG2]		

The	above	quote	illustrates	how	the	new	boundaries	for	NRM	in	NSW	are	likely	to	

further	alienate	Traditional	Owners	from	becoming	involved	in	river	management.	In	

addition,	the	change	appears	to	have	been	imposed	by	the	NSW	government	without	

considering	the	needs	of	catchment	managers.	This	was	a	very	demoralising	process	
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for	participants	employed	by	the	CMA.	The	change	was	generally	felt	to	undo	some	of	

the	gains	made	by	the	CMAs;	Regional	interview	participants	felt	the	CMAs	had	made	

progress	in	encouraging	people	to	think	about	catchments	as	a	system:		

You’ll	 never	 get	 a	 region	 that	 has	 got	 100%	 social	 connect,	 people	
identifying	within	that	space.	You	will	get	a	geophysical	boundary	of	a	river	
that	 short	 of	 some	weird,	 dramatic	 earthquake,	 volcano,	 something	major	
and	catastrophic…	a	meteorite	 taking	out	a	mountain,	 it	doesn’t	change,	a	
catchment	boundary.	You	can’t	debate	it.	It’s	there	and	people	belong	to	it.	
A	 lot	 of	 people	 in	 CMA	 at	 the	 time	 said,	 ‘we’ve	 spent	 this	 time	 getting	
people	 to	 understand	 the	 idea	 of	 catchments,	 and	 it	 has	 really	 worked.	
People	will	go,	 ‘ah,	 I	have	a	connection	with	my	neighbour	because	of	 the	
catchment.	 I	 have	 impacts	 downstream	because	 of	 this	 catchment	 system	
and	 that’s	 how	 it	 operates’	 and	 so	 that	 message	 had	 really	 gotten	 to	
landholders	 and	 had	 worked,	 that	 common	 connection,	 whereas,	 now	
there’s	nothing.	[RNRM4]	

The	new	institutional	arrangements	under	LLS	were	thought	to	be	constraining	for	

managing	the	river	holistically.	There	was	also	a	perceived	risk	of	encouraging	

parochial,	rather	than	inclusive	thinking	within	the	catchment:		

It’s	 finally	 begun	 to	 break	 down,	 in	 the	 Lachlan,	 the	 idea	 of	 the	 upstream	
versus	downstream	or	us	versus	them	and	then	you	start	building	all	these	
little	empires,	centres	of	responsibility,	that	are	then	going	to	compete	with	
each	other	for	attention.	[SG7]		

Thus,	the	change	to	LLS	has	eroded	efforts	to	manage	the	Lachlan	River	as	embedded	

in	a	catchment,	through	approaches	such	as	ICM.	The	poor	integration	of	land	and	

water	management	at	various	levels	of	governance,	identified	by	participants,	is	

explored	further	in	the	next	section.			

7.1.4.5.	Poor	integration	of	water	and	land	management	

Integration	has	been	a	strong	focus	of	water	reforms;	for	example,	the	COAG	

agreement	of	1994	promoted	“an	integrated	catchment	management	approach	to	

water	resource	management”	(para.	6).	The	RMCs	of	the	early	2000s	were	originally	

tasked	with	developing	river	management	plans	that	took	into	consideration	processes	

in	the	catchment	that	may	impact	the	river.	However,	as	one	participant	explained,	as	

the	NSW	water	reforms	progressed,	the	government	changed	the	scope	of	the	RMCs	

to	just	consider	water	sharing	rules,	separately	from	natural	resource	management.	

Many	interview	participants	observed	that	water	reforms	at	the	Basin	scale	have	also	

been	constrained	by	focusing	too	heavily	on	water	quantities,	rather	than	a	more	

integrated	approach	encompassing	water	quality	and	land	management:		
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There’s	a	big	focus	on	just	water.	Water	solves	everything.	But	it’s	not	really	
the	 case.	 Actual	 land	 management	 is	 up	 there	 as	 well	 in	 terms	 of	 a	
requirement	 to	 keep	 an	 ecosystem	 healthy.	 In	 terms	 of	 turbidity,	 erosion	
and	turbidity,	in	terms	of	vegetation	and	change	in	vegetation	types	through	
different	grazing	pressures,	all	that	type	of	thing.	[RNRM1]	

Interview	participants	with	a	more	agricultural	perspective	felt	that	the	government	

had	put	too	much	money	into	water	buy-backs,	when	from	a	landholder’s	point	of	

view,	other	environmental	problems	such	as	erosion	and	invasive	species	are	more	of	

a	concern	than	over-allocation:		

We	were	saying,	hold	on,	why	aren’t	we	addressing	 the	serious	 issues	 like	
salinity	and	erosion	and	carp	and	exotic	fish,	exotic	animals.	There’s	a	whole	
lot	 of	 identified	 environmental	 problems	 in	 the	 valley.	We	 know	 that	 and	
we’d	 like	 to	 do	 something	 about	 it,	 but	 buying	 water’s	 not	 going	 to	 fix	
salinity	 coming	 out	 of	 the	 bore	 areas.	 It’s	 not	 going	 to	 fix	 the	 carp,	 it’ll	
probably	 make	 them	 worse.	 It’s	 not	 going	 to	 fix	 our	 over	 land	 pollution	
coming	 into	 the	 river	 from	 the	 run-off	 from	 eroding	 farms	 and	 things	 like	
that.	It’s	not	going	to	fix	over-grazing.	It	won’t	fix	rabbits.	[Ag2]		

The	transition	to	LLS,	discussed	in	the	previous	section,	was	flagged	as	a	major	

constraint	for	achieving	a	coordinated	approach	to	land	and	water	management	in	the	

Lachlan:		

Because	 it’s	 been	 dissected,	 I’m	 not	 that	 confidant	 that	 there’ll	 be	 a	
coordinated	 approach	 for	 the	 Lachlan.	 Because	 we’re	 talking	 about	 5	
different	 organisations	 now	 that	 are	 in	 control	 of	 the	 Lachlan	 catchment,	
whereas	before	there	was	one	for	land	management	type	activities,	natural	
resource	management	activities.	[RNRM1]	

Thus,	while	there	are	strong	intentions	for	‘integration’	in	the	water	policy	documents,	

participants	observed	that	land	and	water	management	are	poorly	integrated	in	

practice.	This	suggests	there	is	a	gap	between	some	intentions	expressed	in	water	

policy	and	the	lived	reality	experienced	by	practitioners.	The	next	section	further	

examines	how	some	key	water	management	concepts	are	expressed	in	water	policy	

documents.			

7.1.5.	Water	policy	documents	reflect	culture	in	government	agencies	

7.1.5.1.	References	to	risk,	complexity	and	uncertainty	in	the	water	documents	

The	description	of	government	agency	culture	as	risk-averse	and	uncomfortable	with	

uncertainty	was	reflected	in	the	content	of	water	documents.	As	shown	in	Figure	12,	

risk	is	commonly	discussed	in	the	water	documents	(69%),	while	uncertainty	is	less	
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frequently	mentioned	(29%).	Around	half	the	documents	mention	‘complexity’,	which	

is	another	factor	contributing	to	uncertainty	in	water	management.		

	

Figure	12:	Presence	of	risk,	complexity	and	uncertainty	in	the	water	documents	of	the	Department	of	
Environment,	New	South	Wales	Office	of	Water	and	Lachlan	Catchment	Management	Authority	
(n=190)		

The	theory	of	decision-making	distinguishes	three	different	types	of	uncertainty:	

known,	unknown	and	unknowable	uncertainty	(Chow	&	Sarin,	2002).	Known	

uncertainty	refers	to	situations	where	the	probabilities	and	consequences	of	different	

outcomes	can	be	or	have	been	calculated.	Unknown	uncertainty	refers	to	situations	

where	probabilities	and	consequences	are	partially	understood	and	can	become	

known	through	further	investigation.	Unknowable	uncertainty,	on	the	other	hand,	

refers	to	situations	where	potential	outcomes	are	unpredictable,	unmeasurable	and	

thus	uncontrollable.	Anthropogenic	climate	change	is	increasing	this	last	type	of	

uncertainty	in	water	management	(Milly	et	al.,	2008).		

	

Volz	and	Gigerenzer	(2012)	define	risk	as	an	expression	of	known	uncertainty:	all	

alternatives,	consequences	and	probabilities	are	known.	From	a	government	agency’s	

perspective	risk	is	understood	as	the	likelihood	of	an	external	factor	impeding	their	

ability	to	achieve	a	desired	outcome	(NRC,	2005).	Government	agencies	are	generally	

concerned	about	reduced	availability	and/or	quality	of	water	resulting	in	risks	to	the	

environment,	human	and	animal	health,	businesses	and	agricultural	production,	based	

on	a	KWIC	search	for	risk	in	the	water	policy	documents.	
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An	important	aspect	of	water	policy	is	deciding	how	identified	risks	should	be	shared	

between	water	users	and	the	government.	The	NWI	(2004)	included	a	risk	assignment	

framework	stating	that	water	entitlement	holders	should	bear	the	risks	of	any	

reduction	in	water	allocation	as	a	result	of	seasonal	or	long-term	changes	in	climate	

and	periodic	‘natural’	events	such	as	bushfires	and	drought.	The	risk	of	reduced	water	

allocation	based	on	improved	knowledge	of	sustainability	should	be	shared	between	

water	users	and	the	government,	while	the	government	should	bear	the	risk	of	

reduced	water	allocations	arising	from	changes	in	government	policy,	such	as	new	

environmental	objectives.		

	

References	to	risk	in	the	interviews	were	most	often	referring	to	the	culture	in	

government	agencies	of	avoiding	risk:		

As	a	public	servant,	I’m	naturally	risk	averse	and	we	do	have	to	play	it	safe	
to	a	certain	extent	because	of	our	accountability.	[CG1]	

Some	participants	spoke	about	risk-aversion	as	a	constraint;	however,	one	

Commonwealth	participant	felt	the	high	risk	management	approach	to	environmental	

water	delivery	had	been	very	successful	in	avoiding	accidents	and	damage	to	private	

property,	which	would	threaten	political	support	for	environmental	flows.			

	

Other	participants	discussed	the	risks	associated	with	farming,	and	how	they	should	be	

shared	between	landholders	and	government:	

Government	 runs	 the	 risk	management	 process	 for	 landholders.	 So	 that’s	
pushed	landholders	into	this	high	input-high	output	agriculture	that	doesn’t	
in	 my	 mind	 allow	 for	 risk	 management.	 Whereas,	 when	 the	 government	
steps	out	of	it,	it	will	force	landholders	to	manage	risk.	And	that	will	actually	
change,	increase	resilience	enormously.	[Ag1]	

Risk	management	will	be	further	discussed	in	the	next	section,	which	considers	a	range	

of	management	approaches.		

	

A	KWIC	search	revealed	that	references	to	uncertainty	in	the	water	documents	are	

most	commonly	acknowledging	scientific	uncertainty,	and	uncertainty	about	

ecosystem	responses	to	management	interventions.	Other	references	include	
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uncertainty	about	climate	change	impacts,	particularly	in	relation	to	water	planning.	In	

addition,	some	documents	identified	uncertainty	in	water	reforms;	for	example,	the	

community	and	irrigators	feel	uncertain;	uncertainty	around	institutional	

arrangements,	water	entitlements	and	sustainable	diversion	limits;	and	uncertainties	

in	the	economy	and	water	markets.	These	references	suggest	uncertainty	is	‘unknown’,	

i.e.	it	can	be	reduced	or	possibly	dissolved	through	further	research	efforts,	better	

models	and	adaptive	management.	References	to	‘unknowable’	uncertainty	are	

limited	to	a	few	documents	that	discuss	preparing	adaptive	measures	for	an	emerging	

and	uncertain	future.		

	

A	KWIC	search	for	references	to	‘complexity’	in	the	water	documents	revealed	that	

complexity	is	not	clearly	defined	in	water	policy,	but	is	used	to	describe	the	following:	

complexity	of	decision-making	around	NRM	issues;	complex	institutional	arrangements	

around	water;	ecosystem	complexity;	and	complex	computer	models	and	statistical	

analyses	needed	to	manage	water	systems.	In	the	water	governance	literature,	

‘complexity’	of	SESs	is	discussed	in	terms	of	different	management	challenges:	non-

linear,	evolutionary	processes	resulting	in	unpredictable	transitions	to	new	system	

states;	and	humans	behaving	in	unanticipated	ways	making	external	control	difficult	

(Pahl-Wostl,	2007a).		

	

Environmental	water	managers	discussed	ecosystem	complexity	during	interviews	in	

terms	of	their	ability	to	predict	and	measure	ecosystem	responses	to	environmental	

water,	and	changes	in	water	policy.	Participants	pointed	out	the	myriad	of	other	

factors	influencing	river	condition,	apart	from	water:			

I	mentioned	before	about	the	complexity	of	the	ecosystem	and	all	of	these	
pressures	of	which	water	is	one,	an	important	one,	but	not	the	only	one.	So	
we	 talk	 about	 water,	 so	 you’ve	 got	 erosion	 processes,	 weed	 processes,	
water	 quality,	 algae	 issues,	 you’ve	 got	 carp	 and	 redfin,	 we’ve	 got	 huge	
pulling	 out,	 on	 the	Murray,	 probably	 in	 the	 Lachlan	 as	well,	 of	 the	woody	
debris,	so	lack	of	habitat.	[CG4]	

Participants	involved	in	agriculture	spoke	about	the	institutional	complexity	around	

water,	which	may	be	seeking	to	control	the	uncontrollable:	
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Nature	is	extremely	complex;	however,	it	is	how	we	interface	with	it	where	
we	make	 it	 complex,	 we	 can’t	 run	 nature	 that	 is	 beyond	 us	 but	 we	 keep	
trying.	[Ag1]	 

The	complexity	of	water	legislation	was	seen	by	some	as	a	barrier	to	stakeholder	

involvement,	and	confusing	for	water	users.	Very	few	people	in	the	catchment	fully	

understand	how	the	WSP	operates,	and	as	a	result	it	takes	a	lot	of	interest,	time	and	

resources	for	new	stakeholders	to	gain	the	knowledge	to	become	meaningfully	

involved.	Some	landholders	felt	the	level	of	complexity	was	unnecessary:		

Governments	seem	to	have	the	ability	 to	 take	something	quite	simple	and	
make	it	very	complex,	I	find.	[Laughing]	Once	you	get	into	the	detail	of	the	
law	and	things.	[Ag2]	

This	also	hints	at	the	different	worldviews	between	landholders	and	environmental	

managers.	Landholders	deal	with	relatively	simple	agricultural	systems,	while	

ecosystem	managers	saw	themselves	as	dealing	with	very	complex	systems.	Therefore,	

ecosystem	managers	were	more	likely	to	see	the	complex	institutional	arrangements	

as	necessary	to	reflect	the	complexity	of	river	systems.			

7.1.6.	Different	forms	of	management	in	the	documents		

This	section	examines	support	for	management	concepts	that	have	been	promoted	

globally	for	improved	water	management.	Figure	13	shows	sustainability	(74%)	

integration	(71%)	and	efficiency	(62%)	appear	most	frequently	in	the	water	documents,	

followed	by	risk	management	(29%).	A	KWIC	search	for	sustainability	revealed	many	

references	promoting	sustainable	use	and	management	of	water.	In	addition,	

documents	often	discuss	environmental	sustainability	and	sustaining	biodiversity.	26%	

of	the	documents	refer	to	Ecologically	Sustainable	Development	(ESD).	Sustainable	

industries,	communities	and	economies	are	less	frequently	mentioned.			
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Figure	13:	Presence	of	water	management	‘solutions’	in	the	key	water	documents	of	the	
Commonwealth	Department	of	Environment,	New	South	Wales	Office	of	Water	and	Lachlan	
Catchment	Management	Authority	(n=190)		

A	KWIC	search	for	efficiency	revealed	strong	support	for	water	use	efficiency;	over	a	

third	of	the	documents	discussed	improving	water	use	efficiency.	Other	references	to	

efficiency	discuss	the	operational	efficiency	of	management	systems,	economic	

efficiency,	efficient	water	markets	and	efficient	farming.	Less	commonly,	there	were	

references	to	energy	efficiency	and	efficient	housing.	In	addition	to	the	focus	on	

efficiency,	37%	of	documents	talked	about	‘optimising’	outcomes;	for	example,	Object	

(c)	of	the	Water	Act	2007	is,	“to	promote	the	use	and	management	of	the	Basin	water	

resources	in	a	way	that	optimises	economic,	social	and	environmental	outcomes”	

(Comlaw,	2007).		

	

Identifying	and	managing	risk	was	also	an	important	point	of	discussion	in	the	water	

documents	(risk	management;	29%).	For	example,	in	NSW,	one	of	the	required	

outcomes	of	the	NRC	‘Standard	for	Quality	Natural	Resource	Management’	is	

“consideration	and	management	of	all	identifiable	risks	and	impacts	to	maximise	

efficiency	and	effectiveness,	ensure	success	and	avoid,	minimise	or	control	adverse	

impacts”	(NRC,	2005,	pg.	12).	The	Basin	Plan	promotes	a	risk-based	approach	to	water	

resource	planning	and	management	that	is	aligned	with	the	international	standard	
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‘AS/NZS	ISO	31000:2009	Risk	Management	–	Principles	and	Guidelines’	(MDBA,	2011b).	

ISO	31000	defines	risk	as	“the	effect	of	uncertainty	on	objectives”	and	is	concerned	

with	applying	resources	to	areas	most	at	risk.		

	

As	discussed	in	Chapter	6,	adaptive	management	appears	in	17%	of	the	water	

documents.	Resilience	has	a	similar	frequency,	appearing	in	18%	of	the	documents.	

While	‘governance’	is	mentioned	in	23%	of	the	documents,	‘adaptive	governance’	is	

very	rarely	explicit	in	the	policy	documents	(0.5%;	n=190).	Many	concepts	that	are	

common	in	the	water	governance	literature	are	very	uncommon	in	the	policy	

documents:	social-ecological	systems	(2%),	adaptive	capacity	(5%)	and	ecosystem	

services	(8%).	Social	learning	is	only	mentioned	in	one	document.	This	may	be	a	

reflection	of	the	different	lingo	used	in	academic	literature	compared	to	policy	

documents,	or	an	indication	that	the	concepts	have	not	gained	wide	traction	in	the	

policy	setting.		

	

A	KWIC	search	for	resilience	revealed	that	a	vast	majority	of	references	talk	about	

ecosystem	or	landscape	resilience;	i.e.	the	ability	of	ecosystems	to	absorb	shocks.	For	

example,	one	of	the	objectives	of	the	Basin	Plan	is,	“ensuring	water-dependent	

ecosystems	are	resilient	to	climate	change	and	other	risks	and	threats”	(MDBA,	2012a).	

Less	common	references	to	resilience	include	the	resilience	of	communities,	industries,	

species,	water	supply	systems,	institutions	and	the	economy.	Discussion	connecting	

resilience	of	social	and	ecological	systems	was	rare	(2.5%);	however,	the	Catchment	

Action	Plans	focused	on	resilience	in	the	context	of	linked	social-ecological	systems.	

The	next	section	explores	further	issues	within	the	political	domain	identified	during	

interviews.		

7.1.7.	Political	shifts	undermine	institutional	structures,	unstable	NRM	policy		

Water	management	is	inherently	political,	as	it	concerns	the	contested	control	and	use	

of	a	scarce	resource	(Mollinga,	2008).	As	a	result,	political	shifts	can	either	enable	or	

constrain	adaptive	management	in	different	situations.	Many	interview	participants	

expressed	frustration	that	shifting	political	values	can	undermine	social	and	

institutional	structures	that	take	years	to	set	up:			
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You	can	have	all	of	this	 in	place;	beautiful	technical	processes.	You	can	set	
up	 all	 your	 institutional	 things,	 have	 all	 this	 great	 social	 stuff	 like	 Lachlan	
Riverine	 Working	 Group	 and	 then	 you	 can	 have	 a	 whole	 lot	 of	 things	
undermining	 it	 politically;	 or	 you	 can	have	a	political	 shift	which	 then	 sets	
about	undermining	a	whole	 range	of	 things,	 that	may	have	 spent	 years	 to	
set	up.	And	that’s	what	is	possibly	of	concern.	[CG2]		

There	was	a	feeling	among	government	participants	that	institutional	change	was	

often	driven	by	political	agendas,	rather	than	structured	thoughtful	evaluation,	as	has	

been	mentioned	in	previous	sections:	

I	 think	 that’s	 getting	 worse	 over	 time	 and	 institutions	 tend	 to	 change	
depending	on	the	politics	at	the	time.	So	rather	than	having	stable,	resilient	
institutions	developing	longer	term	policies,	it’s	all	short-term	policies.	If	you	
do	 get	 evaluation,	 there’s	 evaluation	 fatigue	 and	 cynicism,	 because	 they	
know	nothing’s	going	to	happen	with	it,	or	it’s	going	to	change	for	political	
reasons,	 or	 funding	 reasons,	 so	 to	 me	 that’s	 a	 big	 constraint	 with	 NRM.	
[SG4]	

Local,	State	and	Commonwealth	participants	all	spoke	about	how	the	government	

changed	the	goal	posts	during	the	development	of	the	WSPs	to	focus	narrowly	on	

water	sharing	rules.	The	degree	to	which	natural	resource	management	is	integrated	

into	water	management	is	a	State	decision,	which	must	go	through	NSW	parliament.	

The	NSW	Water	Management	Act	changed	quite	considerably	in	the	process	of	being	

passed	by	politicians:		

You’re	talking	to	a	person	who	used	to	sit	in	NSW	parliament	and	watch	the	
amendments	 to	 the	 Water	 Management	 Act	 go	 through	 on	 an	 almost	
monthly	 basis.	 There	 was	 a	 lot	 of	 tweaking	 of	 that	 Act	 before	 the	Water	
Sharing	Plans	were	actually	made.	So	much	tweaking,	the	writing	was	on	the	
wall	 that	 it	 wouldn’t	 be	 the	 same	 Water	 Sharing	 Plan	 that	 we	 originally	
intended.	[CG2]		

The	development	of	the	WSPs	in	the	early	2000s	was	a	fraught	political	process.	It	was	

frustrating	for	the	stakeholders	sitting	on	the	RMCs	when	the	objective	was	changed	

from	developing	a	river	management	plan,	encompassing	catchment	processes,	to	

simply	considering	water	sharing	rules:	 

3	years	into	that	effort,	the	government	said,	‘no,	no,	no,	it’s	too	big,	we	just	
want	you	to	do	Water	Sharing	Plan	rules’.	So,	to	their	credit,	the	community	
just	 said,	 ‘deep	breath,	bla	bla	bla,	 let’s	get	onto	 it’.	Whereas,	 I	 think	 they	
would	 have	 been	 well	 within	 their	 rights	 just	 to	 say,	 ‘bloody	 hell!’	 You	
know?	Just	changing	the	goal	posts.	There’s	a	personal	investment.	‘I’ve	got	
a	business	to	run’,	all	that	stuff.	[SG6]	

Political	processes	became	a	constraint	during	the	recent	10-year	review	of	the	WSPs.	

The	systematic	NRC	review	suggested	minimal	changes	be	made	to	the	WSPs	until	
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further	data	are	collected	to	inform	changes	in	the	rules,	with	the	Basin	Plan	

approaching	in	2019	(NRC,	2013).	Niall	Blair,	the	NSW	Minister	for	Primary	Industries	

elected	in	April	2015,	who	has	strong	ties	to	the	irrigation	industry,	ignored	this	advice	

and	called	for	a	more	thorough	review	with	the	support	of	irrigators	lobbying	for	more	

water:		

There	wasn’t	going	to	be	like	major	public	consultation,	but	now	it	appears	
like	there’s	going	to	be	a	lot	more	in	fact.	There’s	a	push	from	other	water	
users	 to	 have	 a	 big	 review	 [of	 the	 WSPs],	 because	 they	 don’t	 feel	 that	
they’re	 getting	 a	 fair	 go.	 I	 think	 it’ll	 vary	 across	 catchments	 depending	 on	
where	the	community	sits.	[SG5]	

This	section	has	described	how	different	elements	of	water	governance	regimes	

influence	learning	and	adapting	including	stakeholder	consultation;	the	distribution	of	

decision-making	power;	different	management	concepts	promoted	in	policy;	culture	in	

government	agencies	and	political	shifts.	The	system	of	formal	rules	is	a	key	element	

of	regimes,	explored	in	the	next	section.		

7.2.	Rules	

Rules	represent	a	common	understanding	of	actors	in	a	regime	about	who	must,	must	

not,	or	may	take	a	certain	action	that	affects	others,	subject	to	sanctions	(Ostrom,	

2010a).	Informal	rules,	or	social	norms	evolve	over	time	through	social	interaction.	

This	section	focuses	on	the	more	formalised	set	of	rules	outlined	in	water	legislation	

and	policy,	and	how	these	are	consciously	shaped	and	changed.	Rules	have	the	

potential	to	enhance	learning	in	water	governance	regimes	by	institutionalising	

adaptive	management	in	legislation	and	policy;	however,	rules	can	also	restrict	

learning	when	they	are	too	prescriptive	and	difficult	to	change.	This	section	outlines	

how	including	diverse	types	of	rules	(tradeable	property	rights,	planning	and	

regulation);	enforcing	the	rules	consistently;	and	mechanisms	for	changing	the	rules;	

are	influencing	learning	in	the	Lachlan	case	study,	based	on	interviews	and	document	

analysis,	where	applicable.		

7.2.1.	Diverse	types	of	rules:	tradeable	property	rights,	planning	and	regulation		

Government	interview	participants	observed	that	having	diverse	governance	

mechanisms	increases	flexibility	and	the	capacity	to	adapt	to	different	situations.	The	

key	mechanisms	for	control	in	water	governance	are	market	approaches,	water	
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planning	and	regulation.	One	Regional-level	participant	observed	that	market	

approaches	have	become	increasingly	important	following	the	separation	of	land	and	

water	property	rights	during	the	WSP	process,	which	allowed	water	rights	to	be	

bought	and	sold.	Water	trading	has	since	expanded	rapidly	throughout	the	Basin	(NWC,	

2013a).	Many	interview	participants	observed	that	water	trading	enabled	the	

agricultural	industry	to	restructure	following	the	Millennium	Drought,	and	also	

facilitated	the	Commonwealth	Government	to	purchase	water	entitlements	for	the	

environment.		

	

Water	planning	provides	a	mechanism	for	stakeholder	involvement,	information	

sharing	and	networking,	which	has	improved	capacity	for	adaptive	management.	

Market-based	approaches	were	seen	as	a	particularly	flexible	governance	mechanism,	

while	too	much	regulation	was	seen	as	costly	to	enforce	and	a	restriction	for	water	

trading:		

I	 suppose	 the	 current	 fashionable	 view	 is	 that	 regulation	 is	 a	barrier	 to	all	
sorts	of	things,	a	barrier	to	markets.	[CG1]	

Change	in	the	water	accounting	rules	from	annual	to	continuous	water	accounting	has	

increased	flexibility	for	water	users	in	the	Lachlan	catchment.	By	allowing	water	users	

more	flexibility	to	decide	when	and	how	they	use	or	sell	their	water	allocations,	

continuous	accounting	moves	both	risk	and	opportunity	to	licence	holders	(Ag3),	

increasing	their	capacity	to	adapt	their	farming	enterprises	to	social-ecological	

changes:	

The	water	 users	 here	when	 they	 negotiated	 the	Water	 Sharing	 Plan,	 they	
put	 in	 a	 lot	 of	 mechanisms	 to	 claw	 back	 growth	 in	 use.	 Things	 like	 they	
changed	 the	 water	 accounting	 rules	 for	 the	 Water	 Sharing	 Plan	 from	 a	
carryover	 scheme	 to	 continuous	 accounting,	which	 gave	 them	much	more	
flexibility	 to	manage	 their	 water	 once	 it’s	 allocated.	 You	 don’t	 lose	 it.	 It’s	
there	with	you	and	you	make	the	decision	to	use	it	or	trade	it	out.	[SG3]	

Interview	data	therefore	suggest	enhanced	water	planning	with	opportunities	for	

information	sharing;	clear,	tradable	property	rights	for	water;	and	continuous	water	

accounting	that	allows	water	allocations	to	be	managed	over	a	longer	time	period,	

have	diversified	the	water	management	options	available	to	water	users,	increasing	

their	capacity	to	adapt	to	change.	
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7.2.1.1.	Rules-based	and	purchased	water	for	the	environment	

One	State	participant	explained	that,	as	the	water	sharing	rules	were	painstakingly	

negotiated	between	different	stakeholders,	water	can	be	delivered	for	the	

environment	and	other	users	with	minimal	negotiation,	as	long	as	the	rules	are	strictly	

followed.	Another	State	water	planner	explained	that,	on	one	hand,	the	water	sharing	

rules	promote	transparency	and	a	sense	of	fairness	around	management	decisions.	On	

the	other	hand,	there	are	limited	opportunities	to	practice	adaptive	management	

within	the	rules,	apart	from	passively	gathering	information	to	inform	the	10	yearly	

reviews	of	the	plans.	As	a	result,	environmental	water	managers	saw	the	licensed	

(held)	environmental	water	as	critically	important	for	adding	extra	flexibility	and	

opportunities	for	adaptive	management:			

Water	 Sharing	 Plans,	 Water	 Resource	 Plans,	 are	 fundamental	 for	
establishing	 the	 sharing	 rules	 and	 the	 environmental	 water	 management	
program.	We’re	 using	 licensed	water	 and	 small	 allowance	water,	which	 is	
critical	 to	 add	 extra	 bits	 of	 creativity,	 flexibility	 and	 good	 high-value	
ecological	outcomes	 in	 relation	to	 the	volume	of	water	 that	we	use.	But	 it	
can	 only	 work	 if	 the	 rules-based	 water	 is	 doing	 most	 of	 the	 general	
ecological	theory	kind	of	stuff.	So	that	synchrony	is	really	critical.	[SG6]		

Water	planners	lamented	that	it	is	impossible	to	construct	rigid	rules	that	can	

accommodate	all	the	idiosyncrasies	of	climate	and	the	adjustments	that	individuals	

have	to	make.	Purchasing	the	licensed	water	provides	another	degree	of	adaptability,	

but	it	does	make	the	system	more	complex	to	manage.	Environmental	water	managers	

expressed	the	same	desire	as	the	irrigators	for	certainty	of	access	to	water.	One	State	

wetland	manager	argued	that	the	rules-based	environmental	water	was	more	secure	

because	of	its	legislative	backing;	however,	another	State	water	planner	pointed	out	

legislation	can	be	changed	just	as	water	can	be	bought	and	sold.	State	participants	

described	a	passive	adaptive	management	process	for	evaluating	the	use	of	rules-

based	environmental	water:			

The	other	thing	I	like	about	fixed	rules	is	that	they’re	more	secure.	It’s	more	
legally	 underpinned.	 It’s	 all	 underpinned	 by	 legislation,	 it’s	 all	 very	 well	
articulated	legally.	Your	purchased	water	is	purely	that	-	something	that	can	
be	bought	and	sold	-	whereas	your	planned	water,	it’s	a	rule,	It’s	something	
that	was	 put	 in	 the	 plan.	 No	 one	 can	 complain	 about	 it	 because	 it	 was	 a	
negotiated	outcome	and	it	was	set	for	10	years.	We’ll	see	how	it	goes	after	
10	years	and	under	the	adaptive	management	principles	of	the	plan,	review	
how	it	went	and	then	we	change	it	if	we	need	to.	[SG2]	



	

	 184	

Water	planners	noted	that	purchasing	water	from	willing	sellers	can	cause	problems	

with	‘sleeping’	and	‘dozing’	licenses.	Generally,	people	sell	off	water	entitlements	that	

are	not	being	used,	so	activating	these	for	environmental	flows	creates	extra	demand	

on	the	water	delivery	system:		

The	 thing	 about	 the	 bought	 environmental	water	 is	 it’s	 a	way	 around	 not	
reducing	allocation.	My	take	 is	 that	the	federal	government	didn’t	want	to	
do	what	NSW	did	do	with	the	groundwater	systems,	where	they	said,	right,	
we’re	 going	 to	 wind	 back	 the	 entitlement	 until	 it	 equals	 the	 level	 of	
sustainable	 use	 in	 that	 groundwater	 source.	 So	 there	 was	 a	 big	 pay	 off	
system	and	 all	 of	 that.	 So,	 instead	 of	 going	 through	 that	 pain,	 the	 federal	
government’s	 taken	 the	other	 option	 and	 said,	well	 lets	 buy	up	 the	water	
that’s	 there	 not	 being	 used	 and	 then	 we’re	 not	 having	 as	 much	 pain	 on	
people.	 Although	 they	 are	 inadvertently,	 in	 that	 they’re	 using	 water	 that	
wasn’t	 being	 used	 and	 they’re	 reactivating	 that	 use.	 So	 that	 actually	 puts	
more	pressure	on	the	system.	[SG1]		

The	purchased	water	in	the	Lachlan	consists	of	Riverbank	(NSW)	and	Commonwealth	

held	water	(Chapter	5).	One	Commonwealth	participant	felt	it	was	more	adaptive	

having	diversity	in	the	ownership	of	water,	so	both	State	and	Commonwealth	interests	

are	considered	and	a	wider	range	of	values	are	taken	into	account.	Ultimately,	the	

power	to	decide	how	water	is	used	rests	with	the	owner	of	the	entitlement;	however,	

for	the	most	part,	the	State	and	Commonwealth	environmental	water	managers	try	to	

reach	an	agreement:		

Having	 differing	 views	 on	 what’s	 best	 for	 the	 system	 can	 often	 result	 in	
better	 outcomes	 down	 the	 track	 because	 you	 don’t	 just	 have	 one	 group	
dictating	what’s	 best	 for	 that	 system.	 There’s	more	of	 a	diversity	of	 views	
when	you	have	different	holders	of	environmental	water.	Sometimes	it	can	
be	hard	to	sort	of	work	out	what	the	best	use	for	a	certain	amount	of	water	
is.	Although	we	have	the	final	say	and	we	can	do	with	our	water	whatever	
we	want,	it’s	better	if	we	get	agreement	with	our	delivery	partners	because	
they	 are	 the	 experts.	 So	 the	 best	 decision	 is	 one	where	 everyone	 agrees.	
That’s	what	we	strive	for.	[CG3]		

This	section	has	emphasised	the	importance	of	diversity:	having	a	suite	of	different	

governance	mechanisms	and	variety	in	water	ownership	were	perceived	to	lead	to	

better	environmental	outcomes.	A	common	theme	between	both	environmental	

water	managers,	planners	and	irrigation	representatives	was	that	they	thought	the	

rules	should	be	fair	and	enforced	in	a	consistent	and	predictable	way.				
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7.2.2.	Enforcing	the	rules	with	consistency		

Government	interview	participants	involved	in	policy	and	water	delivery	highlighted	a	

strong	need	to	be	accountable	and	follow	the	rules.	This	includes	having	a	transparent	

process	around	what	will	happen	during	extreme	events,	such	as	drought.	Predictable	

legal	systems	are	important	for	maintaining	trust	and	a	sense	of	fairness	with	water	

users,	but	this	can	constrain	institutions	from	adapting	to	change:		

We’re	 in	 this	 bind	 of	 having	 this	 document	 [the	 WSP]	 that	 purportedly	
provides	security	 for	users.	They	want	security.	Of	course	they	do.	But	 the	
down-side	of	that	 is	that	 it’s	prescriptive,	 it’s	 legal,	you	can’t	change	 it,	 it’s	
there	for	10	years	or	longer,	as	it	turns	out	now.	[SG1]	

Achieving	consistency	in	planning,	markets	and	regulation	over	time	and	between	

jurisdictions	was	an	important	objective	of	water	reforms.	Given	that	the	Lachlan	is	

now	within	its	Sustainable	Diversion	Limit,	the	transition	from	WSPs	to	WRPs	under	

the	Basin	Plan	will	maintain	a	similar	balance	between	‘environmental’	and	

‘consumptive’	pools	of	water;	however,	the	rules	surrounding	those	pools	may	look	

different.	One	State	water	planner	discussed	how	the	MDBA	is	striving	for	a	fair	and	

uniform	process	for	water	planning	across	the	States.	The	MDBA	is	also	responsible	for	

regulating	the	cap	on	water	use,	which	was	voluntary	before	the	Plan,	and	enforcing	a	

consistent	set	of	rules	around	the	water	market.	While	consistency	and	predictability	

are	important	to	a	degree,	the	top-heavy	push	for	uniformity	has	had	the	unintended	

consequence	of	stifling	innovation	at	local	and	Regional	levels.		

7.2.3.	Top-down	push	for	uniformity	restricts	local	autonomy	and	innovation		

Local	and	Regional	level	participants	are	under	pressure	to	abide	by	State	and	

Commonwealth	standards	and	rules.	As	mentioned	previously,	one	pillar	of	the	water	

reform	process	was	to	standardise	water	planning	to	make	it	fairer	across	jurisdictions:	

Different	stakeholder	groups	have	different	levels	of	power,	you	know?		
	In	some	states,	irrigators	are	strongest,	in	other	states,	there’s	good	sort	of	
indigenous	 engagement	 and	 in	 other	 states	 it’s	 pretty	 minimal.	 So,	 quite	
different…	so	 in	other	words	 it’s	 inequitable.	 I	 think	what	 the	Basin	Plan	 is	
trying	 to	 achieve	 is	 a	 more	 equitable	 way	 forward,	 and	 therefore	 saying,	
‘Yep,	 okay,	 the	 Basin	 is	 a	 Commonwealth	 resource.	 You	 can	 manage	 it;	
however,	we’d	like	it	managed	this	way’.	[CG2]	

The	push	for	standardised	planning	approaches	was	seen	as	problematic	by	some	on-

ground	managers,	who	felt	water	planning	strategies	that	have	arisen	organically	in	
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different	catchments	are	more	appropriate,	particularly	in	the	context	of	

environmental	water	management	through	the	EWAGs:		

Certainly	part	of	it	is	just	the	Commonwealth	Environmental	Water	Office’s	
high	handedness.	They’ve	 just	gone	out	to	the	Macquarie	and	they	said	to	
the	Macquarie	they’re	doing	it	wrong.	They’ve	existed	for	5	years,	and	even	
the	most	 experienced	 of	 them	 only	 has	 about	 5	 years.	 You’ve	 got	 people	
from	 the	 Commonwealth	 coming	 in	 and	 actually	 being	 quite	 maladaptive	
because	what	they’ve	said	to	the	Macquarie	is,	‘you’re	not	doing	it	like	other	
people,	 so	you’re	not	doing	 it	properly’.	What	 they’re	 trying	 to	do	 is	get	a	
standard	 approach.	 Whereas,	 --	 in	 the	 Macquarie	 says,	 ‘well	 these	 river	
valleys	are	all	different,	you	might	actually	 take	a	 little	bit	of	 time	to	 learn	
how	it	operates’.	So	they’re	incredibly	high-handed.	And	in	fact	not	many	of	
them	have	got	much	water	management	experience	elsewhere...Yes,	there	
is	a	bit	of	tension	there.	[CG2]		

Participants	engaged	in	Regional	NRM	noticed	the	same	problem	when	the	NSW	

Natural	Resources	Commission	implemented	a	rigorously	standardised	approach	to	

catchment	planning.	As	a	result,	the	upgraded	Lachlan	Catchment	Action	Plan	(CAP)	

was	initially	not	signed	off	by	the	NRC.	It	was	seen	as	incompatible	with	their	standards,	

even	though	the	CAP	was	based	on	extensive	community	engagement.	The	NRC	hired	

consultants	to	re-write	the	CAP,	with	the	new	version	of	the	CAP	signed	off	without	

public	consultation:			

In	the	Lachlan	we	made	a	decision	to	go	with	that	Catchment	Action	Plan.	So	
what	 happened	 was	 the	 chair	 withdrew	 the	 Catchment	 Action	 Plan.	 The	
board	were	not	aware	of	that.	At	no	point	was	the	community	informed.	At	
no	point	was	the	approved	plan	available	for	public	comment.	It	was	never	
submitted	 back	 to	 the	 agencies.	 So,	 the	 agencies	 had	 gone	 through	 the	
previous	version	and	had	endorsed	it.	There	was	a	written	endorsement	of	
the	previous	version.	At	no	point	did	it	go	back	to	them.	And	there	was	stuff	
in	 the	 approved	 version	 that	 contravened	 some	 of	 their	 negotiations,	 or	
omitted	 stuff	 that	 they	 thought	 was	 really	 important	 to	 have	 in	 the	
document.	So	 it’s	 just	not	a	 legitimate	version	 in	 that	sense	of	democracy.	
So	 that’s	 where	 the	 NRC	 falls	 over.	 By	 not	 letting	 [the	 local	 community	
decide],	‘okay	you	guys	see	this	as	the	best	way	to	manage	the	catchment,	
what	is	the	risk	to	the	catchment	from	not	enabling	and	allowing	that	plan	
through?’	[RNRM4]		

This	section	has	demonstrated	how	stringent	rules	imposed	from	above	were	acting	as	

a	constraint	for	learning	and	innovation	at	the	catchment	level,	according	to	local	and	

Regional	level	participants.	Environmental	water	managers	also	drew	attention	to	the	

WSP	as	a	major	constraint	for	doing	adaptive	management	in	the	Lachlan	catchment.		
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7.2.3.1.	Rigid	water	sharing	rules	constrain	adaptive	management	

Physical	constraints	in	the	Lachlan	catchment,	such	as	a	lack	of	pumps	and	regulators	

to	access	certain	wetlands,	were	talked	about	by	participants;	however,	they	generally	

found	the	WSP	to	be	a	bigger	constraint	for	delivering	water	adaptively.	Water	sharing	

rules	restrict	how	water	moves	through	the	system,	so	the	‘experimenting’	flavour	of	

adaptive	management	can	only	occur	within	the	confines	of	the	rules:		

As	a	practitioner,	who	wouldn’t	say	that	adaptive	management	is	good?	You	
know?	Obviously.	But	I’m	increasingly	aware	that	the	instrument	we	use	for	
water	 planning	 in	 NSW	 is	 not	 good	 at	 that.	 It’s	 very	 difficult	 to	 allow	
adaptive	management	within	the	confines	of	a	Water	Sharing	Plan.	It	is	very	
difficult.	 Legally	 it’s	 difficult,	 and	 you	 know	 that’s	 the	 thing	 that	 frustrates	
the	 hell	 out	 of	me.	 The	 legals	will	 say,	 ‘well	 you	 can’t	 do	 that	 because	 of	
that’,	and	you	think,	‘far	out!	We	can’t	adaptively	manage!’	because	of	the	
compensation	thing,	because	of	the	difficulty	in	amending	plans.	If	you	don’t	
write	it	in	there,	well	then	it	can’t	happen	easily,	but	you	don’t	know	all	the	
things	that	you	want	to	write	in	there	when	you’re	writing	it	in	there.	[SG1]	

Environmental	water	managers	and	irrigators	are	subject	to	the	same	set	of	rules	

when	ordering	licenced	water,	so	environmental	water	managers	have	to	plan	

watering	actions	that	abide	by	the	rules	of	the	system:			

There’s	restrictions	in	inundation.	So	we	have	to	have	within	bank	flows,	we	
can’t	actually	deliver	an	overbank	flow	down	[parts	of]	the	Lachlan,	which	is	
desirable	 for	 the	 adjacent	 landholders	 because	 their	 fencing	 and	
infrastructure	doesn’t	get	flooded,	but	it’s	not	ideal	for	the	ecosystem	which	
needs	 those	outside	 floodplain	 areas	 to	be	 inundated	 as	well,	 so	 that	 you	
get	the	cycling	of	nutrients	and	breeding	events	for	fish	and	all	that	sort	of	
stuff.	So	that	only	will	happen	in	translucent	events,	where	it	basically	goes	
over	the	dam	wall,	 in	wet	years,	which	 luckily	we’ve	had	a	couple	 in	2010,	
2011,	so	that	was	good.	[RNRM1]	

The	strict	rules	in	the	WSP	have	meant	that	the	Environmental	Contingency	Allowance	

(ECA)	has	rarely	been	used	in	the	Lachlan.	The	difficulty	of	accessing	the	ECA	became	a	

‘bone	of	contention’	in	the	Lachlan,	as	described	in	Chapter	6:		

The	problem	with	the	ECA	is	 it’s	been	underutilized	in	the	Lachlan…	you’re	
quite	limited	with	what	you	can	use	it	for	as	well.	Like	it	tends	to	be	focused	
on	bird-breeding	events	and	things	 like	that,	and	if	you	don’t	have	a	major	
bird-breeding	event	there’s	limited	opportunities	to	use	it.	[SG5]	

Rules	around	accessing	the	ECA	restrict	learning	and	the	ability	to	be	proactive,	as	it	

cannot	be	used	for	more	experimental	flows	to	learn	about	the	system.	It	can	only	be	

accessed	in	reaction	to	a	specific	set	of	circumstances.	Therefore,	WSP	rules	are	
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constraining	learning-by-doing	for	environmental	water	managers	by	limiting	both	

access	to	rules-based	water,	and	restricting	how	water	is	delivered	in	the	system.	

	

State	Water	is	bound	to	strictly	abide	by	the	WSP	rules	because	of	the	risk	of	legal	

action	and	compensation	claims,	and	changing	the	rules	was	perceived	as	risky.	If	the	

rules	are	changed	and	it	results	in	a	significant	reduction	in	the	security	of	water	

entitlements,	including	environmental	entitlements,	water	users	can	claim	

compensation	from	the	government.	This	is	a	disincentive	to	make	significant	changes	

to	the	rules	that	may	benefit	the	environment,	because	if	new	rules	cause	unintended	

changes	in	the	water	system	there	is	a	risk	of	triggering	compensation	claims:	

The	 big	 push	 for	 NSW	 was	 to	 get	 all	 the	Water	 Sharing	 Plans	 completed	
before	the	Basin	Plan	was	signed	off.	And	the	reason	why	we	did	that	was	
because	if	you	had	a	Water	Sharing	Plan,	or	a	planning	instrument	in	place	
before	the	Basin	Plan	was	signed	off,	 then	any	reduced,	any	decisions	that	
were	 made	 that	 would	 have	 an	 impact	 on	 security	 of	 users	 would	 come	
under	compensation	under	the	Commonwealth	Act…	We	have	our	own	sort	
of	compensation	clause	in	our	act.	If	you	have	a	3%	change	in	security,	be	it	
for	 user	 or	 the	 environment,	 then	 they’re	 able	 to	 claim	 compensation.	 So	
there	are	those	provisions	in	both	those	Acts	and	if	you	really	think	about	it,	
that’s	 very	 constraining.	 So,	 NSW	 could	 make	 a	 change	 and	 the	
Commonwealth	pay	for	it.	But	I	don’t	think	the	Commonwealth’s	going	to	go	
down	 that	 line.	They’re	 trying	 to	buy	up	water,	not	pay	people	money	 for	
reduced	security.	They’re	not	going	to	want	that	I	don’t	think.	[SG1]	

A	major	issue	with	the	WSP	is	that	the	rigid	focus	on	security	and	predictability	means	

it	cannot	account	for	uncertainty	and	unprecedented	events.	While	the	WSP	was	

described	as	a	constraint	for	adaptive	management	during	‘normal’	times,	the	rules	

were	unable	to	function	at	all	during	extreme	drought.		

	

7.2.3.2.	Water	sharing	rules	unable	to	function	during	drought	

The	inability	of	WSPs	to	operate	during	extreme	drought	was	raised	by	interview	

participants	as	a	major	constraint	for	learning	and	adapting.	As	discussed	in	previous	

chapters,	the	Lachlan	WSP	was	suspended	between	2004-2011.	As	a	result,	there	were	

limited	opportunities	to	learn	about	how	the	plan	was	operating,	to	inform	the	10-year	

review	of	the	WSP:			

We	 just	 came	 out	 of	 the	 drought,	 but	 there’s	 something	 called	 the	 Basin	
Plan.	That’s	a	new	phenomenon	there.	We	have	to	get	ourselves	 ready	by	
2019,	you	know,	to	work	with	the	Basin	Plan,	so	we	haven’t	experienced	the	
Water	Sharing	Plan	fully	yet,	because	during	the	drought	the	Water	Sharing	
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Plan	was	suspended	and	we	didn’t	get	the	opportunity	to	work	with	it.	We	
only	got	the	last	3	years	to	work	with	it,	but	you’ve	got	to	now	prepare	for	
the	 next	 one.	 So	 that’s	 another	 challenge	 for	 all	 the	 water	 users	 and	
stakeholders	 here	 I	 think.	 You	 haven’t	 got	 the	 experience	with	 the	Water	
Sharing	Plan	to	pass	it	on	to	the	new	plan.	That’s	the	thing.	[SG3]		

The	WSP	was	developed	based	on	models	of	past	climate,	which	covered	a	relatively	

wet	period	in	history.	As	a	result,	the	models	used	in	the	plan	could	not	accommodate	

the	unprecedented	dry	spell	of	the	Millennium	Drought:	

The	 Water	 Sharing	 Plans	 were	 developed	 during	 a	 wet	 period.	 It’s	 fully	
acknowledged.	A	lot	of	the	rules	were	set,	and	the	models	set,	my	wetland	
models	for	example,	only	really	worked	properly	during	a	wet	period.	[SG2]	

During	the	drought,	there	was	simply	not	enough	water	in	the	system	to	abide	by	the	

WSP	rules.	For	example,	one	aim	of	the	WSP	was	to	improve	flows	to	the	lower	parts	

of	the	system	by	setting	minimum	flow	targets	at	Lake	Brewster,	but	there	was	simply	

not	enough	water	to	meet	those	targets.	In	addition,	the	rules	could	not	legally	be	

changed	until	the	end	of	the	official	10-year	review	cycle.	As	a	result,	the	rules	were	

suspended,	but	the	Critical	Water	Panel	tried	to	abide	by	the	intentions	of	the	WSP	in	

their	decision-making.	The	failure	of	the	WSP	to	function	during	drought	led	some	

participants	to	argue	that	the	WSPs	do	not	adequately	account	for	the	risks	of	climate	

change,	including	increasing	water	scarcity:		

In	 terms	 of	 dealing	 with	 climate	 change,	 the	 NSW	 [Water	 Sharing]	 Plans	
were	unable	to	do	that.	I	guess	one	of	the	risks	that	the	Basin	plan	is	asking	
jurisdictions	 to	 consider	 when	 they	 make	 their	 new	 plans	 is	 how	 they’re	
going	 to	 deal	with	 these	 sorts	 of	 implications.	 But	 I	 don’t	 think	 anybody’s	
landed	the	answer	just	now	and	a	lot	of	the	Basin	Plan	hinges	on	historical	
records,	rather	than	climate	change	modeling.	So	yeah,	I	think	that’s	a	really	
important	 point	 and	 I	 think	 it’s	 been	 really	 hit	 home	 hard	 I	 guess	 in	 the	
Lachlan	and	I	guess	the	other	issue	is	that	quite	often	in	those	situations	it’s	
the	environment	that	comes	off	second	best.	[CG1]	

The	inability	of	WSPs	to	cope	with	climate	change,	pointed	out	by	some	participants,	

reflects	the	poor	integration	of	climate	change	into	water	policy	more	generally,	

explored	in	the	next	section.		

7.2.3.3.	Low	level	of	climate	change	integration	in	water	policy		

Climate	change	impacts	every	aspect	of	water	planning,	use	and	management,	yet	

climate	change,	global	warming,	or	greenhouse	gases	were	only	mentioned	in	27%	of	

the	water	documents	(Figure	14).	Droughts	and	floods	are	more	often	discussed,	but	

there	is	not	wide	recognition	in	the	policy	that	drought	and	floods	are	likely	to	become	
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more	frequent	and	intense	under	climate	change.	

	

Figure	14:	Presence	of	climate-related	challenges	in	the	key	water	documents	of	the	Commonwealth	
Department	of	Environment,	New	South	Wales	Office	of	Water	and	Lachlan	Catchment	Management	
Authority	(n=190)	*	indicates	stemmed	words	are	included		

Different	Australian	Governments	have	shown	varying	levels	of	support	for	addressing	

climate	change.	The	(conservative)	Howard	Government	(1996–2007)	showed	minimal	

recognition	of	climate	change	as	a	threat.	The	subsequent	Rudd	Labor	Government,	

who	won	the	2007	election,	enthusiastically	took	on	board	the	concept	and	facilitated	

the	signing	of	the	Kyoto	Protocol	as	a	symbolic	act,	shortly	after	being	elected.	The	

Rudd-Gillard	Labor	government	adopted	several	strategies	to	address	climate	change	

from	2007-2013,	the	most	notable	being	a	system	of	financial	penalties	on	companies	

in	industries	with	high	greenhouse	gas	emissions;	adaptation	initiatives;	and	a	

renewable	energy	target	(Newman	&	Head,	2015).	The	core	strategy	was	to	put	a	price	

on	carbon,	which	was	introduced	through	the	Carbon	Pollution	Reduction	Scheme	

(CPRS).	After	a	difficult	process	of	passing	the	CPRS	legislation	in	the	Senate,	the	policy	

finally	came	into	effect	in	2012	(Newman	&	Head,	2015).		

	

The	subsequent	conservative	government,	elected	in	2013	led	by	Abbott,	who	was	

replaced	by	Turnbull	in	a	leadership	challenge	in	2015,	proceeded	to	abolish	the	

carbon	price	and	cut	Australia’s	renewable	energy	target,	which	was	described	as	

4
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‘bewildering’	in	political	media	commentary	(Benyon,	2015).	Abbott	was	criticised	for	

his	lack	of	coherent	climate	change	policy,	and	unambitious	climate	targets	(Tingle,	

2015).	Nevertheless,	the	Australian	government,	led	by	Turnbull	after	the	leadership	

challenge,	did	sign	the	Paris	Climate	Agreement	in	2015.	These	broad	fluctuations	in	

political	support	for	climate	change	mitigation	and	adaptation	have	influenced	the	

degree	climate	change	can	be	addressed	in	water	policy.	Discussing	how	to	adapt	to	

drought	and	floods	may	be	the	more	palatable	or	only	way	policy-makers	can	include	

climate	change	impacts	in	some	of	the	water	policy	documents.		

	

Figure	15	illustrates	more	references	to	climate	change	in	the	set	of	documents	

released	in	the	late	2000s.	The	high	peak	in	2011	is	associated	with	the	release	of	the	

Australian	Government’s	Climate	Change	Plan,	‘Securing	a	clean	energy	future’.	The	

height	of	the	bars	is	easily	influenced	by	single	documents,	and	the	set	of	documents	is	

a	snapshot	in	time.	As	such,	the	Figure	aims	to	illustrate	a	trend	within	the	set	of	

documents	included	in	the	content	analysis,	but	cannot	be	considered	a	complete	set	

of	documents	over	the	timeframe	on	the	x-axis.		

	

Figure	15:	References	to	climate	change	in	the	set	of	water	policy	documents	published	at	different	
times	

	

A	Key-Word-in-Context	(KWIC)	search	revealed	that	climate	change	is	often	mentioned	

briefly	as	a	future	risk,	rather	than	something	that	is	already	occurring.	Documents	

that	do	mention	climate	change	often	discuss	climate-related	threats	to	water	

availability,	or	less	frequently	refer	to	climate	change	as	a	threat	to	ecosystem	health.	

Discussion	of	mitigation	is	extremely	uncommon;	however,	some	documents	discuss	
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climate	change	adaptation	in	differing	levels	of	detail.	These	documents	outline	

institutional	measures	to	respond	to	climate	change	including	the	use	of	modelling	and	

scenarios;	adaptive	planning	cycles	with	regular	review	periods;	monitoring	and	

evaluation	to	detect	climate	change	impacts;	and	water	reforms	including	water	

markets	to	encourage	adaptation	in	water-dependant	industries.	Water	policy	in	

Australia	implicitly	enables	climate	change	adaptation,	but	future	actions	to	

incorporate	climate	change	risks	more	explicitly	in	water	legislation	will	require	a	much	

greater	level	of	political	support	and	strategies	to	assist	water	users	to	adapt	to	

changes	in	water	sharing	rules.		

7.2.4.	Changing	the	rules:	water	users	need	time	and	resources	to	adapt		

As	previously	discussed,	there	is	a	disincentive	to	make	changes	to	rules	that	will	

significantly	impact	water	users.	In	situations	where	significant	institutional	changes	

have	occurred,	government	interview	participants	emphasised	the	need	for	long	lead	

times	and	financial	assistance	to	help	people	adapt.	For	example,	the	NSW	Achieving	

Sustainable	Groundwater	Entitlements	(ASGE)	Program	happened	over	ten	years	from	

2005,	with	direct	compensation	for	water	users	and	supplementary	licenses	that	were	

gradually	reduced	by	10%	every	year	over	the	ten-year	period.	Irrigators	were	not	

directly	compensated	for	the	reduction	in	water	available	to	them	during	the	WSP	

process,	but	their	reduced	entitlements	were	made	more	secure	legally.	Water	users	

were	also	not	directly	compensated	for	changes	under	the	Basin	Plan,	but	significant	

Commonwealth	funding	has	gone	into	water	buy-backs	and	water	efficiency	measures	

that	benefit	individual	water	users.	In	addition,	changes	are	occurring	gradually	over	

ten	years:		

The	 10-year	 timeframe	 [for	 the	 Basin	 Plan]	 came	 about,	 I’m	 making	 a	
definitive	 statement,	 but	 it	might	 not	 be	 this	 clear.	 It	 roughly	 came	about	
within	 the	 New	 South	 Wales	 context	 when	 the	 irrigation	 community	
basically	 provided	 advice	 to	 the	 government,	 ‘unless	 you	 give	 us	 that	 10	
year	window	of	security,	we’ll	stop	investing	in	agriculture.	Because	if	you’re	
in	 the	game	and	you	keep	changing	 the	 rules	of	 the	game	every	couple	of	
years,	we	have	no	confidence	that	we	will	be	able	to	get	a	return	from	our	
investment’.	Which,	 from	my	 perspective,	 anyway,	 is	 a	 fair	 enough	 need,	
you	 know?	Do	we	want	 an	 agricultural	 sector?	 I	 think	 overwhelmingly	we	
do.	Do	we	want	 to	grow	our	own	food?	Yes	we	do.	Do	we	want	a	healthy	
productive	 profitable	 sector?	 Yes	we	 do.	 So	we	have	 to	 take	 into	 account	
their	needs	and	that	was	part	of	the	figure.	If	they’re	going	to	invest	billions	
of	dollars	to	set	up	infrastructure,	then	they	need	a	period	of	security	to	get	
it	back.	[CG4]		
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This	section	has	illustrated	how	formal	rules	can	have	a	significant	influence	on	

learning	and	adapting	in	water	governance	regimes.	Including	diverse	types	of	

governance	rules,	and	enforcing	rules	consistently,	can	enable	learning;	while	rigid	

WSP	rules	were	found	to	be	restricting	adaptive	management	in	the	case	study.	The	

next	section	explores	the	role	of	relationships	in	enabling	adaptive	governance.		

7.3.	Relationships		

Relationships	can	be	understood	as	social	capital	in	the	form	of	networks,	norms,	trust	

and	reciprocity	that	enable	actors	to	work	together	towards	achieving	their	goals	

(Pelling	&	High,	2005).	The	different	connections	and	relationships	found	to	be	

influencing	learning	in	the	Lachlan	case	study	were	coordination	and	cooperation	

between	government	agencies;	formal	and	informal	social	networks;	integration	

across	geographical,	sector	and	governance	scales;	and	trust,	based	on	interview	data.			

7.3.1.	Coordination	and	cooperation	between	government	agencies	

Relationships	between	different	government	agencies	and	stakeholders	are	

considered	important	for	learning	and	adapting.	For	example,	the	CEWO	relies	heavily	

on	OEH	to	negotiate	the	delivery	of	their	environmental	water	in	the	Lachlan,	and	the	

LRWG	to	provide	local	advice.	The	CEWO	develops	water-use	options	every	year	under	

the	Basin	Plan,	which	are	sent	to	the	LRWG	for	comment,	and	the	LRWG	is	often	

involved	in	designing	and	planning	actions.	One	Regional	level	participant	noted	that	

the	CEWO	attends	the	LRWG’s	meetings	and	most	often	the	CEWO’s	objectives	align	

with	the	LRWG,	unless	there	is	a	conflict	in	values	between	local	and	Commonwealth	

priorities.	

	

In	environmental	water	delivery,	a	high	level	of	cooperation	between	the	CEWO	and	

OEH	was	described	by	participants,	although	they	each	develop	their	own	watering	

plans	and	report	separately	to	maintain	their	accountabilities.	This	cooperative	

relationship	was	evidenced	when	State	Water	announced	the	trigger	had	not	been	

met	to	allow	an	ECA	for	the	environment	(described	in	Chapter	6),	which	the	LRWG	

had	been	planning	an	action	around.	In	this	case,	the	CEWO	was	able	to	contribute	

extra	water	to	ensure	that	environmental	watering	went	ahead	as	planned.	
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Cooperation	between	the	CEWO	and	the	States	has	been	vital	for	sharing	knowledge,	

to	complement	what	was	already	being	done	and	avoid	duplication:		

That’s	a	big	risk	of	programs	is	that	they	start	from	scratch	and	miss	out	on	
all	the	learnings	of	the	previous	agencies	or	whatever	went	before	them.	So	
that’s	why	we’re	so	heavily	involved	in	all	of	these	other	organisations	with	
the	development	of	our	monitoring	project.	It’s	also	why	we	make	sure	that	
we	cooperate	so	heavily	with	the	States	and	the	local	authorities	when	we	
design	our	watering	actions.	[CG3]	

The	LRWG	was	highly	valued	by	interview	participants	as	a	platform	for	cooperation	

between	the	various	government	agencies	and	stakeholders.	While	there	was	clear	

evidence	of	cooperation	between	government	agencies,	participants	described	

underlying	tensions	between	people	working	at	the	catchment	and	State	level	and	

Commonwealth	decision-makers,	explored	in	the	next	section.				

7.3.1.1.	Tensions	with	the	Commonwealth		

Interview	participants	engaged	at	Regional	and	State	level	reported	feelings	of	tension	

with	the	Commonwealth	agencies.	Regional,	State	and	Commonwealth	stakeholders	

are	driven	by	different	values,	mandates	and	priorities.	Fundamentally,	the	

Commonwealth	agencies	are	driven	by	Basin-scale	or	national	priorities,	which	may	or	

may	not	align	with	State,	Regional	and	local	priorities.	This	can	be	a	source	of	tension	

with	local	people,	particularly	as	the	CEWO	holds	all	the	decision-making	power	about	

how	they	use	their	significant	environmental	water	holdings	in	the	Lachlan.	Values	

tend	to	line	up	in	the	majority	of	cases;	however,	the	CEWO	may	not	be	supportive	of	

watering	locally	valued	wetlands	if	they	are	difficult	and	inefficient	to	reach	or	there	is	

high	risk	of	the	water	being	illegally	extracted	by	water	users:			

We’re	 less	 interested	 in	 some	 of	 the	 assets	 listed	 on	 their	 plan,	 their	
Environmental	Watering	Plan,	 the	ones	 that	act	as	 storages,	 the	ones	 that	
are	hard	 to	get	water	 to.	 If	 it’s	hard	 to	get	water	 to,	we’re	not	 interested.	
We	don’t	want	 to	 talk	 about	pumping.	We’re	mostly	 interested	where	we	
know	that	there’s	efficiency.	So	that,	for	example,	all	we	have	to	do	is	pretty	
much	open	a	board	and	the	water	will	be	run	at	a	certain	rate	and	we’ve	got	
reasonable	certainty	the	water	will	get	to	that	asset.	If	we	think	the	water’s	
going	 to	 be	 extracted	 by	 people,	we’ll	 look	 at	 it	 suspiciously	 and	 give	 it	 a	
hard	time.	We	don’t	think	we	should	put	water	where	we	think	it’s	going	to	
be	used	for	a	non-environmental	purpose.	[CG2]		

Participants	working	at	the	catchment	scale	expressed	annoyance	with	the	CEWO	and	

MDBA’s	policy	of	‘localism’.	The	CEWO	is	operationalising	localism	through	the	

appointment	of	six	Local	Engagement	Officers	(LEOs)	who	have	been	engaged	to	cover	
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the	Basin,	with	the	LEO	responsible	for	the	Lachlan	based	at	Leeton,	which	is	outside	

the	Lachlan	catchment	area.	Although	the	CEWO	stated	they	would	be	recruiting	

members	of	local	communities	rather	than	‘sending	people	from	Canberra’	(RNRM2),	

there	was	a	feeling	among	local	participants	that	they	were	not	willing	to	relinquish	

control:		

At	 the	 committee,	 the	 Commonwealth	 gave	 us	 a	 lecture	 on	 how	 to	 shut	
gates	and	how	to	talk	respectfully	to	people.	You’ve	got	people	in	the	room	
who’ve	been	researchers	and	you’re	telling	us	how	to	shut	gates?	You	don’t	
take	 offense.	 You	 just	 roll	 your	 eyes	 and	 say,	 ‘that’s	 the	 Commonwealth’.	
And	that’s	what	the	Commonwealth	is.	So	that	Localism	thing	is	interesting.	
They	don’t	know	what	it	really	means,	and	they	want	localism	that	they	can	
control.	[RNRM2]	

Multiple	participants	described	cultural	differences	between	people	living	and	working	

in	the	Lachlan	catchment,	and	those	living	and	working	in	Canberra.	There	was	a	sense	

from	some	people	in	the	Lachlan	that	the	people	‘sitting	in	Canberra’	did	not	

understand	their	world.	In	addition,	the	way	in	which	the	CEWO	exert	their	power	was	

described	as	problematic	at	times,	for	example:		

CEWO	patronize	us.	They	tell	coms.	how	to	do	their	job,	they	tell	us	how	to	
do	 our	 job,	 they	 tell	 the	 States	 how	 to	 do	 their	 job,	 they’re	 quite	 an	 odd	
beast.	[CG2]	

The	LEO	assigned	to	the	Lachlan	will	be	in	a	difficult	position.	Although	the	CEWO	is	

working	to	improve	their	community	engagement,	the	LEO	will	need	to	manage	a	

legacy	of	negative	feelings	and	resentment	towards	the	CEWO	among	some	local	

people.	Tensions	with	the	Commonwealth	have	been	exacerbated	by	their	tendency	to	

rotate	staff	positions;	so	local	people	have	to	regularly	deal	with	new	representatives.	

In	addition,	their	lack	of	resources	for	travelling	out	of	Canberra	makes	it	difficult	for	

Commonwealth	representatives	to	build	connections	with	landholders,	for	example:		

I	think,	‘ah	bugger	them’	[the	Commonwealth]	because	there’s	a	bit	of	good	
will,	but	then	you	turn	around	and	they’re	gone	again.	[Ag2]	

The	CEWO	has	been	in	a	difficult	position	to	address	these	problems,	as	they	have	had	

funding	cuts	and	lost	staff,	which	has	made	it	difficult	for	them	to	travel	to	the	valleys	

and	build	understanding	within	their	organisation	of	the	different	systems	and	

communities.	As	a	consequence,	they	rely	on	the	expertise	of	their	providers	

(Universities),	delivery	partners	(the	States)	and	the	recently	appointed	LEOs.		
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In	contrast,	State	agencies	such	as	OEH	have	been	in	a	better	position	to	invest	the	

resources	to	allow	people	like	[Person	X]	to	spend	time	building	relationships	in	the	

valleys.	[Person	X],	who	works	at	the	State	level,	was	recommended	by	almost	every	

informant	asked	to	suggest	important	actors	in	the	Lachlan,	as	part	of	the	snowball	

sampling	method	for	interviews.	[Person	X]	has	developed	a	deep	understanding	of	

how	the	ecology,	hydrology	and	society	of	the	Lachlan	interact,	while	concurrently	

growing	a	‘trust	bank’	with	the	local	community.	During	visits	with	landholders,	

[Person	X]	will	often	drive	around	their	property	with	them	and	gather	information	

about	the	state	of	their	wetlands,	the	nature	of	the	landscape,	issues	and	drivers	on	

their	property,	and	changes	in	the	farm	enterprise;	for	example,	crop	choice	and	stock	

management	practices.	The	CEWO	rely	heavily	on	[Person	X]	for	their	decision-making,	

and	[Person	X]	provides	an	important	connection	between	Commonwealth,	State,	

Regional	and	local	levels.		

	

[Person	X]’s	local	visits	with	landholders	inform	decisions	about	whether	or	not	to	run	

an	environmental	flow	into	particular	wetlands,	and	how	to	plan	the	flow	so	that	it	will	

not	interfere	with	any	farm	activities.	For	example,	if	it	is	lambing	time,	the	ewes	might	

be	in	the	lower	country	and	there	may	be	resistance	to	watering.	Most	importantly,	

these	visits	show	the	landholders	that	[Person	X]	understands	their	world	and	has	

carefully	considered	how	they	might	be	impacted.	As	a	result,	the	landholders	are	

more	likely	to	be	supportive	when	the	environmental	water	managers	ask	permission	

to	flood	their	country.	[Person	X]	is	one	of	many	highly	respected	individuals	involved	

in	managing	water	in	the	Lachlan.		

7.3.1.2.	Long-term	involvement	of	experienced,	respected	individuals	

Environmental	water	managers	attributed	successful	environmental	watering	events	in	

the	Lachlan	to	the	involvement	of	a	stable	group	of	key	individuals,	particularly	those	

with	a	long	history	in	the	catchment,	some	multi-generational,	who	have	intimate	

knowledge	of	the	system,	wear	multiple	‘hats’	and	have	strong	bonds	within	the	

community.	A	number	of	these	key	individuals	were	interviewed	for	this	research,	

many	having	ten	years	or	more	experience	working	in	the	Lachlan.	Most	of	these	
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individuals	felt	they	had	a	degree	of	power	over	how	water	is	managed	in	the	

catchment:		

I	 think	we	still	have	a	pretty	good	 influence.	 It’s	 interesting	how	we	might	
suggest	things	and	then	it	just	works	its	way	up	the	system	and	there	comes	
the	Water	Sharing	Plan	and	the	other	plans	and	things.	[Ag2]	

The	involvement	of	passionate	and	very	long-standing	individuals	in	the	Lachlan	is	both	

a	source	of	strength	and	vulnerability.	Many	participants	raised	the	potential	loss	of	

collective	memory/	knowledge	as	a	concern,	if	these	individuals	were	to	move	on.	A	

number	of	participants	felt	there	is	a	lack	of	succession	planning	and	mentoring	to	

reduce	the	risk	of	losing	people,	such	as	[Person	X].	Other	participants	described	

[Person	X]	as	an	‘inspirational	character’	who	just	happened	to	‘click’	with	the	local	

community:		

Nothing	 huge,	 no	 big	 flag-waving	 stuff,	 it’s	 just	 constant	 connections,	
constant	checking,	that	whole	validating	their	existence	and	their	credibility	
and	 so	when	 the	 crunch	 comes,	which	 it	 always	does,	 their	word,	or	 their	
opinion	 just	 cuts	 through.	 It’s	 never	 challenged.	 It’s	 refined,	 rather	 than	
being	opposed,	which	isn’t	where	we	were	15	or	20	years	ago.	[SG6]		

[Person	X]	was	also	mentioned	by	numerous	participants	as	providing	leadership	in	

decision-making	and	bringing	people	together:	

Whoever	 replaces	 [Person	 X]	 will	 have	 big	 shoes	 to	 fill.	 He’s	 very	 well	
respected.	He’s	a	fantastic	guy,	and	his	understanding	of	the	ecosystem	and	
of	the	communities	within	that	ecosystem,	the	people,	and	the	landholders	
and	his	 personality	 just	 draws	people	 together.	He’s	 quite	 an	 inspirational	
sort	of	person.	[RNRM1]		

The	reliance	on	knowledge	stored	in	people’s	heads	was	one	driver	behind	the	

creation	of	the	LRWG	website.	As	many	people	involved	in	the	LRWG	are	busy	

scientists,	the	website	aimed	to	provide	a	tool	for	efficient	communication	with	the	

general	public,	a	central	point	for	transparent	information	storage	and	a	platform	to	

actively	invite	public	comment	and	empower	the	members	of	the	LRWG.		

	

Other	key	individuals	are	landholders	who	are	active	in	their	communities,	participate	

across	various	committees	and	have	an	in-depth	understanding	of	the	complexities	of	

river	management.	The	overlap	in	membership	between	different	committees	and	the	

long-term	experience	of	key	individuals	spanning	the	Millennium	Drought,	subsequent	

floods,	and	institutional	changes	has	contributed	to	cohesive	working	relationships,	
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trust	and	local	landholders	being	viewed	as	credible	by	the	government	agency	staff	

who	work	with	them.	From	a	landholder’s	perspective:		

They	run	it	past	us	first.	Now,	with	the	creeks	they	say,	we	want	to	do	this	
clearing	job	and,	we	don’t	want	water	down	there	for	a	while.	We	want	the	
water	here,	or	you	know,	just	in	the	dam	or	whatever.	So	I	think	we	have	a	
fairly	good	influence.	Well,	I	think	our	word	is	taken	seriously.	I	think	you’ve	
got	 to	 earn	 your	 respect.	 You’ve	 got	 to	 earn	 the	 respect	 of	 people	 you’re	
working	with.	There’s	a	little	bit	of	self-interest	in	it	as	well.	If	I	can	get	those	
people	from	Canberra	or	wherever	to	increase	their	knowledge	and	help	in	
the	 management	 of	 it,	 well,	 at	 the	 end	 of	 the	 day	 we’re	 going	 to	 be	
beneficiaries	from	the	water.	I	can	help	them,	and	they	can	kind	of	help	us,	
and	if	we	get	a	couple	of	hundred	acres	flooded,	we	can	fatten	some	sheep	
with	 it	 and	make	 a	 few	dollars	 out	 of	 that.	 So	 it’s	 a	 bit	 of	 give	 and	 take	 I	
think.	[Ag2]	

Government	agency	staff	expressed	largely	positive	feelings	about	working	with	water	

stakeholders	in	the	Lachlan.	In	particular,	the	long-term	involvement	of	a	stable	group	

has	allowed	trust	to	grow	and	provided	opportunities	to	earn	each	other’s	respect	

through	overcoming	challenges	such	as	the	Millennium	Drought.	Nevertheless,	State	

level	participants	pointed	out	the	importance	of	finding	more	ways	to	acknowledge	

the	contributions	of	individuals:		

I	mean	I	really	admire	people	that	give	up	their	time	to	serve	whilst	running	
a	business	and	serving	on	multiple	committees	and	 local	 council	and	what	
have	you,	and	still	come	across	as	rational	[laughing].	I	don’t	think	I	could	I	
do	 it.	 They’re	 precious	 and	we’ve	 got	 to	 find	 ways	 of	 acknowledging	 and	
supporting	 that	 contribution	 to	 show	 that	 we	 value	 it	 and	 it	 makes	 a	
difference	to	our	world.	[SG6]	

Individuals	who	have	gained	credibility	and	have	good	relationships	can	clearly	be	

extremely	beneficial	for	learning	and	adapting;	however,	relying	too	heavily	on	these	

people	involves	risk,	as	they	may	leave.	

7.3.1.3.	Over-reliance	on	individuals	and	their	personalities	

Environmental	water	managers	stressed	the	importance	of	institutionalising	learning	

and	knowledge	storage.	The	over-reliance	on	one	individual	became	an	issue	for	the	

LRWG	when	[Person	X]	went	on	holiday	and	they	found	their	dealings	with	the	CEWO	

became	strained.	In	this	case,	there	was	a	feeling	that	the	CEWO	would	not	make	any	

decisions	without	consulting	[Person	X]	first.	Thus,	the	LRWG	realised	the	risk	of	losing	

this	person:			

If	[Person	X]	left,	went	overseas,	or	something	like	that,	there’s	a	huge	gap	
there.	 Because	 [Person	 X]	 is	 one	 of	 the	 people	 who	 contains,	 you	 know,	
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most	of	the	knowledge	that	we	rely	on	to	do	our	decisions.	It’s	obvious	that	
[Person	X]	not	only	informs,	but	really	drives	a	lot	of	the	decisions	because	
of	that	knowledge.	[RNRM1]	

An	over-reliance	on	individuals	and	personalities	during	the	Millennium	Drought	was	

highlighted	as	a	problem	by	some	participants.	This	was	seen	as	unfair,	as	often	it	was	

a	case	of	the	strongest	personality	wins.	The	ability	of	the	catchment	to	withstand	a	

future	drought	was	seen	as	contingent	on	key	individuals	being	around	to	manage	the	

river:			

This	country	always	seems	so	surprised	when	there’s	a	drought.	I	mean,	we	
know	it’s	going	to	happen	every	however	many	years.	This	is	the	problem	I	
have,	because	it	depends	on	your	personnel.	If	you’ve	still	got	--	and	--	and	
other	 people	 that	 are	 now	 around,	 yeah,	 they’ll	 be	 fine.	 But	 if	 --	 retires	
tomorrow	 and	 some	 newbie	 replaces	 him,	 who	 knows?	 Because	 it’s	 not	
easy	 to	 learn	 how	 to	 run	 a	 river,	 and	 how	 a	 river	 responds	 and	 what’s	
required,	 and	 that’s	 why	 I	 worry	 about	 people	 relying	 so	 heavily	 on	
personalities	 and	people,	 you	 know?	 It’s	 great	when	 they’re	 great	 people,	
and	capable	and	knowledgeable,	but	if	you	lose	them…	it’s	just	fortunate	in	
the	Lachlan	that	people	have	stuck	around	for	a	long	time,	because	it	makes	
everything	a	lot	easier.	[SG5]	

This	section	has	illustrated	how	individuals	who	build	good	relationships	can	become	

indispensable	within	water	governance	regimes.	An	element	of	building	good	

relationships	is	developing	formal	and	informal	networks.		

7.3.2.	Formal	and	informal	social	networks	and	relationships	

The	importance	of	personal	relationships	and	networks	for	sharing	knowledge	and	

influencing	decisions	was	noted	by	many	participants.	They	stressed	the	importance	of	

informal	relationships	and	conversations	for	learning:	

That’s	where	all	the	magic	is…	the	conversations	people	have	after	meetings	
have	stopped.	You	know,	having	a	social	occasion.	That’s	where	some	of	the	
interesting	progress	will	happen.	[SG6]	

Knowing	the	‘right	people’	who	have	power	and	providing	them	with	information	at	

critical	moments	was	how	many	participants	described	influencing	decision-making	

processes.	For	example:		

I	can	talk	to	people	and	try	and	influence	people	from	where	I	sit.	My	job	is	
to	convince	the	powers	that	be	through	the	information	I	gather,	but	at	the	
end	of	the	day	the	decision	is	made	by	them…	Like	I	haven’t	been	involved	
with	the	MER	process,	except	by	having	a	chat	to	them	and	saying,	‘do	you	
think	this	 is	 the	way	to	go?’	And	then	they’ll	give	me	their	argument	as	 to	
why	they	think	 it	 is.	 I’ll	have	to	sit	 there	and	go,	 ‘yeah,	 I	don’t	know	that	 I	
agree,	but	anyway’.	Then	I	find	something	changes.	When	I	say	I	don’t	feel	I	
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have	a	lot	of	influence,	maybe	I	do,	but	it’s	just	not	obvious.	People	listen	in	
a	way	that	is	not	direct.	I	mean,	I’m	not	an	expert	by	any	means,	but	I	have	
had	a	lot	of	experience	in	this	field.	I	know	a	lot	of	people.	I	know	the	right	
people	to	talk	to	if	 I	need	to.	If	 I’ve	got	a	concern,	I	don’t	have	any	qualms	
about	 asking	 the	 right	people,	 and	 I’ll	 say,	 ‘well	what	do	you	 think?’	 I	 just	
have	a	tendency	to	try	and	find	myself	in	the	right	place	at	the	right	time.	Or	
if	I	can’t	do	that,	I’ll	talk	to	the	right	people.	Networking	and	relationships	is	
very	important,	and	if	you’re	viewed	as	being	someone	who’s	got	credibility.	
[CG2]	

Participants	also	noted	it	can	be	difficult	to	know	for	sure	how	their	personal	activities	

are	influencing	the	way	water	is	governed.	Information	travels	through	formal	lines	of	

communication	and	informal	conversations	in	ways	that	is	not	easy	to	trace:		

Sometimes	 you	 talk	 to	people	 and	 things	happen	and	 you	 think	well,	 that	
may	or	may	not	have	happened	because	of	that	conversation,	but	I’ve	got	a	
fair	idea	it	is,	you	know?	It	can	just	happen	from	going	to	conferences	where	
you	 might	 present	 something	 and	 a	 whole	 bunch	 of	 people	 listen.	 I’ll	
present	stuff	and	I’ll	see	changes	and	I	don’t	know	whether	a	whole	bunch	
of	 people	 are	 pushing	 in	 the	 same	direction	 at	 the	 same	 time,	 having	 the	
same	 arguments…	 people	 don’t	 always	 want	 to	 tell	 you	 if	 they	 use	 what	
information	you’ve	provided	for	a	whole	range	of	reasons.	So	it’s	a	very	hard	
thing,	this	thing	of	making	a	change	and	actually	documenting	it.	[SG2]		

Formal	and	informal	networks	are	vital	for	knowledge	sharing	and	influencing	

decisions,	and	can	also	provide	arenas	for	negotiating	issues	and	resolving	conflict.		

7.3.2.1.	Arenas	for	managing	conflict	

Having	appropriate	forums	for	people	to	discuss	and	debate	problems	emerged	as	an	

important	theme	from	the	interviews:		

Conflict	is	an	important	part	of	adaptive	management,	but	it	needs	to	have	
boundaries.	[CG2].		

The	Lachlan	has	had	its	fair	share	of	conflict,	particularly	during	the	development	of	

the	WSP	where	there	was	a	lot	of	‘blood	spilt	on	the	table’	(RNRM1).	Despite	these	

difficulties,	the	process	did	result	in	some	people	overcoming	their	differences	and	

agreeing	to	a	set	of	rules	over	time:	

So	 even	 through	 the	 hard	 yards	 of	 the	 bitter,	 bitter	meetings	 negotiating	
plans	-	rules	for	the	Water	Sharing	Plan.	When	you	get	to	the	point	where	
you’re	either	suffering	from	a	bad	cold	or	a	hangover	on	day	2	or	just	feeling	
as	 though	 you	 want	 to	 be	 anywhere	 else	 other	 than	 in	 that	 room,	 and	
you’ve	missed	the	conversation	and	one	of	the	other	participants	who	three	
years	before	was	a	fierce	adversary,	 just	contradicting	in	principle	anything	
you	would	contribute	on	behalf	of	 the	environment...	and	then	your	name	
would	 get	 mentioned,	 ‘and	 you’d	 agree	 wouldn’t	 you?’	 ‘Sorry…	 I	 wasn’t	
listening…	 what	 did	 you	 say?’	 [laughing]	 So	 you	 were	 having	 adversaries	
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becoming	 your	 advocates	 over	 time.	 So	 now,	 I	 just	 thought	 that’s	 a	 really	
wonderful	thing	to	experience.	[SG6]		

Having	arenas	to	communicate	and	negotiate	in	highly	conflicted	situations	can	

stimulate	learning	and	the	development	of	relationships	between	different	

stakeholders.	The	example	above	shows	how	adversaries	came	to	agree	on	a	set	of	

rules,	but	it	was	a	painful	process.	The	LRWG	and	the	CSC	are	important	committees	

currently	acting	as	platforms	for	conflict	to	be	negotiated	between	different	actors	in	

the	water	governance	system.	These	stakeholder	groups	also	provide	mechanisms	to	

integrate	geographical	areas,	sectors	and	governance	scales.			

7.3.3.	Integration	across	geographical	areas,	sectors	and	governance	scales	

Strong	government	intentions	for	integration	were	present	in	the	document	analysis,	

with	71%	of	the	water	documents	discussing	integration.	Although	integration	is	

heavily	promoted	in	the	water	documents,	interviewees	considered	poor	integration	in	

practice	to	be	a	constraint	for	learning	and	adapting.	On	closer	inspection	through	

KWIC	searches,	many	references	to	integration	in	the	documents	are	vague	about	

what	is	to	be	integrated	and	who	is	responsible	for	it.	This	could	indicate	poor	clarity	in	

the	concept	of	integration,	or	may	be	due	to	the	nature	of	the	documents	included	in	

the	content	analysis,	as	public	documents	expressing	overarching	vision	may	not	have	

a	lot	of	detail.		

	

Integrated	Catchment	Management	(ICM)	is	referred	to	in	13%	of	the	documents,	with	

varying	levels	of	guidance	on	how	to	achieve	integration.	For	example,	the	Murray-

Darling	Basin	Ministerial	Council	provided	a	definition	of	ICM	in	2001:	

A	 process	 through	 which	 people	 can	 develop	 a	 vision,	 agree	 on	 shared	
values	 and	 behaviours,	 make	 informed	 decisions	 and	 act	 together	 to	
manage	the	natural	resources	of	their	catchment:	their	decisions	on	the	use	
of	land,	water	and	other	environmental	resources	are	made	by	considering	
the	 effect	 of	 that	 use	 on	 all	 those	 resources	 and	 on	 all	 people	within	 the	
catchment.	(MDBMC,	2001,	pg.	27)	

The	question	of	who	is	responsible	for	providing	leadership	in	the	process	of	ICM	is	

unclear,	particularly	in	NSW,	where	Regional	NRM	bodies	are	no	longer	fully	aligned	

with	catchment	boundaries.	The	current	importance	of	ICM	in	the	Basin	is	unclear;	

however,	the	MDBA	has	a	strategic	goal	of	‘integrated	water	management’,	which	
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aims	“to	implement	sustainable	water	planning	and	management	arrangements	that	

optimise	the	social,	economic	and	environmental	outcomes	from	the	use	of	the	

Murray–Darling	Basin’s	water	resources”	(MDBA,	2015,	pg.	26).		

	

Integration	was	also	discussed	and	valued	by	interview	participants.	Although	it	was	

seen	as	difficult	to	implement,	integration	was	thought	to	enhance	learning	and	

knowledge	generation.	Certain	individuals	were	identified	as	enabling	integration	by	

acting	as	‘connective	tissue’	[SG6].	These	people	often	wear	‘multiple	hats’	and	walk	

the	line	between	disciplines,	geographical	areas,	policy	and	practice.	Some	interview	

participants	felt	that	science,	policy	and	practice	were	poorly	integrated	in	their	

experience,	which	will	be	explored	in	the	next	section.		

7.3.3.1.	Disconnects	between	science,	policy	and	practice		

Water	use	and	governance	is	a	space	crowded	with	industry,	researchers,	non-

government	organisations	and	many	government	agencies	at	Regional,	State	and	

Commonwealth	levels	with	overlapping	roles	and	responsibilities.	Although	

responsibilities	are	largely	dictated	by	the	legislation,	many	participants	felt	there	is	

insufficient	horizontal	or	vertical	communication	within	and	between	the	various	

organisations.	There	is	a	significant	overlap	in	much	of	the	planning	and	reporting	

produced	by	various	government	agencies,	as	each	agency	is	legally	required	to	report	

on	their	actions.		

	

One	Commonwealth	participant	conceptualised	linking	theory	to	practice	and	policy	to	

management	as	a	‘personal	battle’	that	must	be	fought	everyday.	Environmental	water	

managers	observed	there	is	no	formal	process	for	them	to	feed	what	they	learn	back	

into	policy.	One	State	participant	noted	that	the	best	opportunity	to	incorporate	issues	

and	feedback	into	policy	is	during	the	review	and	development	of	plans.	Another	

environmental	water	manager	talked	about	a	disconnect	between	policy-makers	and	

practitioners:		

We	don’t	 talk	 to	policy	people.	There’s	 just	a	disconnect,	 it’s	all	high-level.	
Maybe	I	need	to	be	more	proactive,	but	the	issues	we	face	just	don’t	seem	
to	 be	 heard	 or	 addressed	 at	 the	 policy	 level	 and	 I	 don’t	 think	 they	 quite	
understand	what	we	do	[laughing]	I	feel	like	we’re	just	left	in	the	‘too	hard’	
basket.	 ‘Ah	 well,	 as	 long	 as	 they	 just	 don’t	 cause	 too	much	 trouble’.	 You	
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know?	 I	 could	be	wrong	and	because	 I’ve	been	out	of	 the	public,	because	
being	a	consultant	I	was	right	out	of	that	loop.	I	mean	I	was	project-driven,	
just	did	what	I	had	to	do,	and	I’ve	come	back	into	the	public	service	and	I’m	
still	kind	of	learning	where	things	fit,	and	perhaps	at	a	higher	level	that	I’m	
not	privy	to,	there	is	this	discussion	with	policy	going	on,	but	that	in	itself	is	
a	 problem	 because	 there	 is	 not	 enough	 communication.	 There’s	 lots	 of	
managing	up,	but	there’s	not	much	coming	back	down,	and	I	 just	sit	 in	my	
little	 corner	 and	 do	 what	 I	 have	 to	 do	 and	 there’s	 just	 not	 that	 much	
interaction.	There’s	interaction	with	the	people	at	my	own	level,	but	there’s	
very	little	coming	down	and	no	questions	asked	of	us.	As	long	as	we	produce	
our	required	reports	and	form	A’s	and	form	B’s	and	the	rest	of	it,	tick	all	the	
boxes,	we	just	go	along	our	merry	way.	[SG5]	

A	divide	between	scientific	outputs,	often	in	the	form	of	inaccessible	scientific	

publications,	and	the	needs	of	managers	in	real-time	was	noted	by	participants.	The	

time	it	takes	to	complete	a	scientific	research	project	means	that	the	knowledge	base	

is	always	lagging	behind	the	current	circumstances	(CG4).	Given	that	most	ecological	

studies	take	a	minimum	of	a	year,	but	more	likely	three	or	four	years,	CG4	observed	

that	the	information	does	not	help	in	the	immediate	sense,	given	that	the	system	may	

have	changed	quite	drastically,	such	as	moving	from	drought	to	flood	over	that	time.	

Other	participants	expressed	frustration	that	scientific	research	often	generates	more	

questions	and	uncertainties,	rather	than	definitive	answers:		

We’re	not	good	at	translating	our	science	into	the	on-ground.	I	can’t	go	to	a	
scientist,	 ‘what	 do	 I	 need,	 in	 the	 Bellubula,	 what	 do	 I	 need	 as	 an	 end	 of	
system	flow	that’s	going	to	do	the	job	for	the	environment?’	They	can’t	tell	
me	that.	[SG1]	

Some	government	participants	observed	that	the	culture	in	academia	of	always	

challenging	and	offering	alternative	hypotheses	is	not	always	relevant	or	useful	for	

practitioners.	One	participant	felt	that	the	academic	commentary	on	the	Basin	was	

‘divorced	from	reality’	and	‘it’s	nowhere	near	as	easy	as	what	academics	sitting	in	the	

outside	world	think’.	This	disconnect	was	experienced	by	people	who	had	moved	

between	government	and	university	positions:		

I	 found	 early	 on,	 because	 I	 was	 doing	 this	 part	 time	 and	 I’d	 go	 up	 to	 the	
University	and	I’d	sit	down	and	I’d	spend	a	week	or	three	weeks	there	and	
I’d	get	into	this	beautiful,	terrific	sort	of	incumbent	theoretical	space.	Then	
I’d	come	back	to	a	River	Management	Committee	and	it	was	as	though	I	just	
got	hit	over	 the	head	with	a	 stick	as	 I	walked	 in	 the	door,	 you	know?	 Just	
whack!	[CG2]		

Relationship	building	was	identified	as	a	way	to	overcome	the	disconnections	

discussed	above,	and	a	key	ingredient	for	good	relationships	is	trust.		
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7.3.4.	Trust		

The	delivery	and	adaptive	management	of	environmental	water	in	the	Lachlan	has	

been	an	exercise	in	trust-building:	

	Adaptive	 management	 is	 only	 possible	 to	 the	 extent	 that	 you	 can	 build	
trust,	without	trust,	none	of	it	works.	[CG2]	

The	environmental	water	management	strategy	applied	in	the	Lachlan	was	to	focus	

initially	on	the	‘low	hanging	fruit’	(SG7):	watering	events	that	generated	easily	

demonstrable	benefits	for	iconic	species,	with	low	risk.	For	example,	bird-breeding	

events,	including	thousands	of	nesting	pairs	of	ibises,	are	very	exciting	for	the	

community	to	witness.	As	managers	earned	approval	and	trust	with	the	catchment	

community,	they	could	move	to	more	‘risky’	events.	When	asked	about	major	

achievements	in	the	Lachlan,	one	State	level	participant	pointed	out	the	development	

of	a	trust-bank	with	the	community,	and	convincing	them	that	environmental	flows	

were	worth	doing:			

Demonstrating	to	the	community,	I	think	was	the	major	success,	that	we	are	
responsible,	adaptive…	such	that	they	now	trust	us.	[SG7]	

This	participant	explained	how,	in	2013,	gaining	community	trust	made	it	possible	to	

achieve	the	first	managed	overbank	flow	in	the	Lachlan,	which	mimicked	a	‘natural’	

flooding	event.	As	there	are	not	ample	works	and	regulators	in	the	lower	Lachlan,	a	

flow	of	a	certain	height	must	be	generated	for	the	water	to	spread	over	the	bank.	This	

event	was	significant	because	it	required	people	to	change	their	behaviour	to	

accommodate	the	flow.	Landholders	had	to	move	their	stock	away	from	the	river	and	

consider	moving	their	irrigation	pumps	or	lifting	them	out	of	the	water.	Red	gum	

firewood	cutters	had	to	move	their	machines	off	the	floodplain	or	they	would	

potentially	get	stuck	there	for	five	to	six	months.	They	also	had	to	create	stockpiles	of	

cut	timber	on	high,	dry	ground.	A	planned	event	of	this	magnitude	was	previously	

unheard	of	in	the	Lachlan.	The	event	was	perceived	as	an	ecological	success	and	did	

not	cause	any	social	problems,	evidencing	the	solid	bank	of	trust	and	cooperation	that	

has	grown	between	environmental	water	managers	and	the	local	community	in	the	

Lachlan:	

We	put	the	water	down	and	got	a	better	result	than	we	expected.	No	one	
complained.	 No	 one	 was	 disadvantaged.	 The	 environment	 got	 what	 it	
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needed…	we	 found	the	sweet	spot	on	 the	 tennis	 racket.	You	know?	 If	you	
get	 there,	 it	 does	 all	 happen.	 It	 doesn’t	 fire	 off	 out	 of	 the	 tennis	 court,	 it	
doesn’t	 go	 into	 the	ground,	 it	 doesn’t	 cause	a	 social	 problem,	 and	 so	 that	
was	 the	 biggest	 success…The	 measure	 of	 the	 big	 achievement	 was	 being	
able	to	put	the	water	down.	That	was	the	big	achievement,	but	that’s	only	
an	indicator	of	the	actual	big	achievement,	which	was	the	social	acceptance	
that	it	was	worth	doing.	[SG7]		

Although	environmental	water	managers	discussed	gaining	the	trust	of	landholders	as	

a	major	achievement	in	the	Lachlan,	they	also	talked	about	sources	of	anxiety	in	the	

community,	explored	in	the	subsequent	section.		

7.3.4.1.	Community	anxiety,	mistrust	and	disappointment	in	government	

The	irrigation	community	endured	a	painful	adjustment	process	following	

Commonwealth	and	NSW	water	reforms	initiated	in	the	1990s	and	continuing	with	the	

development	of	WSPs	for	surface	and	groundwater	use	in	the	early	2000s.	In	addition	

to	the	stress	of	water	reforms,	the	Millennium	Drought	had	a	devastating	impact	on	

farming	communities	in	the	Lachlan	in	the	2000s	(as	explained	in	Chapter	5).		

The	Lachlan	regulated	WSP	amounted	to	a	3.5%	reduction	in	the	Basin	cap	on	surface	

water	use,	while	some	groundwater	users	had	to	reduce	their	water	use	by	up	to	50%,	

over	10yrs,	through	the	NSW	Achieving	Sustainable	Groundwater	Entitlements	(ASGE)	

program,	as	explained	by	participants	involved	in	irrigation.	Therefore,	the	water	buy-

backs	and	Basin	Plan	have	generated	feelings	of	angst	among	water-users	who	were	

still	jaded	from	having	their	entitlements	reduced	through	the	State	WSPs	and	ASGE	

program.	There	was	also	inadequate	community	consultation	for	the	draft	of	the	Basin	

Plan	(explained	in	more	depth	in	Chapter	4),	contributing	to	local	people	in	the	

Lachlan’s	feeling	of	resentment	about	the	top-down	nature	of	water	reforms:			

In	 the	Murray-Darling	Basin	Plan	what	do	we	 find?	Bugger-all	 consultation	
when	 it	 first	emerged,	that	big	row	in	Griffith…	Yeah,	 it	was	a	huge	row.	 It	
should	never	have	been	called	consultation,	because	it	wasn’t	consultation,	
it	was	a	one-way	message.	[RNRM3]		

Although	some	of	the	agriculturally-focused	participants	felt	that	the	government	has	

over-recovered	water	for	the	environment	in	the	Lachlan,	there	was	a	feeling	that	the	

Lachlan	catchment	has	already	‘been	through	its	pain’	during	the	drought	and	the	

WSPs,	and	they	will	not	have	to	reduce	their	water	use	further	in	the	transition	to	the	

Basin	Plan.	Another	source	of	anxiety	and	conflict	between	stakeholders	is	conflicting	

values,	explored	next.			
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7.3.4.2.	Conflicting	values	among	stakeholders	

The	challenge	of	reaching	consensus	on	a	course	of	collective	action,	when	including	

stakeholders	with	conflicting	values,	was	a	strong	theme	in	the	interviews.	Within	the	

agricultural	industry,	there	is	different	economic	value	associated	with	different	water	

uses.	In	addition,	environmental	water	managers	talked	about	trading-off	different	

environmental	values	when	delivering	water.	Different	government	agencies	prioritise	

different	values;	for	example,	the	NSW	Department	of	Primary	Industries	is	more	

concerned	about	fish	habitat,	while	the	environment	department	may	be	particularly	

concerned	about	a	regionally	important	bird-breeding	event.	These	objectives	are	

competing,	requiring	different	applications	of	environmental	water:		

Where	the	conflict	comes	is	where	you’ve	got	people	representing	different	
values:	fish	vs.	birds	and	we	have	a	limited	pool	of	water.	Who	decides	what	
we	do?	That’s	when	it	becomes	awkward.	[RNRM2]	

State	agencies	are	concerned	with	fulfilling	different	State	values.	State	Water,	for	

example,	operates	under	organisational	values	of	following	the	rules	and	making	a	

profit	as	a	commercial	entity:	

State	 water’s	 always	 not	 been	 interested	 in,	 the	 best	 of	 them	 are	 a	 bit	
interested	 in	the	environment,	but	[not]	most	of	them.	Their	 job	now	is	to	
make	money.	It’s	an	odd	thing.	[CG2]		

Many	participants	perceived	a	dichotomy	between	irrigation	and	environmental	values.	

Irrigators	and	environmental	managers	were	seen	to	have	fundamentally	competing	

objectives:		

A	 lot	of	 irrigators,	at	the	heart	of	 it,	one	of	the	underlying	problems	is	you	
don’t	 have	 shared	 objectives.	We	 don’t	 have	 shared	 objectives	 and	 there	
are	 a	 lot	of	 hidden	objectives.	Well,	 I	wouldn’t	 say	hidden,	not	 so	hidden.	
[CG2]	

Irrigators	were	perceived	to	have	more	utilitarian	values	of	maximising	the	productive	

potential	of	a	finite	pool	of	water.	This	was	seen	to	be	in	competition	with	protecting	

and	enhancing	the	environmental	values	of	the	Lachlan:			

Where	 is	 [the	water]	going?	The	Macquarie	Marshes,	and	someone	would	
have	a	different	view	that	we	could	have	made	so	many	thousands	of	bales	
of	 cotton	or	 something	out	of	 that	water.	Whereas,	 the	Marshland	owner	
probably	 would	 say	 how	 much	 water	 was	 used	 in	 the	 cotton?	 We	 could	
have	 had	 a	 huge	 bird	 breeding	 activity,	 or	 we	 could	 have	 saved	 so	many	
thousands	of	hectares	of	red	gum,	or	something	like	that,	that	tension’s	still	
there.	[SG3]		
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It	can	be	difficult	for	irrigators	to	see	the	value	of	environmental	flows	when	they	are	

used	to	thinking	in	terms	of	maximising	the	economic	value	of	water.	State	level	

participants	discussed	how	according	to	the	legislation	(based	on	the	principles	of	ESD),	

the	environment	has	precedence	before	irrigators,	and	the	irrigators	have	not	

accepted	this:		

There	 are	 members	 on	 the	 Customer	 Service	 Committee	 and	 there	 are	
sectors	of	the	water	using	committee	out	west,	down	the	end,	who	still	do	
not	recognize,	or	accept	that	the	environment	always	has	precedent.	By	the	
Water	 Act,	 and	 all	 that	 sort	 of	 stuff,	 it	 is	meant	 to	 be	 catered	 for	 before	
general	 security	 gets	 any	 water.	 Now	 they	 don’t	 like	 it,	 because	 the	
environment’s	come	along	and	they	say,	we	were	here	first.	Wait,	hang	on,	
the	environment	was	here	before	you,	and	they	still	have	trouble	with	that.	
[SG7]	

This	section	has	outlined	how	relationships	can	profoundly	influence	learning	and	

acting	in	water	governance	regimes.	Trusting	relationships	are	key	for	knowledge	

sharing,	networking,	integrating	and	mobilising	actors	to	adapt	to	changes.	

Relationships	also	drive	routine	behaviours	within	the	regime,	explored	in	the	next	

section.		

7.4.	Routines		

A	large	portion	of	tasks	carried	out	in	organisations	are	accomplished	in	routinized	

ways,	including	processes	such	as	decision-making,	strategizing	or	even	change	and	

innovation	(Becker,	2008).	This	section	aims	to	understand	the	typical	ways	in	which	

organisations	go	about	their	routine	tasks,	and	whether	learning	is	encouraged,	based	

on	interview	data	and	document	analysis.	As	illustrated	in	Chapter	6,	implementing	

adaptive	management	was	recognised	by	interview	participants	as	important	for	

maintaining	adaptive	water	institutions.	Ideally,	adaptive	management	encourages	

routinized	learning	through	consultation	and	communication	with	the	public;	

monitoring	and	evaluation;	including	multiple	forms	of	knowledge;	information	

feedbacks	in	legislation	and	policy;	and	institutionalising	memory	and	experience.	

7.4.1.	Consulting	the	public	in	water	planning	

The	content	analysis	of	water	documents	revealed	strong	government	intentions	for	

planning	(89%	of	the	documents	discuss	planning),	which	involves	varying	levels	of	

public	consultation.	Water	reforms	in	Australia	sought	to	achieve	consistent,	inclusive,	
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fair	and	legally	reinforced	water	planning.	One	of	the	key	objectives	of	the	2004	NWI	

was	to	develop	a	framework	for	“transparent,	statutory-based	water	planning”	(para.	

23).	In	the	decade	since,	consultation	for	the	development	of	water	planning	

arrangements	has	been	incorporated	into	state	and	territory	legislation	or	policy,	and	

mostly	applied	in	practice	(NWC,	2014).	The	level	of	public	consultation	in	water	

planning	varies,	but	includes	provisions	for	the	publication	of	water	resource	

information	and	draft	proposals,	followed	by	an	opportunity	for	public	comment	on	

proposals,	as	a	minimum	(NWC,	2014).		

	

Interview	data	from	the	Lachlan	also	gave	prominence	to	communication	and	

consultation	in	water	planning	to	enhance	learning.	Government	participants	

identified	consultation	as	a	means	to	maintain	accountability	and	transparency.		

While	consultation	was	seen	as	important	to	maintain	positive	public	perceptions,	and	

legitimacy,	some	government	participants	perceived	the	public	as	not	having	enough	

knowledge	or	interest	to	be	meaningfully	involved	in	water	planning	and	management.	

Rather,	water	planners	prefer	more	targeted	consultation	with	stakeholder	

representatives	who	understand	the	complexities	of	water	management:			

One	of	the	problems	we	do	have,	and	we’re	not	good	at	 it,	 is	that	we	fully	
understand	water	planning	and	we	read	a	Water	Sharing	Plan	and	we	know	
what	 it	 means	 and	 we	 know	 all	 of	 the	 tools	 that	 are	 available,	 but	 the	
community	doesn’t	know	that.	So,	you	know,	there’s	a	big	gap	between	the	
community’s	 knowledge	 and	 understanding,	 and	 our	 knowledge	 and	
understanding…	When	you	try	and	engage	the	community	to	have	input,	it’s	
very	tricky,	because	they’re	not	educated	in	water	management.	Now	some	
are,	 which	 is	 why	 we	 have	 a	 preference	 for,	 in	 the	 sort	 of	 post	 big	
committee	 days	 of	 today,	 we	 use	 committees	 like	 the	 CSC,	 because	 they	
understand	water	planning.	[SG1]	

This	section	has	outlined	that	public	consultation	has	become	routine	in	water	

governance	regimes.	The	above	quote	also	reflects	a	preference	for	expert	knowledge	

in	water	planning	and	management.	The	next	section	explores	monitoring	and	

evaluation	as	key	processes	for	generating	and	interpreting	knowledge.		

7.4.2.	Monitoring	and	evaluation		

Strong	government	interest	in	monitoring	was	revealed	through	the	document	analysis,	

with	79%	of	the	190	documents	mentioning	monitoring,	61%	of	the	documents	

evaluation.	The	data	and	information	available	to	policy	makers,	planners	and	
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managers	has	greatly	increased	and	improved	under	the	NWI	(NWC,	2014).	In	addition	

to	State	programs,	the	Commonwealth	Government	has	invested	in	gathering	

information	through	the	Improving	Water	Information	Program,	Raising	National	

Water	Standards	Program,	and	research	to	underpin	the	Basin	Plan	(NWC,	2014).		

	

Interview	participants	emphasised	the	need	to	monitor	ecological	change	and	water	

user	behaviour	to	support	learning	and	adapting	to	changes	in	the	system.	While	there	

is	wide	recognition	of	the	importance	of	monitoring	in	the	documents	and	interview	

data,	participants	identified	a	number	of	institutional	constraints	including	short	

political	terms;	inadequate	and	short-term	budgets;	changing	policy	and	institutional	

instability.	As	noted	in	Chapter	6,	there	is	still	more	emphasis	on	front-end	planning	

and	‘doing’,	rather	than	back-end	monitoring	and	evaluation:	

So	if	you’ve	got	a	bucket	of	money	and	you’re	running	through	your	projects	
you	get	to	the	end	of	your	money	before	you	want	to,	the	first	thing	you’re	
going	to	get	rid	of	is	monitoring	and	evaluation.	If	we	don’t	have	some	sort	
of	formal	recognition	of	that,	I	think	it’s	one	of	the	first	things	to	be	lost	and	
sometimes	you	don’t	know	the	value	of	it	when	you	start	the	journey.	[CG1]	

Insecurity	of	funding,	which	is	connected	to	political	cycles	and	an	unstable	policy	

environment	is	an	important	constraint	for	monitoring	and	evaluation.	State	agencies	

do	monitor,	but	some	participants	noted	it	is	difficult	for	them	to	maintain	consistent	

data	sets	with	insecure	funding.	For	example,	the	Integrated	Monitoring	of	

Environmental	Flows	(IMEF)	project,	established	in	1997	and	implemented	over	4	

years,	suffered	continual	loss	of	funding:	

In	 the	 IMEF,	 every	 year	 we	 lost	 funding,	 and	 so	 that	 was	 the	 other	
frustration…	 we	 started	 with	 this	 massive	 budget	 and	 all	 these	 programs	
and	it	took	a	massive	dive	resource	wise,	but	you’re	still	expected	to	deliver.	
[SG2]	

The	NWC	found	the	collection	of	environmental	data	in	NSW	has	been	fragmented	

across	numerous	monitoring	initiatives	over	many	years	(NWC,	2013b).	The	IMEF	

included	scientifically	robust,	hypothesis-driven	projects,	but	the	ongoing	

implementation,	evaluation	and	reporting	of	these	projects	was	found	to	be	

inconsistent	(NWC,	2013b).		
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The	organisational	culture	in	government	agencies,	described	earlier,	of	prioritising	

‘doing’	over	measuring	and	learning	from	activities,	results	in	monitoring	and	

evaluation	having	less	priority	than	it	should.	This	problem	suggests	another	

implementation	gap	between	the	policy	rhetoric	that	supports	monitoring,	and	

participants	observing	that	it	is	inadequate	in	practice.	For	example,	the	lack	of	

consistent	environmental	monitoring	became	a	problem	in	the	Lachlan	and	elsewhere	

when	the	WSPs	were	being	reviewed:		

[The	WSP]	might	not	necessarily	be	perfect,	but	what	do	we	change	 it	 to?	
Because	 of	 the	 lack	 of	monitoring	 of	 a	 lot	 of	 things,	 we	might	 know	 that	
things	can	be	done	better,	but	how?	Like	 there’s	no	point	 in	 just	changing	
without	being	informed	of	what	to	change	it	to.	[SG5]		

The	CEWO	has	attempted	to	address	some	of	these	problems	through	the	LTIM	

developed	in	2013-14,	which	is	funded	for	five	years.	The	LTIM,	explored	in	the	next	

section,	was	developed	to	monitor	environmental	responses	to	Commonwealth-

owned	water	in	selected	catchments,	including	the	Lachlan,	to	meet	the	CEWOs	

obligations	for	monitoring,	evaluation	and	reporting	under	the	Basin	Plan.		

7.4.2.1.	Long-term	Intervention	Monitoring	(LTIM)		

The	LTIM	outsources	monitoring	to	research	institutions	and	aims	to	create	a	

consistent	and	longer-term	data	set.	Some	interview	participants	felt	that	the	LTIM	

was	building	on	existing	State	monitoring,	and	lessons	learned	from	previous	efforts	to	

monitor	ecological	response	to	environmental	flows	through	the	IMEF	program,	but	

others	felt	it	was	not	well	aligned	with	State	initiatives.	Constraints	with	the	LTIM	

identified	by	some	participants	reflect	long-standing	State-Commonwealth	tensions.	

	

Some	State	level	participants	felt	the	LTIM	focused	too	narrowly	on	measuring	the	

benefits	of	Commonwealth-owned	water	(accountability	for	their	spending),	rather	

than	maximizing	learning	opportunities.	While	the	Commonwealth	participants	

appeared	to	support	the	idea	of	outsourcing	monitoring	to	universities,	three	state	

employed	participants	disagreed	with	the	involvement	of	research	institutions	in	

monitoring.	They	perceived	conflicting	objectives:	research	institutions	monitor	for	

knowledge	acquisition,	while	governments	monitor	for	accountability:			
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We	had	a	monitoring	workshop	 in	Canberra,	 it	must	have	been	2011	and	I	
got	up	there	and	pissed	off	all	the	scientists	and	said,	‘you	guys	shouldn’t	be	
doing	 monitoring,	 because	 you	 do	 research.	 You’re	 not	 interested	 in	 the	
basic,	boring	stuff	that	we	need	to	do	to	keep	adaptive	management	going,	
that’s	the	job	of	government	to	do	the	boring	stuff.	We’re	really	happy	for	
you	guys	 to	 come	 in	 and	 sort	 of	 add	 value	with	 research	and	 knowledge’,	
but	like	we’re	engaged	in	the	LTIM,	but	we	fundamentally	disagree	with	this	
idea	of	academics	running	the	science.	[SG2]		

This	section,	so	far,	has	identified	the	difficulties	of	consistently	monitoring	changes	in	

the	environment	when	funding	is	often	insecure	and	subject	to	political	changes,	and	

government	agency	culture	prioritises	‘doing’	over	evaluating.	Evaluation	cynicism,	

explored	in	the	next	section,	may	further	undermine	the	will	to	monitor,	if	participants	

feel	that	knowledge	will	not	lead	to	changes	in	policy	and	practice.		

7.4.2.2.	Evaluation	cynicism		

While	government	agencies	are	obligated	to	implement	monitoring	and	evaluation	

through	various	water	policy	and	legislation,	government	interview	participants	felt	

constrained	by	an	organisational	culture	of	maintaining	the	status	quo,	rather	than	

deep	reflection	and	evolving	practice.	Some	observed	that	policy	change	based	on	

learning	is	not	a	formalised	process,	and	policy	review	cycles	are	influenced	by	a	

number	of	drivers	apart	from	new	information,	for	example:		

[Changing	 policy	 based	 on	 learning]	 hasn’t	 been	 a	 formal	 process.	 So	 the	
Water	Sharing	Plan	review	sort	of	is,	but	it	has	got	caught	up	in	minimalist,	
or	more	substantial	 intervention	and	different	kinds	of	drivers	and	aligning	
with	Water	Resource	Plans.	So	 I’d	say	 the	Water	Resource	Plan,	under	 the	
Basin	 Plan	 requirement	 will	 be	 a	 substantial	 opportunity	 for	 adaptive	
management	principles	to	then	emerge	and	 inform	the	next	ten-year	plan.	
It’s	a	confusing	space.	[SG6]		

Some	participants	expressed	frustration	that	routine	monitoring	and	evaluation	do	not	

always	lead	to	changes	in	practice.	Some	Regional/State	level	participants	suggested	

that	the	culture	in	Commonwealth	agencies	would	not	allow	them	to	change	their	

processes	based	on	monitoring	and	evaluation.	Rather,	funding	and	politics	were	seen	

to	be	stronger	drivers	of	change,	rather	than	systematic	learning:		

Institutions	tend	to	change	depending	on	the	politics	at	the	time.	So	rather	
than	having	stable,	resilient	institutions	developing	longer	term	policies,	it’s	
all	short	term,	short	term	policies,	and	then	if	you	do	get	evaluation,	there’s	
evaluation	 fatigue	 and	 cynicism,	 because	 they	 know	 nothing’s	 going	 to	
happen	 with	 it,	 or	 it’s	 going	 to	 change	 for	 political	 reasons,	 or	 funding	
reasons,	so	to	me	that’s	a	big	constraint	with	NRM.	[SG4]	
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There’s	a	fair	bit	of	resentment	that	the	Commonwealth	talk	about	working	
cooperatively,	 but	 there	 was	 a	 lot	 of	 criticism	 with	 the	 LTIM	 because	 it’s	
inconsistent	 with	 how	 OEH	 do	 their	 reporting,	 the	 time-frame	 and	 it	
demands	a	 lot	of	 their	 staff	without	providing	 recognition.	There’s	a	 lot	of	
that	going	on	at	the	moment.	There	was	a	 lot	of	tension	in	the	room.	OEH	
was	questioning	why	they’re	doing	it.	The	big	question	in	the	room	too	was,	
‘ok	 guys,	 you’re	doing	 all	 this	 stuff,	 spending	 all	 this	money,	 talking	 about	
adaptive	management,	what	capacity	do	you	have,	as	an	organization,	due	
to	 the	way	you	are	structured,	and	your	egos,	who’s	 in	charge,	 to	actually	
change?’	…	Are	we	going	 to	go	out	 there	and	get	all	 this	 stuff,	and	you’ve	
got	this	wonderful	framework	and	a	model	for	how	to	feed	the	information	
back	 into	an	adaptive	management	 framework,	and	 then	 it’ll	get	 so	 far	up	
the	 chain,	 and	 because	 of	 the	 culture,	 and	 because	 of	 the	 politics,	 and	
because	 Canberra	 is	 so	 material	 and	 all	 of	 that,	 what	 capacity	 do	 you	
actually	have	to	change	your	governance?	[RNRM2]		

These	quotes	exemplify	significant	challenges	involved	in	actually	changing	routine	

practice,	based	on	new	knowledge	from	monitoring	and	evaluation.	As	described	in	

the	section	on	‘Relationships’,	it	often	takes	strong	advocacy	work	from	key	individuals	

to	take	knowledge	to	decision-makers	and	influence	outcomes	through	their	personal	

connections.		

	

The	development	of	the	LTIM	shows	a	level	of	learning,	in	that	it	has	been	consciously	

designed	to	address	some	of	the	problems	with	previous	monitoring	initiatives	by	

securing	funding	over	a	five-year	period,	to	build	a	consistent	data	set	including	the	

same	sites	over	time.	This	raises	another	challenge;	five	years	is	actually	a	very	short	

timeframe	to	assess	the	efficacy	of	environmental	flows,	considering	the	long	time	

frames	involved	in	environmental	change.	The	Lachlan,	for	example	has	been	heavily	

regulated	for	around	80	years,	and	the	subsequent	environmental	degradation	cannot	

be	easily	reversed.	The	difficulty	of	linking	changes	in	ecosystem	health	to	

management	action	during	evaluation	is	explored	in	the	next	section.		

7.4.2.3.	Difficulty	linking	ecosystem	condition	to	management	action	(efficacy)		

River	regulation	is	a	key	stress	on	the	Lachlan,	but	there	are	many	other	stresses	

including	erosion,	declining	water	quality,	removal	of	woody	debris	habitat,	weeds,	

algae	and	invasive	fish	species	(Chapter	5).	The	impact	of	water	reforms,	including	the	

State	WSPs	and	Commonwealth	water	buy-backs,	on	flow	regimes	and	river	ecology	

needs	to	be	disentangled	from	the	influence	of	natural	variability	and	other	drivers	of	

change	in	a	catchment.	Commonwealth	level	interview	participants,	in	particular,	

expressed	feeling	pressure	to	demonstrate	their	environmental	watering	activities	
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were	having	the	desired	ecological	outcomes,	to	remain	accountable	for	public	

spending:		

That’s	a	risk.	The	attribution	of	a	positive	change	that	we	can	relate	to	the	
planning	process	 is	going	 to	be	difficult,	 and	 if	we	can’t	demonstrate	 that,	
then	 the	 irrigation	 community	 and	 others	 are	 quite	 rightly	 going	 to	 ask,	
‘well,	why	did	we	go	through	all	this	pain	if	we	can’t	see	a	net	benefit?’	They	
[irrigators]	 deal	with	 quite	 simple	 systems.	 They	 can	 say,	we	 can	put	 on	 x	
amount	 of	water	 in	 this	 particular	 system	 and	 get	 y	 product	 out	which	 is	
worth	 to	 the	 nation	 this	 dollar	 value.	 And	 when	 you’re	 dealing	 with	
ecosystems,	you	can’t	do	that.	Or	you	can’t	do	that	as	easily.	[CG4]		

The	difficulty	of	disentangling	the	socio-economic	aspects	of	water	reforms	from	

broader	social	and	economic	trends	in	rural	communities	has	also	been	highlighted	by	

the	MDBA	and	NWC	(MDBA,	2014;	NWC,	2014).	Communities	in	the	Basin	are	not	just	

reacting	to	the	Basin	Plan.	They	are	reacting	to	agricultural	markets,	the	exchange	rate	

for	the	Australian	Dollar,	interest	rates,	rural-urban	migration	and	a	range	of	other	

socio-political	shifts	(MDBA,	2014).		

	

Learning	and	adapting	can	be	constrained	by	the	difficulty	of	knowing	whether	or	not	

policy	interventions	are	having	the	desired	effect.	In	their	2014	assessment	of	the	

impact	of	water	reforms,	the	NWC	concluded	that,	while	there	have	been	some	

observable	successes,	the	degree	to	which	water	reforms	have	supported	a	healthy	

environment	is	difficult	to	evaluate.	Environmental	outcomes	can	take	years	to	

manifest,	and	monitoring	has	often	been	inadequate	or	not	well	targeted	to	determine	

whether	environmental	objectives	have	been	met	(NWC,	2014).		

	

The	pressure	to	demonstrate	desirable	environmental	change	can	constrain	

experimentation	and	learning	in	the	delivery	of	environmental	flows.	Releasing	larger	

volumes	of	environmental	water	in	situations	where	the	ecosystem	response	is	

uncertain,	and	applying	experimental	adaptive	management,	provides	a	great	learning	

opportunity.	However,	this	is	more	risky	and	there	is	more	pressure	to	demonstrate	

success.	Paradoxically,	with	smaller	events	there	is	more	opportunity	to	be	

experimental,	and	perhaps	less	opportunity	for	learning.	
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Fish	are	highly	valued	by	communities.	People	connect	to	rivers	through	fishing,	and	

interview	participants	noted	there	is	often	a	lot	of	interest	in	how	environmental	flows	

can	benefit	fish.	However,	as	described	earlier,	fish	responses	to	environmental	flows	

are	expensive	and	problematic	to	measure.	It	can	be	difficult	to	justify	the	use	of	the	

water	for	a	fish	flow,	even	though	fish	are	so	highly	valued	in	river	systems.	The	

temptation	is	to	revert	to	less	risky	use	of	environmental	water	where	the	benefits	are	

more	easily	demonstrated:			

The	fish	people	seem	to	find	 it	very	hard	to	demonstrate	value	for	money,	
especially	for	a	flow	that’s	the	equivalent	of	a	flow	designed	to	trigger	cod	
to	 breed	 or	 whatever,	 you	 can	 say	 that’s	 what’s	 known,	 but	 you’re	 just	
favouring	only	cod,	you’re	not	favouring	the	whole	system.	So	the	fish	flow	
that	 we’re	 doing	 is	 just	 run	 a	 spring	 pulse	 down	 the	 river	 using	 tributary	
flows	which	has	got	all	 the	 chemicals	 and	 carbon	and	whatever,	 the	 smell	
and	the	taste	and	the	temperature	that’s	better	for	fish.	Shepard	that	down	
the	 river	 and	 generically	 it’ll	 be	 good	 for	 fish,	 but	which	 fish?	 And	 so	 the	
Long	 Term	 Intervention	 Monitoring	 in	 March	 will	 probably	 do	 some	
monitoring	and	they	might	find	some	larvae	that	spawned	from	this	event.	
They	 might	 not.	 How	 do	 you	 turn	 that	 into	 something	 that	 wins	 the	
community	over,	you	know?	[SG7]	

The	previous	sections	have	explored	some	of	the	constraints	around	monitoring	and	

evaluation,	which	primarily	involve	generating	and	interpreting	scientific	knowledge	

about	river	systems.	Participants	also	discussed	situations	where	knowledge	has	been	

successfully	incorporated	into	policy,	explained	in	the	next	section.		

7.4.3.	Knowledge	feed-backs	in	policy	cycles		

Modelling	of	different	scenarios	was	noted	as	an	important	part	of	adaptive	planning.	

Interview	participants	also	identified	occasions	where	research	findings	were	

successfully	incorporated	into	management	decisions.	One	Commonwealth	participant	

discussed	the	need	for	relationship	building	with	Universities,	to	connect	the	research	

sector	with	the	government	agencies’	research	needs,	and	constantly	improve	the	

knowledge	base	to	inform	future	iterations	of	the	planning	cycle.	Apart	from	formal	

planning	and	evaluation	cycles,	research	findings	may	be	incorporated	into	

management	decisions	through	the	advocacy	and	informal	relationships	of	individuals:		

[With]	 the	 wetland	 work,	 I	 helped	 with	 the	 setting	 of	 some	 of	 the	
boundaries	around	the	translucency	rules	[for	the	WSP].	The	work	that	I’ve	
presented	along	with	the	local	naturalist,	who	is	a	fisho	from	down	---		way,	
it	 was	 our	 arguments	 that	 really	 helped	 extend	 the	 environmental	 flow	
window	into	November	-	before	it	stopped	at	the	end	of	October.	So	we’ve	
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had	lots	of	little	wins,	obviously	you	can’t	win	them	all	and	it’s	a	continuous	
cycle…	 The	 arguments	 that	 I	 put	 on	 the	 table	 had	 some	effect,	 but	 in	 the	
end	you	can	only	put	it	on	the	table	and	the	people	will	decide	what	to	do	
with	 it.	 So	you’ve	 just	got	 to	have	convincing,	 relevant	 information	on	 the	
table.	[SG2]		

Independent	reviews	were	also	seen	as	an	important	mechanism	to	incorporate	new	

information	into	management,	and	to	avoid	agencies	‘marking	their	own	scorecard’.	

Ideally	evaluation	processes	over	different	timescales	within	and	across	organisations	

provide	opportunities	for	learning.	For	example,	the	Basin	Plan	has	a	10-year	cycle,	

with	5	yearly	reviews	and	annual	environmental	watering	priorities	to	incorporate	new	

knowledge.	Despite	these	numerous	opportunities	for	learning	and	knowledge	

feedbacks,	participants	identified	a	number	of	constraints	including	a	lack	of	scientific	

information,	mismatch	in	timing	between	research	and	policy	cycles,	and	poor	science	

communication.	Participants	emphasised	the	importance	of	scientific	information	to	

inform	policy,	but	noted	there	is	a	role	for	other	forms	of	knowledge,	discussed	in	the	

next	section.			

7.4.4.	Including	multiple	forms	of	knowledge		

‘Science’	is	promoted	in	51%	of	the	analysed	water	documents,	local	knowledge	in	

21%	of	the	documents	and	indigenous	knowledge	in	9%	of	the	documents	(Figure	16).	

The	Water	Act	legislates	the	MDBA	and	the	Minister	must	“act	on	the	basis	of	the	best	

available	scientific	knowledge	and	socio-economic	analysis”	(Section	27,	pg.	42).	The	

Basin	Plan	goes	further	to	recognise	the	importance	of	different	knowledge	types.	

Principle	7	at	subsection	12.04(6)	of	the	Basin	Plan	states	“the	best	available	

knowledge	(including	scientific,	local	and	cultural	knowledge),	evidence	and	analysis	

should	be	used	where	practicable	to	ensure	credibility,	transparency	and	usefulness	of	

monitoring	and	evaluation	findings”	(MDBA,	2012a).		
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Figure	16:	Promotion	of	different	types	of	knowledge	in	the	water	documents	of	the	Commonwealth	
Department	of	Environment,	New	South	Wales	Office	of	Water	and	Lachlan	Catchment	Management	
Authority	(n=190)	

The	emphasis	in	Figure	16	was	reflected	in	the	interview	data.	While	most	interview	

participants	placed	very	high	value	on	scientific	information,	they	also	valued	the	

inclusion	of	local	knowledge	and	felt	that	indigenous	engagement	in	water	

management	was	underdeveloped.	Eight	interview	participants	held,	or	were	working	

towards,	PhD	level	qualifications	in	aquatic/terrestrial	science	and	natural	resource	

management.	One	landholder	expressed	skepticism	about	some	of	the	scientific	

research	occurring	in	the	Lachlan	catchment,	but	most	other	participants	placed	a	very	

high	value	on	scientific	information	to	inform	decision-making.		

	

Participants	involved	in	research	saw	it	as	their	role	to	provide	scientific	information	to	

decision-makers	at	critical	moments	to	guide	decision-making.	For	example,	

generating	information	on	different	scenarios,	probabilities	and	trade-offs	to	inform	

decisions	that	will	enhance	environmental	values.	Some	difficulty	communicating	

between	scientific	disciplines,	such	as	hydrology	and	ecology,	was	observed	during	the	

development	of	the	Lachlan	WSP:	

So	 you	 thought,	 well,	 we	 should	 be	 talking	 using	 ecology	 as	 a	 primary	
language.	But	people	that	live	on	the	river	are	just	used	to	heights	and	flow	
rates	 and	 floods	 and	 things,	 so	hydrology	was	 their	 language.	 So	what	we	
failed	to	do	was	make	that	connection	really	early.	Over	time	we	did,	and	so	
the	modeling	platform	became	 the	mechanism	 to	 combine	 the	 languages.	
So	 you’d	 have	 hydrological	 inputs	 and	 they	 would	 spit	 out	 ecological	
impacts.	So	you	can	judge	the	scenarios.	You’ve	got	to	put	a	lot	of	faith	and	
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trust	 in	 the	model	 that	 all	 the	 connections	were	 right.	But	 that’s	what	we	
agreed	 to.	 That	 would	 be	 our	 mutual	 language,	 and	 that	 sort	 of	 got	
workable.	[SG6]	

Interview	participants	also	provided	examples	of	local	knowledge	informing	decisions.	

Local	knowledge	is	knowledge	or	information	relating	to	a	specified	geographical	place,	

based	on	people’s	life	experiences	(Lukasiewicz,	Bowmer,	Davidson,	&	Syme,	2012).	

Government	participants	saw	the	inclusion	of	local	knowledge	through	stakeholder	

committees	as	extremely	important,	particularly	during	times	of	high	stress	and	

uncertainty.	The	value	of	local	knowledge	during	the	Millennium	Drought,	noted	in	

Chapter	6,	highlights	its	importance:	

	[The	 Critical	 Water	 Panel]	 was	 a	 smaller…	 mobile	 lot.	 I	 don’t	 mean	
physically	mobile,	but	a	more	manageable	group	to	provide	advice	on	how	
the	 river	 should	 be	 operated.	 For	 example,	 could	 you	 limit	 town	
requirements	to	70%	or	could	they	get	by	on	50%?	Should	high	security	be	
30%	 or	 10%?	 So	 it	 was	 a	 means	 of	 trying	 to	 balance	 the	 needs	 of	
communities,	 the	 social	 and	 economic	 needs,	 with	 the	 need	 to	 keep	
operating	 the	river.	The	ability	 to	use	 local	knowledge	was	a	very	valuable	
thing	during	that	period.	[Ag3]		

State	Government	participants	talked	about	the	importance	of	regionally	based	CMA	

(now	LLS)	organizations	for	providing	a	local	connection,	networks	and	knowledge.	

One	participant	noted	this	has	become	increasingly	necessary	as	many	government	

functions	are	now	operating	remotely	from	the	systems	they	manage.	Government	

participants,	particularly	those	at	Regional	and	State	level	who	work	closely	with	

members	of	the	catchment	community,	recognized	that	landholders	have	a	strong	

connection	to,	and	knowledge	of	their	local	environments.	An	example	was	provided	

where	a	landholder	on	the	advisory	group	sensed	there	was	going	to	be	rain,	based	on	

instinct	and	local	observations,	and	the	Commonwealth	approved	a	watering	event	

largely	based	on	that	landholder’s	knowledge:	

[Landholders	 have	 a	 connection	 to	 place]	 in	 the	 same	 way	 indigenous	
communities	 once	 had	 a	 connection	 there.	 So	 I	 think	 it’s	 really	 important	
that	 we	 maintain	 that	 input.	 The	 social	 side	 of	 what	 we	 do	 and	 the	
knowledge	 they	 have.	 I	 was	 telling	 you	 before	 about	 [a	 landholder]	
predicting	 the	 water	 that	 would	 come	 this	 weekend,	 you	 know?	 That	
knowledge	shouldn’t	be	discounted,	and	I	don’t.	When	[the	landholder]	was	
talking	 about	 his	moon	man	 and	how	he	 felt	 there	was	 going	 to	 be	 some	
good	water	on	the	weekend	just	gone…	we’re	now	responding	to	that	with	
an	action	on	fish.	[CG2]	
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In	this	case	the	watering	event	was	a	low-risk	decision	involving	a	small	volume	of	

water.	

	

Despite	provisions	in	the	NWI	promoting	greater	participation	in	water	planning,	

Indigenous	Australians	remain	underrepresented	or	excluded	from	water	governance	

arenas	(Tan	&	Jackson,	2013).	This	is	reflected	in	the	interview	data,	where	

participants	did	not	discuss	Traditional	knowledge	and	engagement	in	much	depth.	A	

few	participants	identified	this	as	an	emerging	area:	

The	engagement	of	new	players,	like	the	Indigenous	communities,	I	think,	is	
going	 to	 be	 interesting	 because	 they	might	 be	 able	 to	 add	 value	 in	 a	way	
that	we	haven’t	thought	of	yet.	[CG2]		

The	Water	Management	Act	2000	made	provisions	for	two	kinds	of	Indigenous	

specific-purpose	licenses:	cultural	access	licences	and	community	development	

licenses,	neither	of	which	have	been	implemented	in	the	Lachlan	River	(NWC,	2013c).	

Many	water	systems	in	NSW	are	fully	allocated,	which	often	precludes	Indigenous	

access.	As	a	result,	most	water	plans	have	no	allocations	for	Indigenous	people	or	

native	title,	apart	from	two	NSW	Water	Sharing	Plans	that	include	an	entitlement	for	

native	title	(Apsley	and	Kangaroo	River).	There	are	also	two	cultural	access	licences	in	

NSW,	one	for	the	Dorrigo	Plateau	and	one	for	the	Murrumbidgee	(NWC,	2013c;	Tan	&	

Jackson,	2013).	As	mentioned	in	Chapter	5,	there	are	five	Indigenous	groups	who	hold	

eleven	commercial	water	licenses	in	the	Lachlan	with	a	total	allocation	of	450	ML.	

7.4.4.1.	Difficulty	integrating	different	types	of	knowledge		

Although	almost	all	participants	recognised	the	vital	role	of	local	knowledge	in	water	

management,	they	noted	some	difficulties	when	attempting	to	integrate	landholder	

knowledge	with	scientific	knowledge.	This	is	partly	because	some	landholders	openly	

contest	scientific	knowledge	about	the	degree	of	over-allocation,	the	severity	of	

environmental	degradation	and	the	environmental	water	requirements	of	rivers:			

The	scientists	came	in	as	critical	scientists	and	people	have	rushed	out	and	
made	these	snap	decisions	because	they	take	a	snapshot	view.	So	scientists	
have	a	very	 in	depth	knowledge	of	a	narrow	subject	 range.	But	we	have	a	
very	 broad	 knowledge,	 but	 a	 very	 shallow	depth	 in	 the	 knowledge.	 So	we	
don’t	know	the	 life	cycle	of	every	duck	and	bird	and	that	sort	of	stuff,	but	
the	 thing	 is	 I	 think	we’ve	got	a	broader	vision	where	we	can	sort	of	 tie	all	
these	different	things	together.	[Ag2]	
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Knowledge,	when	combined	with	values,	forms	a	‘world-view’,	which	people	filter	

information	through,	and	update,	based	on	new	observations	and	experiences.	This	

explains	why	people	interpret	facts	differently	and	knowledge	is	contested.	In	a	

situation	where	local	knowledge	conflicts	with	expert	scientific	opinion,	landholders	

tend	to	question	the	credibility	of	science,	while	governments	dismiss	local	knowledge	

as	uninformed	(Clark	&	Murdoch,	1997).	Lukasiewicz	et	al.	(2012)	argue	that	conflict	of	

this	kind	can	only	be	addressed	by	integrating	local	knowledge	into	scientific	advice	

through	communication	between	scientists,	policy-makers	and	landholders.	Some	

participants	flagged	the	need	to	institutionalise	knowledge	and	experience.	

7.4.5.	Institutional	memory	and	experience		

Information	storage	and	sharing	was	seen	as	particularly	important	to	avoid	an	over-

reliance	on	information	held	in	individuals’	heads,	and	to	buffer	for	the	inevitable	

restructures	of	government	agencies	and	loss	of	staff.	The	LRWG’s	web-based	

Environmental	Water	Management	Plan	was	held	up	as	a	successful	way	of	storing	

information	and	remaining	transparent	in	the	eyes	of	the	public:		

In	 terms	 of	 the	 advisory	 group,	 the	 website,	 or	 the	 Environmental	Water	
Management	Plan	that	we’ve	developed	which	is	a	web-based	plan	and	the	
awards	 that	we’ve	won	 for	 that	 has	 been	 an	 innovative	way	 to	 show	 the	
planning,	the	assets	and	how	we	deliver	adaptive	management	from	year	to	
year.	So,	I	think	that’s	a	really	good	outcome	and	there’s	recognition	at	the	
state	and	national	level	for	that,	and	the	MDBA	is	holding	the	website	up	as	
a	 bit	 of	 a,	 not	 a	 champion,	 but	 a	 model	 for	 other	 catchments	 to	 utilize.	
[RNRM1]		

The	involvement	of	a	stable,	cohesive	group	of	individuals	over	a	long	period	in	the	

Lachlan	has	meant	there	is	a	wealth	of	collective	memory	to	draw	on	to	adapt	to	

changes	and	make	decisions.	Participants	felt	it	was	important	to	find	ways	to	

institutionalise	this	knowledge	and	memory	through	mechanisms	such	as	the	LRWG	

website.		

	

Overall,	this	section	has	illustrated	the	presence	of	many	routines	that	stimulate	

learning	in	the	Lachlan	case	study,	for	example,	consulting	with	stakeholders	and	the	

public,	and	efforts	to	improve	monitoring	and	evaluation.	These	activities	are	

described	as	routines,	because	they	now	occur	on	a	regular	basis,	and	are	considered	

mandatory	in	the	water	legislation.	The	evolution	of	new	routines	over	time	is	
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considered	evidence	of	learning.	Nevertheless,	this	section	has	also	identified	some	

significant	institutional	constraints,	particularly	the	issue	of	insecure	funding	and	

unstable	policy	that	can	lead	to	inconsistent	data	collection.	Table	13	provides	a	

summary	of	the	results	outlined	in	this	chapter.	The	next	section	evaluates	these	

findings	based	on	current	understanding	in	the	literature	of	factors	that	enable	

adaptive	governance.			
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Table	13:	Stakeholder	perceptions	of	catalysts	and	constraints	for	learning	and	adapting	in	the	Lachlan	case	study	

Social,	institutional	
and	governance	
processes		

Stakeholder	perceptions	of	catalysts	for	learning	and	adapting		 Stakeholder	perceptions	of	constraints	for	learning	and	adapting		

Regimes		 - Broad	stakeholder	involvement	in	water	management	
- Local	power	and	autonomy	(different	participants	supported	more	or	less	

local	autonomy	as	being	adaptive)		
- Support	for	adaptive	management	in	water	legislation	and	policy		
- Capacity	and	desire	for	learning	

- Stakeholder	fatigue	
- Travel	distances	deter	landholders	from	getting	involved	
- Decision-makers	are	not	obligated	to	follow	advice	
- Bureaucratic,	risk-averse	culture	in	government	agencies;	pre-occupation	with	

accountability	
- Restrictive	mandates;	compartmentalised	policy	
- Constant	restructures	in	the	machinery	of	government	
- Mismatch	between	hydrological	and	institutional	boundaries	
- Poor	integration	of	water	and	land	management	
- Political	shifts	undermine	institutional	structures	and	funding		

Rules		 - Diverse	types	of	rules:	tradeable	property	rights,	planning	and	regulation	
- Mix	of	rules-based	and	purchased	(held)	water	for	the	environment	
- Enforcing	the	rules	with	consistency,	predictability	and	accountability	
- Allowing	time	and	resources	to	help	water	users	adapt	to	changes	in	the	

rules		

- Top-down	push	for	uniformity	restricts	local	autonomy	and	innovation	
- Rigid	water	sharing	rules	ensure	security	for	water	users,	but	constrain	

adaptive	management	
- Water	sharing	rules	unable	to	function	during	drought	
- Low	level	of	climate	change	integration	in	water	policy	

Relationships		 - Coordination	and	cooperation	between	government	agencies	
- Formal	and	informal	social	networks	and	relationships	
- Long-term	involvement	of	experienced,	respected	individuals	
- Arenas	for	managing	conflict	
- Integration	across	geographical	areas,	sectors	and	governance	scales	
- 	Trust	

- Regional	and	State	tensions	with	Commonwealth	agencies	
- Over-reliance	on	individuals	and	their	personalities	
- Disconnects	between	science,	policy	and	practice	
- Community	anxiety,	mistrust	and	disappointment	in	government	
- Conflicting	values	among	stakeholders	

Routines		 - Adaptive	management	is	now	institutionalised		
- Information	feedbacks	in	legislation	and	policy;	nested	review	cycles	
- Including	scientific,	local	and	Indigenous	knowledge	
- Consulting	the	public	in	water	planning		
- Institutionalising	knoweldge	and	experience		

- Short	political	terms,	inadequate	and	short-term	budgets	
- Evaluation	cynicism:	little	capacity	to	change	practice	
- Efficacy:	difficulty	linking	management	action	to	ecosystem	changes		
- Limited	participation	of	Indigenous	Australians	in	water	planning		
- Difficulty	integrating	different	types	of	knowledge:	local	knowledge	may	be	in	

conflict	with	scientific	knoweldge		
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7.5.	Factors	enabling	adaptive	governance		

This	section	incorporates	literature	on	robust	and	adaptive	institutions	and	adaptive	

governance	to	evaluate	how	regimes,	rules,	relationships	and	routines	in	the	case	

study	are	enabling	adaptive	governance.	

7.5.1.	Regimes	that	enable	adaptive	governance			

The	most	enabling	regimes	for	adaptive	governance	are	polycentric	with	distributed	

power;	multiple	layers	of	nested	organization;	clearly	defined	property	rights;	and	

ecology-hydrology	based	units	of	decision-making	(Folke	et	al.,	2007;	Huitema	et	al.,	

2009;	Ostrom,	2005;	Pahl-Wostl	&	Knieper,	2014).	Water	governance	in	the	Basin	

includes	a	system	of	clearly	defined	property	rights	and	polycentric	governance	with	

overlapping	roles	and	responsibilities	for	Commonwealth,	State	and	Regional	agencies.		

	

While	the	Commonwealth	Government	has	significant	legal	powers,	the	national	

parliamentarians	are	bound	to	use	those	powers	in	a	way	that	will	not	cause	significant	

voter	backlash	within	the	States	(Marshall	et	al.,	2013).	As	a	result,	public	opinion,	or	

at	least	apparent	public	opinion,	actually	has	a	strong	influence	on	water	governance	

regimes	within	Australia’s	federal	political	system.	The	Basin’s	water	governance	

regime	can	be	conceptualised	as	including	numerous	public	and	private	actors	with	

varying	levels	of	influence	over	a	complex	decision-making	process:	

The	MDB’s	policy	environment	is	volatile.	At	any	given	time,	a	large	number	
of	 enterprises	 (individuals,	 businesses,	 associations,	 industry	 groups,	
governments	etc.)	are	interacting	and	influencing	its	policy	process	in	many	
different	ways.	 In	practice,	decisions	are	not	made	from	the	top	down	but	
emerge	 from	 cycles	 of	 interactions	 in	which	 the	 participants	 have	 varying	
degrees	of	 influence	but	no	single	voice	 is	dominant	(Marshall	et	al.,	2013,	
pg.	245).	

Interview	participants	had	varying	opinions	on	how	decision-making	power	is,	and	

should	be,	distributed	within	the	regime.	Not	surprisingly,	local,	Regional	and	some	

State	level	participants	felt	that	regional	level	water	and	catchment	managers	should	

have	more	power	and	autonomy.	Commonwealth	level	participants	felt	it	was	

important	to	centralise	power	so	that	decisions	could	be	made	in	the	‘national	

interest’.	These	findings	tie	into	a	broader	debate	about	subsidiarity,	discussed	in	the	

next	chapter.	
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Water	management	is	becoming	more	coordinated	at	the	Basin	scale,	but	some	

participants	felt	there	is	too	much	focus	on	water	and	not	enough	integration	of	land	

and	water	management.	The	heavy	focus	on	volumes	of	environmental	water	in	Basin	

water	reforms	has	been	critiqued	by	Crase,	O’Keefe	and	Dollery	(2012)	who	argue	

there	is	not	necessarily	a	linear	relationship	between	volumes	of	held	water	and	

environmental	benefit	in	complex	ecosystems.	This	water	focus	is	exacerbated	by	a	

mismatch	between	hydrological	and	institutional	boundaries	at	lower	levels.	In	

particular,	the	Regional	NRM	organisations	(LLSs)	are	no	longer	based	on	catchment	

boundaries	in	NSW.	This	has	increased	the	transaction	costs	associated	with	

coordinating	the	multiple	new	regional	organisations	within	the	boundary	of	the	

Lachlan	catchment.			

	

The	Lachlan	case	study	embodies	the	value	of	stakeholder	participation	in	water	

management	for	learning	and	adapting.	Stakeholders	provide	local	knoweldge	and	

advice,	and	their	involvment	makes	water	plans	more	legitimate.	There	has	been	a	

trend	in	NSW	to	include	a	narrower	range	of	experienced	stakeholders	in	water	

planning	compared	to	the	large	and	‘unruly’	committees	of	the	early	2000s.	The	more	

targeted	appraoch	to	stakeholder	involvement	was	seen	as	more	efficient	and	

effective,	but	this	process	is	less	inclusive	and	representative	of	the	catchment.	Engle	

et	al.	(2011)	described	how	regimes	striving	to	be	both	integrated	and	adaptive	may	

encounter	the	following	tensions:	

- techocratic	flexibility	vs.	pluralistic	accountability		
- social	learning	vs.	concessionary	negotiation	tactics	
- efficiency	vs.	deliberation		
- self-organisation	at	various	scales	vs.	formalised	institutions	at	the	Basin	level.		

There	is	evidence	of	all	these	tensions	in	the	Lachlan	case	study.	The	previous	example	

of	the	RMCs	highlighted	the	efficiency	versus	deliberation	tension,	and	social	learning	

versus	concessionary	negiotiation	tactics.	Participants	involved	in	water	management	

during	the	drought,	reported	that	their	ability	to	made	quick,	flexible	decisions	was	

less	accountable.	Finally,	the	formalisation	of	institutions	at	the	Basin	scale	through	
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the	Basin	Plan	and	other	reforms	appears	to	have	eroded	self-organisation	and	

autonomy	at	lower	levels.		

	

Interview	participants	identified	some	major	constraints	around	stakeholder	

involvement	in	the	Lachlan,	discussed	earlier	in	the	Chapter.	Ostrom	(2005)	argued	

that	resource	users	should	have	the	right	to	self-organise,	and	stakeholders	affected	

by	harvesting	and	protection	rules	should	be	involved	in	modifying	the	rules.	This	was	

true	to	a	degree	in	the	case	study,	as	a	broad	range	of	stakeholders	had	a	significant	

role	in	developing	water-sharing	rules	for	the	Lachlan.	Nevertheless,	many	government	

participants	viewed	the	broad	representation	within	the	RMCs	as	inefficient	and	

unwieldy.		

	

Participants	viewed	capacity	and	desire	for	learning	as	an	important	adaptive	feature	

of	regimes.	Environmental	water	managers	described	a	culture	of	learning	within	their	

small	teams	and	the	LRWG,	but	they	felt	this	culture	was	not	the	norm	in	government	

agencies.	Rather,	participants	described	the	general	culture	as	bureaucratic,	risk-

averse	and	pre-occupied	with	accountability.	Constant	restructures	in	the	institutions	

of	government	were	seen	to	constrain	learning,	as	projects	and/or	staff	are	lost	or	

moved	around.	In	addition,	compartmentalisation	of	environmental	and	social	policy	

and	restrictive	institutional	responsibilities	make	many	government	staff	unwilling	or	

unable	to	act	outside	of	their	organisational	mandates.	The	development	of	a	learning	

culture	in	government	agencies	more	broadly	is	perhaps	the	biggest	challenge	for	

enabling	adaptive	water	governance.		

7.5.2.	Rules	that	enable	adaptive	governance		

Rules	provide	a	way	to	structure	social	realities	and	coordinate	behaviour,	particularly	

important	when	sharing	access	to	water.	A	strong	theme	from	the	interviews	was	that	

having	a	range	of	mechanisms	to	control	water	use,	including	tradeable	property	rights,	

planning	and	regulation,	made	the	governance	system	more	flexible.	Environmental	

water	managers	felt	the	combination	of	rules-based	and	purchased	environmental	

water	improved	their	ability	to	address	different	environmental	objectives.		
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Flexibility	is	identified	as	an	important	determinant	of	adaptive	governance	in	a	

number	of	studies,	but	needs	to	be	balanced	with	stability	and	predictability	in	legal	

structures	(Clarvis	et	al.,	2014;	Hill,	2013).	Highly	flexible	water	sharing	rules	would	be	

better	suited	to	the	extremely	variable	river	systems	in	the	Basin;	however,	this	is	not	

possible	within	an	economic	system	where	water	users	need	certainty	and	stability	to	

invest	in	activities	such	as	farming.		

	

The	following	mechanisms	are	thought	to	improve	flexibility	in	water	governance:	time	

limited	water	licensing,	so	regulators	can	vary	use	rights	in	advance	of	change;	

entitlements	based	on	a	share	of	the	available	resource,	emergency	provision	of	

powers	during	extreme	weather	events;	and	sharing	risk	between	a	variety	of	actors	

(Clarvis	et	al.,	2014).	These	mechanisms	are	largely	present	in	the	Basin’s	water	

governance	arrangements.	For	example,	water	entitlements	are	tiered	for	low	and	

high	security	uses	and	also	represent	a	right	to	a	share	in	the	available	consumptive	

pool.	The	NWI	outlines	how	future	risk	of	reduced	water	availability	should	be	shared	

across	a	range	of	actors	including	Commonwealth	and	State	governments	and	water	

users	(NWI,	paras	48–51).		

	

Cosens	(2013)	refers	to	the	concept	of	‘measured	stability’,	where	rules	are	made	

adaptive	by	including	measured	timeframes	for	review	based	on	both	economic	and	

ecological	criteria.	Measured	stability	aims	to	address	the	complex	interrelationship	

between	the	legal	framework,	including	predictable	rules,	and	dynamic	ecosystem	

processes.	Time-bound	review	periods	in	legislation	provide	a	mechanism	for	the	law	

to	adjust	to	continual	ecosystem	change	and	evolving	scientific	understanding,	while	

ensuring	a	period	of	stability	for	water	users	to	invest	economically.	An	example	of	this	

from	the	Lachlan	case	study	is	the	10-year	timeframe	attached	to	WSPs,	and	the	

similarly	long	lead-time	for	implementation	of	the	Basin	Plan.	The	concept	of	

‘measured	stability’	is	present	in	water	policy,	but	there	is	a	risk	in	relying	on	review	

cycles	to	adapt	policy	to	ecosystem	changes.	Interview	participants	described	how	the	

recent	review	of	the	WSPs	in	NSW	became	an	opportunity	for	powerful	irrigation	

lobby	groups	to	try	and	negotiate	changes	in	the	rules	to	their	advantage,	against	the	

backdrop	of	wetter	conditions	in	the	Basin’s	rivers.	
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The	need	to	enforce	water	governance	rules	with	consistency	and	predictability	was	a	

strong	theme	in	the	interviews.	For	example,	applying	the	same	set	of	rules	to	all	

holders	of	water	licenses,	whether	they	are	being	used	for	irrigation	or	environmental	

flows.	This	finding	has	support	in	the	literature,	where	consistency	in	the	rule	of	law	is	

identified	as	an	important	component	of	adaptive	capacity	in	water	governance	(Hill,	

2013).	In	situations	where	the	rules	need	to	be	changed,	water	planners	emphasised	

the	need	to	allow	long	lead	times	for	implementation	and	dedicate	resources	to	help	

water	users	adapt	to	policy	changes.	The	need	for	long-term	funds	for	adjusting	to	

change	was	also	emphasised	in	the	literature	(Hill,	2013;	Smit	&	Wandel,	2006).				

	

Gupta	et	al.	(2010)	identify	legitimacy,	equity,	responsiveness	and	accountability	as	

dimensions	of	governance	that	promote	adaptive	water	institutions.	As	water	is	a	

shared	resource,	democratically	elected	politicians	have	an	important	role	in	making	

legitimate	decisions	about	water	for	the	‘common	good’.	This	legitimacy	is	diluted	

when	implementation	of	the	law	is	delegated	to	agencies	or	appointed	governing	

bodies	(Cosens,	2013).	The	legitimacy	of	water	governance	rules	can	be	enhanced	by	

encouraging	public	dialog	in	the	process	of	decision-making;	basing	decisions	on	

objective	‘expertise’;	developing	rules	that	are	clear,	stable	and	publicly	available;	

including	checks	and	balances	among	institutions;	and	a	transparent	and	open	

decision-making	process	(Cosens,	2013).	Lynch,	Adler	and	Howard	(2014)	found	that	

people	living	in	and	around	the	Barmah-Millewa	wetland	region	in	the	Basin	strongly	

identified	the	‘government’	as	being	responsible	for	regulating,	managing	and	

protecting	rivers.	Findings	in	this	research,	and	wider	literature,	suggest	the	

‘government’	has	a	high	level	of	legitimacy	to	manage	rivers	in	the	Basin,	but	public	

dialogue	and	stakeholder	involvement	are	important	aspects	of	maintaining	this	

legitimacy.		

	

The	analysis	of	rules	in	the	Lachlan	case	study	suggests	a	tension	between	developing	

rules	that	are	fair,	secure	and	predictable	for	water	users,	while	allowing	enough	

flexibility	to	respond	to	emerging	circumstances	in	the	river	system.	Overall,	many	

interview	participants	found	the	highly	restrictive	water	sharing	rules	in	the	Lachlan	
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were	acting	as	a	major	constraint	for	adaptive	water	management	at	the	catchment	

level,	particularly	for	environmental	water	managers.	In	addition,	the	water	sharing	

rules	were	unable	to	function	during	drought.	This	is	important	because	the	Basin	Plan	

needs	to	consider	the	risk	of	climate	change	impacts.		

7.5.3.	Relationships	that	enable	adaptive	governance		

Foucault	saw	power	as	embedded	in	social	relationships,	dismissing	the	dominant	

understanding	of	power	as	residing	permanently	in	institutions	such	as	the	State	

(Foucault,	1980).	Understanding	relationships	is	therefore	key	for	understanding	

institutional	dynamics.	This	is	true	in	the	Lachlan	case	study,	where	individuals	who	do	

not	necessarily	have	decision-making	power	in	the	formal	system	of	rules,	have	the	

ability	to	influence	through	their	knowledge	and	relationships.	This	is	a	positive	state	

of	affairs	for	people	who	can	exercise	power	in	this	way,	but	other	participants	saw	

this	as	unfair.	They	felt	uncomfortable	that	strong	personalities	seem	to	dominate	

decision-making	processes	and	felt	that	an	over-reliance	on	individuals	made	the	

catchment	vulnerable	to	losing	these	people.		

	

Trust	emerged	as	the	most	important	factor	underpinning	relationships	in	the	Lachlan.	

In	the	context	of	managing	the	Lachlan	River,	local	landholders	involved	in	the	

agricultural	industry	expressed	a	level	of	trust	in	their	working	relationships	with	

government	agency	staff,	and	vice	versa.	These	relationships	have	enabled	successful	

management	interventions,	such	as	the	overbank	environmental	flow	in	2013,	which	

mimicked	a	natural	flood.	The	presence	of	trust	was	connected	to	the	long-term	

involvement	of	respected	individuals	who	had	invested	time	and	energy	to	build	good	

relationships.		

	

Many	authors	have	highlighted	the	significant	role	of	trust	and	relationships	in	

fostering	learning	and	adapting.	Folke	et	al.	(2005,	pg.	451)	describe	how	trust	creates	

a	sense	of	community,	makes	it	easier	for	people	to	work	together	and	“makes	social	

life	predictable…	Trust	can	be	said	to	be	the	basis	of	all	social	institutions	and	is	also	

integral	to	the	idea	of	social	influence,	as	it	is	easier	to	influence	or	persuade	someone	

who	is	trusting”.	Trust	has	been	described	as	a	form	of	social	capital	that	enhances	
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resilience	and	helps	people	collaborate	and	adapt	to	change	(Adger,	2010).	The	

presence	of	trust	is	fostered	by	key	people	who	provide	leadership,	vision,	meaning	

and	help	transform	organisations	into	learning	environments	(Folke	et	al.,	2005).		

	

Trust	in	the	Lachlan	was	described	as	being	hard-won	through	the	bitter	process	of	

negotiating	water	reforms	including	the	regulated	WSP	in	the	early	2000s,	and	coping	

with	the	Millennium	Drought.	Negative	feelings	emerged	when	difficult	decisions	were	

made	by	the	CWP	about	how	to	operate	the	river	during	the	Millennium	Drought,	and	

when	water	users	faced	further	threats	to	their	water	access	under	water	reforms.	

Community	anxiety	around	water	reforms	was	worsened	by	the	lack	of	meaningful	

community	engagement	in	the	lead	up	the	2010	Guide	to	the	Basin	Plan.		

	

Local	participants	expressed	frustration	that	decision-makers	sitting	in	the	big	cities	

have	so	much	power	to	dictate	how	water	is	managed,	but	do	not	understand	rural	life.	

This	problem	has	been	referred	to	as	the	‘sandstone	curtain’,	in	reference	to	the	

physical	and	social	barrier	that	exists	between	urban	centres	such	as	Sydney,	and	

remote	rural	areas	west	of	the	Great	Dividing	Range	(McManus	&	Pritchard,	2001).	The	

problem	of	some	non-metropolitan	people	feeling	poorly	represented	by	urban	

decision-makers,	and	misunderstood	by	urban	dwellers,	was	reflected	in	the	interview	

data.	People	working	locally	or	regionally	felt	that	people	at	the	Commonwealth	level	

did	not	understand	their	needs	or	perspectives,	and	did	not	invest	adequately	in	

relationship	building.	In	contrast,	the	State	level	water	managers	were	viewed	as	being	

relatively	well	connected	with	catchment	community	representatives.		

	

Research	by	Witt	et	al.	(2009)	found	little	empirical	evidence	of	a	‘rural-urban	divide’	in	

their	survey	of	urban	and	rural	views	of	farmers	and	land	management.	Australian	

farmers	were	concerned	that	urban	people	are	unsympathetic	and	see	them	as	

‘environmental	vandals’.	In	reality,	most	urban	people	were	found	to	have	a	

reasonable	level	of	empathy	and	trust	for	farmers.	This	suggests	that	the	rural-urban	

divide	is	most	strongly	felt	from	the	rural	side,	but	there	is	little	empirical	evidence	

that	it	exists.	Witt	et	al.	conclude,	“the	city	-	bush	divide,	in	terms	of	conflict	of	

attitudes,	appears	only	to	be	a	myth	perpetuated	in	rural	people’s	minds	(or	the	rural	
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press)”	(pg.	179).	Overcoming	these	types	of	misconceptions	could	be	a	pathway	to	

building	more	trust	and	developing	a	shared	vision	for	water	and	land	management	

between	rural	and	urban	dwellers.			

	

Formal	and	informal	social	networks	and	bridging	groups	are	commonly	identified	in	

the	literature	as	enabling	adaptive	governance	(Engle	&	Lemos,	2010;	Hill,	2013).	

Olsson	et	al.	(2006,	pg.	12)	observe	that	“successful	transformations	toward	adaptive	

governance	seem	to	be	preceded	by	the	emergence	of	informal	networks	that	help	to	

facilitate	information	flows,	identify	knowledge	gaps,	and	create	nodes	of	expertise	of	

significance	for	ecosystem	management”.	Stakeholder	groups,	such	as	the	CSC	and	

LRWG,	provide	arenas	for	managing	conflict	and	fostering	coordination	and	

cooperation.		

	

The	LRWG	acts	as	a	‘bridging’	organisation,	which	facilitates	communication	and	

cooperation	between	different	levels	of	governance	(Regional,	State	and	

Commonwealth),	different	agencies,	landholders,	agricultural	representatives	and	

researchers	who	all	bring	different	knowledge	and	resources	to	the	table.	Bridging	

groups	encourage	trust-building,	sense-making,	social	learning,	collaboration	and	

conflict	resolution,	all	of	which	are	key	conditions	for	enabling	adaptive	governance	

(Folke	et	al.,	2005).	In	addition,	the	LRWG	has	a	role	in	translating	and	communicating	

scientific	knowledge	to	make	it	relevant	for	policy	and	practice.	Networks	of	

stakeholders,	such	as	the	LRWG	and	CSC,	are	critical	for	mobilising	knowledge	in	

turbulent	times,	which	helps	managers	deal	with	uncertainty	and	influence	change	

(Olsson,	Carpenter,	et	al.,	2006).	

 
Participants	also	highlighted	the	importance	of	relationships	for	enacting	integration.	

The	literature	highlights	a	need	to	integrate	sectors,	levels	of	government	and	

geographical	scales	(Engle	et	al.,	2011;	Pahl-Wostl,	Kabat,	et	al.,	2008).	Australian	

water	governance	is	becoming	vertically	integrated	at	the	Basin	scale;	however,	

participants	observed	there	are	still	disconnects	between	science,	policy	and	practice.	

They	attributed	this	to	a	lack	of	communication	between	policy-makers,	researchers	
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and	practitioners,	which	could	be	overcome	if	there	were	more	opportunities	for	

communication	and	relationship	building	between	these	sectors.			

	

Ostrom	(2005)	emphasises	the	need	for	local	arenas	for	conflict	resolution	and	

graduated	sanctions	for	users	who	violate	the	rules.	These	considerations	were	

present	in	the	interview	data.	For	example,	participants	noted	conflicts	being	aired	and	

resolved	between	stakeholders	in	the	LRWG.	Apart	from	official	government	

regulation	of	water	licenses,	by	NSW	Water	at	the	State	level,	participants	provided	

other	examples	of	water	users	being	sanctioned	for	breaking	the	rules.	For	example,	

Commonwealth	environmental	water	managers	will	not	deliver	water	in	rivers	where	

water	users	are	suspected	to	be	illegally	extracting	that	water	for	their	own	use.	This	

section	has	emphasized	the	importance	of	trust,	which	has	enabled	healthy	

relationships	and	ultimately	management	interventions	that	have	improved	

environmental	outcomes	in	the	Lachlan.		

7.5.4.	Routines	that	enable	adaptive	governance			

Routines	can	be	linked	to	organisational	stability	or	rigidity,	but	can	also	facilitate	

learning	and	change	(Becker,	2008).	Interview	participants	described	learning	routines	

in	the	Lachlan	case	study	that	were	remarkably	similar	to	the	requirements	for	robust	

and	adaptive	institutions	in	the	literature.	The	emergence	of	learning	routines	has	

been	supported	by	the	institutionalisation	of	adaptive	management,	with	associated	

requirements	for	planning,	monitoring,	evaluation,	reporting,	stakeholder	participation	

and	public	consultation.	Including	a	broad	range	of	stakeholders	in	adaptive	

management	provides	a	means	to	cope	with	complexity	and	promote	social	learning	

(Hill,	2013;	Pahl-Wostl,	Craps,	et	al.,	2007).	This	ideal	is	reflected	in	the	interview	data,	

where	participants	provided	evidence	of	stakeholder	involvement	in	adaptive	

management	processes.	

	

Ostrom	(2005)	highlights	the	importance	of	monitoring	biophysical	conditions	and	user	

behaviour	to	manage	natural	resources	effectively.	In	the	case	study,	Australia-wide	

accounting	of	water	use	occurs	through	the	Bureau	of	Meteorology’s	General	Purpose	

Water	Accounting	under	the	NWI.	NSW	Water	reports	annually	on	water	use	in	each	
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catchment	and	collects	data	daily	on	water	quality	and	quantity,	which	is	available	to	

the	public	online	in	real	time	(NSW,	2016).	

	

Adaptive	governance	scholars	have	long	recognised	the	value	of	scientific,	local	and	

indigenous	knowledge	for	improving	natural	resource	management	(Berkes	et	al.,	

2000;	Folke	et	al.,	2005;	Ostrom,	2007).	Scientific	and	local	knowledge	are	highly	

valued	in	the	Lachlan	case	study,	based	on	data	from	the	interviews	and	policy	analysis,	

while	stakeholders	view	indigenous	knowledge	as	an	emerging	or	underdeveloped	

area	of	water	planning.	The	emphasis	participants	placed	on	scientific	information,	

reflects	the	findings	of	other	studies.	Water	management	institutions	in	the	Basin	have	

been	described	as	largely	technocratic,	with	a	strong	emphasis	on	expert	management	

in	support	of	irrigated	agriculture	(Bischoff-Mattson	&	Lynch,	2016;	Connell,	2011).		

	

Participants	provided	evidence	of	different	forms	of	knowledge	informing	legislation	

and	policy;	however,	this	seemed	to	occur	in	an	ad	hoc	manner,	often	due	to	the	

advocacy	work	of	individuals	during	review	cycles.	Herrfahrdt-Pähle	and	Pahl-Wostl	

(2012)	describe	the	importance	of	shared	knowledge	in	the	form	of	social	memory	and	

experience	for	maintaining	continuity	in	water	institutions,	particularly	during	times	of	

significant	change.	Participants	mirrored	this	by	highlighting	the	need	to	

institutionalise	memory	and	experience	in	the	Lachlan.	

	

Overall,	there	is	strong	evidence	that	shifting	routines	in	the	Lachlan	over	time	are	

encouraging	learning	and	adapting.	While	participants	provided	evidence	of	learning	

through	routines,	they	also	identified	significant	institutional	constraints	including	

short	political	terms	and	inadequate	budgets;	evaluation	cynicism;	efficacy;	

underrepresentation	of	indigenous	Australians	in	water	planning;	and	difficulty	

integrating	different	types	of	knowledge.		

7.5.	Summary		

Institutional	processes	that	enable	learning	and	adaptive	management,	described	by	

participants	in	this	study,	are	strongly	aligned	with	determinants	of	robust	and	

adaptive	institutions	identified	in	the	literature.	There	is	evidence	that	regimes,	rules,	
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relationships	and	routines	in	the	Lachlan	implicitly	include	principles	of	adaptive	

governance,	but	there	are	also	persistent	constraints.		

	

One	area	that	shows	a	divergence	from	some	literature	on	adaptive	governance	is	the	

increasing	centralisation	of	decision-making	powers	to	higher	levels	of	governance	in	

the	Basin.	Interview	data	suggests	that	subsidiarity	is	contested,	particularly	regarding	

the	management	of	environmental	water.	The	centralisation	of	water	management	

has	emerged	from	the	failure	of	more	decentralised	governance	to	address	over-

allocation	and	environmental	degradation.	However,	some	participants	felt	that	local	

and	Regional	levels	of	governance	could	have	more	of	a	role	in	water	management,	if	

they	were	adequately	resourced	and	given	more	autonomy.		

	

Overall,	this	research	adds	empirical	support	for	the	value	of	adaptive	governance	

principles,	which	have	enabled	learning	and	interventions	to	improve	river	condition,	

such	as	environmental	flows,	in	this	case	study.	The	next	chapter	will	discuss	in	greater	

depth	the	implications	of	these	findings	for	managing	water	in	the	Anthropocene.		
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Chapter	8:	Final	discussion	and	conclusion	

This	chapter	builds	on	the	responses	to	the	research	questions	presented	in	Chapters	4,	

6	and	7.	As	questions	1,	2	and	3	have	been	responded	to	in	the	results	chapters,	the	

discussion	will	provide	a	brief	summarised	response	to	these	questions,	and	a	more	

comprehensive	discussion	of	question	4.	The	conclusion	situates	the	case	study	

contributions	in	the	context	of	governing	water	in	the	Anthropocene.		

	

8.1.	Question	one:	How	have	socio-political	and	institutional	contexts	

influenced	water	management	in	Australia	since	European	colonization?	

Attention	to	political	discourses	and	historical	analysis	is	often	lacking	in	research	into	

collective	action	problems	(Clement,	2010).	An	important	contribution	of	this	study	is	

the	analysis	of	institutional	path	dependency	resulting	from	historical	political	events,	

which	have	deeply	influenced	current	institutional	arrangements	and	stakeholder	

attitudes	in	the	Basin	(Chapter	4).	The	implementation	of	water	reforms	in	the	Basin	

has	been	a	highly	politicised	process,	revealing	fundamental	tensions	over	the	role	of	

science	in	policymaking,	divergent	legal	interpretations,	conflicting	knowledge,	

competing	values	and	upstream-downstream	tensions.	These	tensions	will	be	further	

discussed	throughout	this	chapter.		

	

Severe	and	prolonged	drought	has	also	been	an	important	biophysical	driver	

encouraging	states	to	cooperate	towards	reforming	water	management.	In	recent,	

wetter	times,	water	reforms	have	had	less	political	urgency,	as	evidenced	in	Section	

4.2.4.7.	Water	buy-backs	have	been	de-prioritized	in	favour	of	water	efficiency	

measures	to	meet	the	objectives	of	the	Basin	Plan.	Chapter	4	outlined	the	profound	

influence	of	history	and	institutional	path-dependency	on	how	water	is	currently	

managed	and	governed.	In	the	Basin,	conflicting	worldviews	and	political	manoeuvring	

of	stakeholders	based	on	different	knowledge,	values	and	interpretations	of	the	law	

has	particularly	influenced	institutional	arrangements.		
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Key	insight	

- Current	water	governance	arrangements	need	to	be	understood	in	the	context	of	

history	including	socio-political	and	biophysical	change		

8.2.	Question	two:	How	are	water	stakeholders	in	the	case	study	learning	

through	adaptive	management?		

Chapter	6	presents	evidence	that	adaptive	management	has	become	routine	in	water	

and	catchment	management;	however,	water	stakeholders	expressed	divergent	

understandings	of	what	adaptive	management	is,	with	more	passive	approaches	often	

prevailing.	The	water	policy	content	analysis	showed	high-level	statutory	support	for	

adaptive	management	in	key	water	legislation	and	policy,	but	most	documents	did	not	

include	a	clear	definition	of	adaptive	management,	or	an	explicit	goal	of	learning	

(Section	6.1).	In	addition,	the	documents	revealed	stronger	intentions	for	‘front	end’	

planning	and	doing,	rather	than	‘back	end’	evaluation.	Stakeholders	described	

different	‘flavours’	of	adaptive	management,	resulting	in	different	levels	of	learning	

(Section	6.2).		

	

These	different	‘flavours’	of	adaptive	management	included	streamlining;	questioning	

assumptions;	reacting	and	experimenting;	transforming;	and	no	rules,	which	were	

linked	to	single,	double	and	triple-loop	learning	(Section	6.2.1.).	It	is	apparent,	then,	

that	while	case	study	participants	considered	that	they	were	learning	through	adaptive	

management,	they	were	at	times	describing	situations	where	learning	was	ad	hoc	

rather	than	systematic.	The	range	of	practices	described	by	water	stakeholders	as	

‘adaptive	management’	commonly	included	passive	adaptive	management,	or	trial-

and-error	management.	Learning	was	not	generally	being	maximised,	and	was	not	

always	feeding	back	into	rules	and	policy.	Nevertheless,	there	were	some	promising	

examples	of	more	active	adaptive	management	being	applied	in	the	delivery	of	

environmental	water,	which	was	resulting	in	higher	levels	of	learning.	In	addition,	

there	is	evidence	that	irrigation	and	agricultural	industries	applied	‘transforming’	

adaptive	management	to	learn	and	restructure	following	extreme	drought.	
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These	findings	are	not	surprising,	and	reinforce	the	current	understanding	of	adaptive	

management	as	an	ambiguous,	poorly	understood	and	underutilised	management	

approach	(Garmestani	&	Allen,	2015;	Rist,	Campbell,	&	Frost,	2013;	Westgate	et	al.,	

2013).	This	research	contributes	to	current	understanding	by	identifying	and	

describing	different	‘flavours’	of	adaptive	management	being	applied	in	water	

management,	and	linking	those	flavours	to	different	levels	of	learning.	Garmestani	and	

Allen	(2015)	argue	the	ambiguity	of	adaptive	management	can	be	traced	back	to	its	

top-down	implementation	through	authorities	that	do	not	provide	adequate	guidance	

for	application	in	the	field.	This	study	supports	their	argument,	as	adaptive	

management	was	found	to	have	high-level	statutory	support,	but	policy	documents	

often	lacked	clarity	and	guidance.	The	Basin	Plan	has	partially	addressed	this	issue	by	

providing	a	clear	definition	of	adaptive	management	that	more	closely	resembles	

active	adaptive	management.	

	

Based	on	the	findings	presented	in	Chapter	6,	there	is	a	need	for	stakeholders	involved	

in	implementing	adaptive	management	in	this	and	similar	situations	to	develop	shared	

understandings	of	what	their	learning	and	management	intentions	are,	and	what	

‘flavour’	of	adaptive	management	would	be	most	appropriate	for	their	situation.	

Difficulties	emerge,	however,	when	trying	to	develop	shared	understandings,	because	

“management	and	governance	invariably	involve	trade-offs,	those	between	different	

stakeholder	objectives,	between	risk	and	productivity,	or	between	short-term	and	

long-term	goals”	(Rist,	Felton,	Samuelsson,	Sandström,	&	Rosvall,	2013).	In	this	study,	

stakeholders	were	found	to	have	conflicting	understandings	of	the	river	system	and	

how	it	should	be	managed,	which	were	linked	to	their	worldviews	(Section	6.3.).	

	

As	described	in	Section	6.3.,,	the	different	worldviews	among	stakeholders	involved	in	

the	adaptive	management	process	appeared	to	be	associated	with	a	preference	for	

ways	of	knowing	based	on	experiential	knowledge	of	the	local	area	or	scientific	

knowledge;	aspects	of	their	identity,	such	as	being	an	irrigator,	or	an	environmentalist,	

or	both;	how	much	they	valued	the	continuation	of	the	irrigation	industry;	and	how	

much	they	were	willing	to	discount	the	future	in	the	context	of	drought	management.	

Conflicting	ways	of	knowing	and	perceptions	of	knowledge	between	stakeholders	are	
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not	unique	to	the	Lachlan	and	have	been	reported	in	other	parts	of	the	Basin	(Bischoff-

Mattson	&	Lynch,	2016;	Lukasiewicz,	Davidson,	Syme,	&	Bowmer,	2013;	Wallis,	Ison,	&	

Samson,	2013)	and	more	broadly	in	environmental	management	(Clark	&	Murdoch,	

1997).	As	explained	by	Ison,	Röling	and	Watson	(2007,	pg.	20)	“differences	in	

worldviews	extend	into	‘models	of	the	systems’	being	managed,	and	more	

fundamentally,	into	philosophies	of	relationship	with	the	natural	world”.	In	this	study,	

participants	constructed	knowledge	in	ways	that	reinforced	and	justified	their	

interactions	in,	and	with,	the	natural	world,	as	evidenced	in	Chapter	6.		

	

Construction	of	contested	facts	by	scientists,	landholders	and	rural	media	was	linked	

to	persistent	conflicting	views	in	the	catchment	around	whether	the	Lachlan	River	is	

over-used;	the	severity	of	environmental	degradation;	the	amount	of	water	that	

should	be	set	aside	for	the	environment;	access	to	the	Environmental	Contingency	

Allowance	(ECA);	third-party	impacts	of	water	reforms;	and	how	to	plan	for	drought	

(Section	6.3.).	Nevertheless,	stakeholders	were	able	to	work	together	to	advise	on	

water	management	through	stakeholder	groups,	such	as	the	LRWG	and	CSC,	which	

function	as	‘bridging	groups’,	providing	opportunities	for	deliberation,	social	learning	

and	trust-building	between	different	stakeholders	and	different	levels	of	government	

(Section	7.3.2.).	It	should	be	remembered,	however,	these	groups	can	also	be	

platforms	for	powerful	lobby	groups	to	negotiate	outcomes	that	benefit	their	

narrower	set	of	interests.	

	

Key	Insights:		

- Water	stakeholders	need	to	develop	shared	understandings	of	what	their	learning	

and	management	intentions	are,	and	what	type	of	adaptive	management	would	be	

most	appropriate	

- Conflicting	views	between	stakeholders,	linked	to	different	worldviews	and	
knowledge,	can	be	managed	through	sustained	social	interaction,	trust	building	and	

development	of	shared	goals	within	bridging	groups.	Continuity	of	Government	

staff	and	stakeholders	was	found	to	be	important	for	preserving	institutional	

memory	and	experience		
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- Irrigation	and	agricultural	businesses	that	managed	to	persist	following	extreme	

drought	used	‘transforming’	adaptive	management	to	learn	and	restructure		

8.3.	Question	three:	Which	social,	institutional	and	governance	processes	are	

enabling	or	restricting	adaptive	water	governance?		

In	a	recent	review	of	the	literature,	Chaffin	and	Gunderson	(2016)	argue	the	

conceptual	basis	of	adaptive	governance	remains	under-developed.	This	part	of	the	

research	sought	to	contribute	to	the	theory	of	adaptive	governance	by	identifying	

social,	institutional	and	governance	process	that	were	linked	to	the	emergence	of	

adaptive	governance	principles	in	the	case	study.	Chapter	7	identifies	regimes,	rules,	

relationships,	routines	and	rhetoric	as	the	key	factors	influencing	learning	and	

adapting,	based	on	theory-informed	analysis	of	interview	data.	

	

The	evidence	provided	in	Chapter	7	shows	that	principles	of	adaptive	governance	are	

implicit	in	water	institutions	in	the	Basin,	to	a	degree;	however,	aspects	of	the	

institutional	arrangements	are	also	constraining	adaptive	water	management.	The	

response	to	the	above	research	question	begins	by	describing	how	the	‘crisis’	of	the	

Millennium	Drought	created	the	political	impetus	to	transition	to	more	adaptive	

governance	in	the	Basin.	The	section	goes	on	to	describe	the	major	constraints	that	

need	to	be	overcome	for	adaptive	governance	to	be	fully	realised	in	the	Basin,	and	the	

evidence	for	these	claims	in	the	research	findings.		

	

Transformative	learning,	adaptation	of	the	agricultural	industry	and	changes	to	the	

institutional	arrangements	around	water	occurred	in	the	Lachlan,	following	the	

Millennium	Drought	(Section	5.1.2.;	Section	5.3.4.).	This	reflects	the	observations	of	

many	scholars	that	transformative	change	is	often	driven	by	crisis	(Abel	et	al.,	2016;	

Chaffin	&	Gunderson,	2016;	Olsson,	Carpenter,	et	al.,	2006;	Pahl-Wostl,	Craps,	et	al.,	

2007).	Social	and	ecological	crises	provide	‘windows	of	opportunity’	to	implement	

institutional	change	and	encourage	adaptation	(Olsson,	Carpenter,	et	al.,	2006).	In	

terms	of	panarchy	theory	and	the	adaptive	cycle	(Gunderson	&	Holling,	2002;	Section	

2.2.4.)	the	Millennium	Drought	can	be	understood	as	a	destructive	phase,	albeit	a	

slowly	occurring	one,	which	created	space	for	a	reorganisation	phase,	where	there	was	
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political	support	to	address	over-allocation	and	environmental	degradation.	

Reorganisation	phases	allow	for	the	establishment	of	new	system	configurations	and	

opportunities	for	novel	changes	in	governance	to	be	institutionalised	(Chaffin	&	

Gunderson,	2016).	In	the	Basin,	one	outcome	of	water	reforms	has	been	the	

rebalancing	of	water	use,	creating	a	significant	volume	of	environmental	water,	which	

is	being	actively	delivered	to	rehabilitate	river	systems.		

	

Chapters	6	and	7	provide	some	promising	evidence	of	environmental	water	managers	

implementing	more	active	adaptive	management	and	fostering	cultures	of	learning	

(Section	7.1.4.1.).	This	more	active	approach	has	emerged	from	(a)	limited	previous	

experience	in	managing	large	volumes	of	environmental	water;		(b)	the	opportunity	to	

design	releases	of	environmental	water	from	dams	as	large-scale	experiments,	with	

longer	term	funding	for	monitoring	and	evaluation;	(c)	recognition	of	uncertainty	

around	how	complex	ecosystems	will	respond	to	changes	in	hydrology;	and	(d)	

political	pressure	to	justify	the	significant	public	investment	in	environmental	water.		

	

Environmental	water	managers	in	the	Lachlan	observed	many	positive	ecological	and	

social	outcomes	from	environmental	watering,	such	as	large	bird	and	frog	breeding	

events,	recovery	of	vegetation	such	as	river	red	gums,	and	improved	grazing	

opportunities	for	farmers	on	the	floodplain.	These	observations	need	to	be	validated	

by	more	rigorous,	independent	scientific	inquiry	over	the	longer	term.	The	perceived	

success	of	environmental	water	delivery	in	the	Lachlan	was	enabled	by	the	regimes,	

rules,	relationships	and	routines	evident	in	the	case	study	(Section	7.5.).	Despite	these	

successes,	stakeholders	identified	a	number	of	significant	institutional	constraints	

preventing	the	full	benefits	of	adaptive	water	management	from	being	realised.	The	

following	paragraphs	will	discuss	the	institutional	constraints	identified	through	the	

interviews	and	document	analysis.		

	

The	policy	setting	and	system	of	rules	were	identified	as	a	key	constraint	for	

stakeholders	implementing	adaptive	management.	The	analysis	presented	in	Chapter	

7	suggests	that	sustainability,	efficiency,	accountability	and	risk	management	are	

stronger	intentions	than	‘adaptability’	in	water	policy	(Section	7.1.6.).	In	addition,	
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concepts	that	are	extremely	common	in	the	water	policy	documents,	such	as	

‘integration’	were	perceived	by	stakeholders	to	be	poorly	implemented	in	practice	

(Section	7.1.4.5.).	Water	policy	in	Australia	is	largely	driven	by	the	need	to	ensure	

secure	and	reliable	access	to	water	for	water	users.	These	findings	are	consistent	with	

Lukasiewicz	et	al.	(2013)	who	found	that	meeting	the	needs	of	water	users,	including	

the	environment,	was	the	strongest	intention	of	Government	in	the	water	reform	

process,	followed	by	implementing	transparent,	consistent	and		accurate	decision-

making.	This	study	adds	to	this	understanding	by	providing	evidence	that	Government	

agencies	place	more	emphasis	on	the	concepts	of	sustainability,	efficiency	and	

optimisation	than	resilience	and	adaptability,	based	on	the	quantitative	content	

analysis	of	water	policy	(Section	7.1.6.).		

	

Apart	from	the	isolated	examples	of	more	active	adaptive	management	described	

above,	government	agency	culture	in	Australia	is	generally	not	compatible	with	active	

adaptive	management	(Wyborn	&	Dovers,	2014);	passive	adaptive	management	is	

much	more	common.	This	study	identified	problematic	social	norms	within	agencies	

responsible	for	water	management	of	prioritising	doing	over	learning;	avoiding	risk;	

demonstrating	success	through	meeting	objectives;	short-term	thinking	and	funding;	

and	reductionist	problem-solving	that	results	in	compartmentalised	policy	and	

institutional	silos	(Section	7.1.4.3.).	These	findings	are	remarkably	similar	to	those	of	

Allan	and	Curtis	(2005),	who	observed	the	culture	of	NRM	agencies	in	the	Basin	over	a	

decade	ago,	suggesting	these	norms	are	deeply	entrenched.	Staff	in	government	

agencies	are	largely	bound	to	behave	in	ways	that	abide	by	social	norms	and	

conventions;	however,	these	agencies	are	also	populated	with	individuals	and	teams	

of	learners,	some	of	whom	are	working	to	change	these	conventions	and	create	new	

cultures	of	learning,	such	as	some	of	the	environmental	water	managers	interviewed	

in	this	study.		

	

Adaptive	management	of	environmental	water	is	assisting	managers	to	learn	about	

river	systems,	but	there	is	not	a	great	deal	of	space	for	deeper	reflection	and	higher-

level	learning.	Protection	and	restoration	of	‘iconic’	species	and	sites	in	the	Basin	is	

emphasised,	rather	than	a	more	holistic,	systemic	approach	(Section	7.3.4.).	This	is	
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contrary	to	recommendations	in	the	literature	that,	particularly	in	the	context	of	global	

change,	management	needs	to	move	away	from	focusing	on	narrow	objectives	and	

optimum	policies,	towards	more	systemic	properties	such	as	resilience,	adaptive	

capacity	and	capability	for	learning	and	renewal	(Allen,	Cumming,	et	al.,	2011;	

Gunderson,	1999;	Ison,	Collins,	&	Wallis,	2015).	As	discussed	in	Chapter	7,	

environmental	water	managers	are	under	pressure,	particularly	from	the	irrigation	

lobby,	to	use	environmental	water	in	a	way	that	demonstrates	‘value	for	money’;	for	

example,	supporting	a	highly	visible	bird-breeding	event	(Section	6.2.1.3.;	Section	

7.4.2.3.).	For	watering	events	aiming	for	more	systemic	objectives,	such	as	improving	

the	resilience	of	a	river	system,	it	is	more	challenging	to	demonstrate	measurable	

improvements	in	the	short	term.	In	addition,	social	benefits	of	environmental	water,	

such	as	improved	grazing,	recreational	opportunities,	amenity	and	other	values	are	

currently	under-monitored	and	under-reported	due	to	the	narrow	focus	on	ecological	

objectives	(Section	7.1.4.3).	

	

Schmidt	(2013)	and	other	scholars	argue	it	is	not	appropriate	to	separate	social	and	

ecological	aspects	of	water	management.	Participants	in	this	research,	however,	felt	

that	integrating	thinking	about	social-ecological	systems	was	‘too	big’.	Rather,	their	

approach	was	to	focus	on	achieving	ecological	objectives	successfully	before	

considering	social	and	economic	aspects.	Some	participants	were	also	focused	on	

fulfilling	their	own	statutory	responsibilities,	largely	dictated	by	legislated	mandates	

focused	on	ecological	objectives.	These	findings	indicate	a	reductionist	approach	to	

water	management	is	still	dominant,	which	is	in	conflict	with	a	broader	understanding	

of	adaptive	management	as	a	tool	for	addressing	wicked	issues	through	learning.	

Gunderson	(1999)	describes	how	reductionist	thinking	can	lead	to	‘spurious	certitude’.	

This	involves	replacing	the	uncertainty	of	resource	issues	with	certainty	that	a	logical	

process	will	have	the	desired	outcome.	The	problem	is	broken	down	into	policy	actions	

that	are	unambiguously	‘correct’,	but	in	the	big	picture	are	either	irrelevant	or	

pathological.		

	

The	evidence	presented	in	Chapters	4	and	7	indicates	that	the	current	system	of	rules	

has	compartmentalised	socio-economic	and	environmental	aspects	of	water	policy.	
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This	can	be	traced	back,	at	least	in	part,	to	the	Commonwealth’s	use	of	the	Ramsar	

Convention	to	increase	their	influence	over	water	management	through	the	Water	Act	

2007	(Section	4.2.4.5.).	This	arguably	involved	a	legal	misinterpretation	of	Ramsar	as	

being	purely	ecologically	focused,	resulting	in	the	narrow	ecological	objectives	found	in	

the	Basin	Plan	(Section	4.2.4.6.).	

	

Overall,	there	is	evidence	that	the	regimes,	rules,	relationships,	routines	and	rhetoric	

in	the	case	study	are	both	supporting	and	constraining	adaptive	governance	in	

different	ways	(Chapter	7).	The	practice	of	adaptive	management	in	the	Basin	has	

gained	increased	legislative	and	financial	support	following	water	reforms.	The	Basin	

Plan,	which	was	written	into	law	in	2012,	and	subsequent	activities	around	

environmental	water	delivery	show	a	commitment	to	implement	adaptive	

management	that	more	closely	resembles	active	adaptive	management.	The	culture	in	

government	agencies,	and	tensions	between	different	levels	of	governance,	remain	

the	most	difficult	constraints	to	overcome.	The	next	section	evaluates	how	current	

governance	arrangements	in	the	Basin	are	supporting	or	hindering	adaptive	

governance.		

	

Key	Insights:		

- Sustainability,	efficiency,	fairness	and	risk	management	are	stronger	intentions	

than	‘adaptability’	in	Australian	water	policy		

- There	is	a	fundamental	tension	between	providing	secure,	reliable	access	to	

water	for	users,	and	the	flexibility	needed	for	adaptive	management		

- Theory,	policy	and	practice	are	disconnected.	There	is	a	mismatch	between	

concepts	that	are	prevalent	in	the	water	governance	literature,	water	policy	

rhetoric	and	the	lived	reality	of	water	stakeholders			

	

8.4.	Question	four:	How	is	water	governance	in	the	Basin	influencing	the	

emergence	of	adaptive	governance?			

This	thesis	was	developed	based	on	the	assumption	that	adaptive	water	management,	

supported	by	adaptive	governance,	provides	the	best	available	process	for	navigating	
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the	current	and	future	challenges	of	the	Anthropocene.	The	results	suggest	that	this	

assumption	is	valid.	Evidence	of	factors	that	are	enabling	adaptive	governance	has	

been	explored	in	Section	7.5.	The	response	to	this	question	will	therefore	focus	on	

elements	of	the	Basin’s	water	governance	regime	that	are	in	conflict	with	adaptive	

governance.	The	major	elements	of	current	arrangements	that	conflict	with	adaptive	

governance,	identified	through	Chapters	6	and	7,	are	the	contested	nature	of	

subsidiarity;	the	strong	economic	framing	in	water	policy	rhetoric;	the	heavy	emphasis	

on	water	efficiency;	and	inadequate	recognition	of	complexity	and	uncertainty,	

particularly	associated	with	climate	change.		

8.4.1.	Subsidiarity	is	contested		

Water	governance	in	the	Basin	has	unfolded	in	the	midst	of	conflicting	political	forces	

pushing	for	both	centralised	and	decentralised	control	of	water,	with	a	trend	towards	

increasing	centralisation	(Section	4.2.4.).	Efforts	to	address	over-allocation	and	

environmental	degradation	in	the	Basin	have	involved	the	Federal	government	

exercising	increasing	authority,	through	the	MDBA	and	the	CEWH,	over	planning	and	

allocation;	setting	diversion	limits	and	environmental	water	requirements;	and	the	

ability	to	make	independent	decisions	about	environmental	water	use	(Garrick	et	al.,	

2012).	The	political	backlash	from	interest	groups	over	the	Guide	to	the	Basin	Plan,	and	

the	associated	lack	of	community	consultation	shows	a	resistance	to	centralised	

decision-making,	which	has	spurred	a	renewed	focus	on	localism	(Section	4.2.4.6.).		

	

Commonwealth	participants	in	this	research	defended	the	need	for	high-level	control	

of	environmental	water.	In	contrast,	some	local	and	Regional	participants	felt	they	

needed	more	autonomy,	space	to	innovate,	and	wanted	more	control	over	how	

environmental	water	is	delivered	in	their	catchments	(Section	7.1.3.).	They	also	felt	the	

adoption	of	localism	has	been	largely	rhetorical,	without	associated	changes	in	routine	

decision-making.	The	literature	on	environmental	water	governance	reflects	these	

different	perspectives,	with	some	scholars	arguing	for	more	local	and	regional	control,	

and	others	arguing	centralisation	is	necessary	(Section	2.5.2.).		
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The	centralised	control	of	environmental	water	entitlements	has	provoked	criticism	for	

potentially	undermining	local	opportunism	and	responsiveness	(Crase	et	al.,	2012).	

Young	(as	cited	in	Garrick	et	al.,	2012)	uses	the	theory	of	subsidiarity	to	argue	that	

regional	entities	in	the	Basin	should	hold	a	substantial	portion	of	the	environmental	

entitlements	secured	through	water	buy	backs	and	water	efficiency	measures,	rather	

than	the	Commonwealth.	Young	argues	this	should	be	held	in	a	trust,	allowing	

freedom	to	innovate,	while	ensuring	accountability	at	local	and	Basin	levels.		

	

In	their	analysis	of	the	role	of	local	environmental	water	managers,	through	the	lens	of	

subsidiarity,	Garrick	et	al.	(2012)	found	opportunities	for	local	roles	in	information	

gathering,	innovation	and	operational	flexibility	to	respond	to	opportunities;	however,	

they	also	found	some	issues	that	were	resistant	to	local	resolution.	These	included	

unsettled	legal	and	policy	questions	about	the	security	of	environmental	water	

entitlements;	the	need	for	coordination	across	jurisdictions	and	over	time;	upstream-

downstream	trade-offs	and	system-wide	planning;	economies	of	scale,	institutional	

capacity	for	operations,	delivery	and	monitoring;	cost	sharing	for	Basin-wide	or	

national	interests,	and	accountability	mechanisms	to	balance	local,	State	and	national	

rights	and	responsibilities.	This	reinforces	the	need	for	complex,	nested	governance	

arrangements	that	balance	centralised	and	decentralised	control.	Adaptive	governance	

provides	a	mechanism	to	balance	needs	for	centralised	and	decentralised	control	

(Imperial,	1999).	

	

Findings	from	this	research	support	Ostrom’s	theory	(described	in	Section	2.5.2.)	that	

resource	users	at	the	local	level	need	space	to	self-organise	and	develop	locally	

appropriate	institutions	for	resource	sharing,	within	an	overarching	governance	system.	

Water	users	in	the	Lachlan	catchment	have	demonstrated	their	ability	and	desire	to	

self-organise,	within	the	nested	governance	system	(Section	7.1.3.).	This	was	

demonstrated	through	the	critical	role	of	local	stakeholders	in	(a)	making	decisions	

about	river	operation	and	water	allocation	during	the	Millennium	Drought;	(b)	

negotiating	water	sharing	rules	through	the	WSP	process;	and	(c)	the	leadership	role	of	

local	and	Regional	actors	in	setting	up	the	environmental	water	advisory	group	(LRWG).	

Water	users	in	the	Lachlan	catchment,	as	a	group,	also	demonstrated	their	self-
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managing	and	learning	capacity	by	changing	their	water	use	patterns	from	‘boom-bust’	

water	use	that	was	the	social	norm	before	the	Millennium	Drought,	to	more	prudent,	

steady-state	water	use	in	the	wetter	period	following	the	drought	(Section	6.2.1.4.).	

	

While	Local	and	Regional	stakeholders	involved	in	environmental	water	management	

do	not	have	formal	decision-making	powers,	they	exert	influence	over	decisions	

through	their	knowledge	and	personal	networks	(Section	7.1.3.).	Foucault	(1980)	

argues	that	knowledge	and	power	are	so	intimately	related	that	they	cannot	be	

considered	separately.	In	this	case	study,	local	knowledge	was	acting	as	a	form	of	

power	that	elevated	the	role	of	local	and	Regional	actors	in	environmental	water	

management;	thus	serving	to	re-balance	the	centralised	control	of	environmental	

water	entitlements.	Therefore,	while	the	environmental	water	governance	model	in	

the	Basin	is	heavily	centralised,	the	empowerment	of	Local	and	Regional	actors	

through	their	provision	of	local	knowledge	could	prevent	the	erosion	of	intrinsic	

motivation	and	trust,	if	they	feel	the	Commonwealth	authorities	value	their	role.		

	

Section	7.3.1.1.	revealed	some	feelings	of	frustration	with	the	CEWO’s	style	of	

operating	that	was	described	as	‘overbearing’	and	at	times	‘patronising’.	The	findings	

of	this	research	suggest	that	trust	and	local	innovations	could	be	encouraged	if	the	

CEWO	were	to	allow	a	higher	level	of	local	autonomy	in	environmental	water	delivery.	

The	same	tension	exists	between	State	and	Regional	levels	of	governance,	with	

Regional	participants	noting	that	the	State	Government	is	overly	directive	in	NRM	

matters.	These	findings	indicate	that	trust	and	cooperation	could	be	better	fostered	

between	higher	and	lower	levels	of	governance	if	State	and	Commonwealth	

Governments	were	to	avoid	over-riding	lower	level	priorities	and	agendas,	unless	it	is	

entirely	necessary	to	prevent	environmental	damage.	This	is	unlikely	to	occur	without	

a	significant	shift	in	government	agency	culture.		

	

Head	(2007)	argues	that,	in	Australia,	subsidiarity	has	not	superseded	power-politics,	

where	the	apparent	devolution	of	tasks	is	seen	as	a	contractual	agreement	between	

principal	and	agent.	As	a	result,	regional	administrative	offices	and	regional	authorities	

(such	as	CMAs	or	LLS)	are	technically	part	of	the	State	apparatus,	even	though	they	are	
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expected	to	have	close	connections	with	Local	and	Regional	values.	Head	concludes,	

“It	is	instructive	that	neither	the	Federal	nor	the	State	governments	have	been	able	to	

‘let	go’	in	relation	to	empowering	regional	areas	to	develop	their	own	agendas.	In	

other	words,	subsidiarity	remains	problematic	and	largely	rhetorical	even	in	regional	

policy”	(pg.	162).	Therefore,	the	contested	nature	of	subsidiarity,	or	conflict	over	the	

level	of	local	and	regional	autonomy	in	water	management,	is	acting	as	a	constraint	for	

adaptive	governance.	The	next	section	explores	the	implications	of	the	economic	

framing	of	water	policy	in	Australia.			

8.4.2.	Economic	rhetoric	in	water	policy	

Governance	and	management	approaches	seeking	to	control	ecosystem	variables	in	

order	to	optimise	a	narrow	range	of	ecosystem	goods	and	services,	have	been	found	

to	ultimately	increase	the	vulnerability	of	the	system	to	unexpected	change	and	

surprises	(Holling	&	Meffe,	1996;	Olsson,	Carpenter,	et	al.,	2006;	Walker	&	Salt,	2006).	

The	policy	rhetoric	in	the	Basin	has	adopted	volume	of	water	as	a	proxy	for	benefit,	

assuming	a	linear	relationship	between	the	proportion	of	entitlements	and	measurable	

benefits	(Crase	et	al.,	2012).	The	assumption	is	that,	if	water	can	be	optimally	allocated,	

benefits	can	be	maximised.	This	is	one	of	many	examples	where	social-ecological	

complexity	and	uncertainty	is	masked	or	over-simplified	in	water	policy.		

 

The	concept	of	‘optimisation’	emerged	as	a	strong	intention	of	government	in	the	

content	analysis	of	water	policy	documents,	along	with	‘efficiency’	(Section	7.1.6.).	The	

Water	Act	2007	frames	water	management	as	an	optimisation	equation,	aiming	“to	

promote	the	use	and	management	of	the	Basin	water	resources	in	a	way	that	

optimises	economic,	social	and	environmental	outcomes”	(Comlaw,	2007,	Part	1,	Sec.	

3(c)).	In	mathematics,	an	optimisation	problem	consists	of	maximising	or	minimising	

the	outcome	of	an	equation	by	systematically	manipulating	inputs	from	within	an	

allowed	set.	An	economic	application	may	involve	using	optimisation	to	maximise	

utility	and	minimize	expenditure.	Optimisation	may	include	finding	the	‘best	available’	

outcome,	given	a	set	of	constraints.		
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The	water	management	equation	above	is	framed	as	a	multi-objective	optimisation,	

which	seeks	to	optimise	economic,	social	and	environmental	outcomes.	In	this	way,	it	

is	analogous	with	the	optimisation	of	a	market	portfolio.	This	starts	to	add	complexity;	

if	two	objectives	are	in	conflict,	solving	the	equation	now	requires	a	trade-off.	

Therefore,	an	attempt	to	optimise	assumes	that	economic,	social	and	environmental	

outcomes	are	knowable,	and	can	be	(a)	accurately	and	objectively	quantified,	and	(b)	

attributed	specifically	to	water	management	actions	within	a	complex	SES.		

	

As	different	stakeholders	have	different	interpretations	of	costs	and	benefits,	

achieving	a	set	of	outcomes	that	is	optimal	for	everyone	and	the	environment	is	

problematic,	unless	an	‘optimal’	outcome	is	decided	by	a	market	or	through	

paternalistic	predict	and	control.	In	this	way,	optimisation	masks	the	value	judgements,	

politics	and	uncertainties	involved	in	managing	water,	which	are	amplified	in	the	

changing	circumstances	of	the	Anthropocene.	Paternalistic	optimisation	of	water	

management	by	centralised	government	to	cope	with	one	potential	future	seems	

unwise,	as	socio-economic	and	environmental	trajectories	are	increasingly	

unpredictable.	Given	the	multiplicity	of	possible	futures,	transparently	negotiating	

trade-offs,	and	seeking	to	maximise	adaptive	capacity	may	prove	to	be	a	more	

beneficial	objective.		

	

Williams	and	Johnson	(2015)	argue	that	optimization,	per	se,	is	not	the	enemy	of	

resilience,	but	rather	it	is	the	focus	on	equilibrium	conditions,	such	as	aiming	for	

‘maximum	sustainable	exploitation’,	or	as	referred	to	in	the	Basin	Plan	‘sustainable	

diversion	limits’.	Truly	embracing	resilience	would	mean	a	shift	in	the	goal	of	

management	from	maximising	the	water	that	can	be	diverted	‘sustainably’,	to	

maximising	options	for	adaptation	to	a	range	of	possible	future	system	states.		

	

The	goal	of	optimisation,	as	currently	framed	in	water	policy,	is	more	compatible	with	

a	risk	management	approach,	than	an	adaptive	management	approach,	which	

embraces	risk.	Risk	is	an	expression	of	known	uncertainty,	which	is	controllable,	and	

decision-making	can	be	optimised	using	logic	and	statistical	methods.	However,	

effective	decisions	using	value-based	statistical	thinking	in	a	world	of	‘risk’	do	not	
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translate	in	a	world	of	‘unknowable	uncertainty’	characterising	the	Anthropocene.	

Rather,	active	adaptive	management	better	enables	decision-making	in	spite	of	

uncertainty	through	considering	multiple	scenarios,	hypothesis	testing	and	iterative	

learning.		

	

Chapter	7	showed	that	the	goal	of	optimising	water	management	is	one	of	numerous	

examples	of	economic	rhetoric	in	water	policy.	Other	examples	of	the	economic	

framing	of	water	management	include:		

- The	goal	of	‘triple	bottom	line’	sustainable	development:	an	accounting	

analogy	

- Water	accounting	and	trading		

- Wetlands	as	‘assets’	

- The	CEWO	are	‘portfolio	managers’		

- 	‘Risk	management’	is	a	dominant	management	approach	promoted	in	policy	

(Section	7.1.6.),	which	has	long	been	associated	with	the	use	of	market	

insurance	to	protect	individuals	and	companies	from	accidental	losses	(Dionne,	

2013)	

- Citizens	are	now	‘customers’:	NRM	has	shifted	from	community-based	

Integrated	Catchment	Management	to	customer-based	provision	of	agricultural	

services	(Section	4.2.4.7.)		

- Frequent	references	to	water	efficiency	and	economic	efficiency,	explored	in	

the	next	section.		

Economic	arguments	form	the	basis	of	neo-liberal	thinking,	which	posits	that	

interactions	among	individuals	within	perfectly	competitive	markets	will	lead	to	

collectively	optimal	outcomes.	Neoliberal	ideas	have	palpably	influenced	Australian	

policy-making	and	governmentality	(Marshall	&	Smith,	2010).	Neoliberalism	is	

associated	with	privatisation,	business-models	and	a	focus	on	market-based	

intervention	over	regulation;	it	amounts	to	“reorienting	the	very	meanings	and	

characteristics	of	the	state	and	individuals,	and	relations	between	them”	(Coffey	&	

Marston,	2013,	pg.	181).	The	role	of	the	State	becomes	to	intervene	as	little	as	

possible	to	remedy	any	‘market	failures’	interfering	with	competition.		
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The	type	of	governmentality	described	above	may	be	in	conflict	with	the	principles	of	

adaptive	governance.	In	particular,	three	concerns	emerge	from	the	neoliberal,	

economic	framing	of	water	management:	neoliberal	instrumentalism	undermines	the	

motivations	of	communities	to	self-organise	voluntarily;	commodifying	water	erodes	

its	intrinsic	value	and	separates	humans	from	nature;	and	markets	should	not	be	a	

proxy	for	moral	decision-making.	Adaptive	governance,	with	its	focus	on	process,	

social	and	policy	learning	may	be	constrained	by	neoliberalism’s	philosophy	of	

instrumentalism.	This	constraint	is	already	visible	in	Australia.	Curtis	et	al.	(2014)	

describe	how	Regional	NRM	has	shifted	from	a	community-based	focus,	to	a	neoliberal	

agenda	of	using	communities	as	on-ground	implementers	of	NRM	strategies	devised	at	

high	levels:	

Prevailing	 neoliberal	 approaches	 to	 NRM	 in	 Australia	 and	 New	 Zealand	
presume	 that	 it	 is	 more	 efficient	 to	 purchase	 outcomes	 directly	 from	
landholders	 or	 invest	 directly	 in	 on-ground	 work	 than	 it	 is	 to	 invest	 in	
engaging	or	building	human	and	social	capital	(Curtis	et	al.,	2014,	pg.	193).	 

Another	way	economic	rhetoric	constrains	adaptive	governance	is	by	evoking	a	sense	

of	modernism:	prediction	and	control	is	the	goal;	objectivity	is	treasured;	knowledge	

that	cannot	be	expressed	in	numbers	is	unsatisfactory;	and	science	is	distinct	from	

values	(McCloskey,	1983).	This	serves	to	distance	policy	and	decision-makers	from	the	

moral	and	value-based	judgements	inherent	in	water	management.	This	economic	

rhetoric	also	frames	water	as	money,	which	amounts	to	capitalizing	nature,	separating	

it	from	humans	and	placing	it	in	service	of	humans.	Valuing	nature	based	on	how	it	

serves	human	wants	and	needs	erodes	its	innate	value,	creating	a	moral	dilemma	

(McCauley,	2006).		

	

The	framing	of	water	as	money	may	create	a	situation	where	decision-making	is	based	

on	an	instrumental	logic	of	maximising	human	satisfaction,	rather	than	doing	what	is	

‘right’	(Vatn,	2010).	This	is	reflected	in	the	management	approach	of	protecting	and	

restoring	iconic	sites	and	species	that	are	of	interest	to	the	community,	rather	than	

systemic	rehabilitation,	which	may	have	different	ecological	outcomes.	As	described	

throughout	this	thesis,	tightly	restricted	water	markets	in	the	Basin	have	improved	the	
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adaptive	capacity	of	the	agricultural	industry,	and	enabled	the	Commonwealth	to	

recover	water	for	the	environment.	Nevertheless,	it	is	important	to	remember	that	

markets,	with	their	narrow	set	of	values	should	not	be	used	as	a	proxy	for	moral	

decision-making.	Cook	and	Spray	(2012)	note	that	political,	ethical	and	moral	

considerations	cannot	be	addressed	through	value-neutral	scientific	and	economic	

approaches.	Rather,	they	require	deliberation	and	the	definition	of	a	collective	vision	

for	society.	The	neoliberal	framing	of	water	management,	as	described	here,	is	likely	to	

be	more	compatible	with	scientific	‘predict	and	control’	management,	and	less	

compatible	with	the	adaptive	governance	required	to	navigate	the	Anthropocene.	The	

next	section	explores	the	paradox	of	water	efficiency.		

Water	efficiency	paradox		
The	emphasis	on	water	efficiency	in	the	water	documents	(Section	7.1.6.)	as	a	way	to	

achieve	sustainable	water	use	is	another	problematic	symptom	associated	with	the	

economic	framing	of	water.	Irrigation	efficiency	is	primarily	understood	as	an	

engineering	concept	concerned	with	the	volume	of	water	diverted	and	used	(Crase	&	

O'Keefe,	2009).	Engineering	works	that	aim	to	‘reduce	losses’	from	an	irrigation	system	

or	‘save’	water	are	promoted	as	improving	water-use	efficiency,	and	thus	coming	

closer	to	an	‘optimal’	production	system.	Irrigation	efficiency	has	proven	successful	

when	measured	at	the	farm	scale,	but	a	paradox	emerges	when	considering	larger	

scales	(Sivapalan	et	al.,	2014).		

	

The	water	efficiency	paradox	occurs	when	adopting	a	basin-wide	perspective,	as	a	

substantial	part	of	‘lost’	irrigation	water	returns	to	the	hydrological	system	and	is	

captured	by	downstream	users	or	supports	environmental	values.	As	a	result,	

estimates	of	the	amount	of	water	‘savings’	used	to	justify	efficiency	projects	are	often	

exaggerated	(Crase	&	O'Keefe,	2009).	Many	instances	of	reported	water	‘savings’,	

when	analysed	at	the	basin	scale,	rather	than	locally,	simply	amount	to	a	redistribution	

of	water	in	the	system	(Crase	&	O'Keefe,	2009).	Without	effective	policy	to	constrain	

irrigated-area	expansion	using	‘saved	water’,	efficiency	can	aggravate	scarcity,	further	

pressurise	ecosystems	and	impair	basin-scale	resilience	through	loss	of	flexibility	and	

redundancy	(Scott,	Vicuña,	Blanco-Gutiérrez,	Meza,	&	Varela-Ortega,	2014).	
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Government	investment	in	upgrading	private	irrigation	infrastructure	raises	questions	

of	equity	in	that	individual	businesses	are	benefiting	from	public	funds.	In	addition,	

improvements	in	water	efficiency	may	have	externalities	in	other	sectors,	such	as	

increases	in	energy	requirements.		

	

As	discussed	in	Chapter	4,	the	Government	has	invested	significantly	in	water	

efficiency,	with	part	of	the	‘saved’	water	being	transferred	to	the	CEWO	as	

environmental	water	entitlements.	In	the	Lachlan,	while	most	of	the	water	savings	are	

transferred	to	the	Commonwealth,	irrigators	are	entitled	to	keep	around	20-30%	of	

the	saved	water	from	these	projects.	As	a	result	of	these	arrangements,	irrigation	

efficiency	measures	have	the	potential	to	encourage	minor	growth	in	irrigation,	but	

the	majority	of	water	entitlements	will	be	transferred	to	the	environment.	The	zest	for	

water	efficiency	in	irrigation	has	been	extended	to	environmental	water,	through	the	

use	of	‘environmental	works	and	measures’;	for	example,	pumping	water	into	

wetlands,	to	make	delivery	of	environmental	flows	more	efficient.	Pittock,	Finlayson	

and	Howitt	(2013,	pg.	111)	note	that	“governments	seem	to	have	embraced	the	

beguiling	notion	that	scarce	water	supplies	can	be	divided	further,	while	conserving	

the	environment	and	maintaining	agricultural	production”.	They	go	on	to	argue	that	

environmental	works	and	measures	have	been	costly,	benefit	small	areas	of	wetlands	

at	the	expense	of	others,	have	operational	risks	and	may	not	be	sustained	with	

changes	in	the	location	and	extent	of	wetlands	under	climate	change.		

	

Although	more	politically	palatable,	and	even	resembling	‘unassailable	gospel’	in	water	

policy	(Sivapalan	et	al.,	2014),	water	efficiency	measures	are	expensive	and	less	likely	

to	achieve	environmental	outcomes	than	other	measures,	such	as	water	buy-backs.	

The	water	efficiency	paradox	means	efficiency	measures	may	result	in	a	minor	net	

increase	in	irrigation;	water	savings	may	be	over-estimated,	with	the	environment	

losing	out;	the	system	loses	redundancy	and	resilience	to	shocks;	and	downstream	

users,	including	ecosystems,	that	were	surviving	off	the	‘wasted’	water	may	lose	out.	

The	prioritisation	of	water	efficiency,	as	seen	in	Australian	water	policy,	does	not	

provide	a	remedy	for	water	scarcity	in	the	Anthropocene,	given	that	it	increases	path-
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dependency,	and	reduces	adaptive	capacity.	Efficiency,	like	sustainable	development	

can	be	understood	as	a	‘Nirvana	concept’:	

Nirvana	 concepts	 are	 concepts	 that	 embody	 an	 ideal	 image	 of	 what	 the	
world	should	tend	to.	They	represent	a	vision	of	a	'horizon'	that	individuals	
and	 societies	 should	 strive	 to	 reach.	 Although,	 just	 as	 with	 nirvana,	 the	
likelihood	that	we	may	reach	them	is	admittedly	low,	the	mere	possibility	of	
achieving	 them	 and	 the	 sense	 of	 'progress'	 attached	 to	 any	 shift	 in	 their	
direction	 suffice	 to	 make	 them	 an	 attractive	 and	 useful	 focal	 point.	
Particular	 actors	 and	 constituencies	 may	 re-appropriate,	 repackage	 and	
integrate	them	into	their	discourses	and	strategies	(Molle,	2008,	pg.	132).	

Water	efficiency	has	even	been	proposed	as	a	key	strategy	to	address	water	shortages	

under	climate	change,	explored	further	in	the	next	section.		

8.4.3.	Poor	integration	of	climate	change	with	water	policy		

The	waxing	and	waning	political	support	for	addressing	climate	change	in	Australia,	

described	in	Sections	7.2.3.3.,	has	resulted	in	a	policy	approach	that	focuses	on	climate	

‘variability’,	rather	than	change,	particularly	coping	with	droughts	and	floods.	

Discussion	of	climate	change	in	the	water	documents	suggests	a	reactive	and	iterative	

approach	to	adaptation,	rather	than	proactive	and	transformative.	Water	plans,	such	

as	the	Basin	Plan,	are	still	largely	based	on	models	of	historic	climate,	while	

incorporating	some	climate	change	modelling.	Neave,	McLeod,	Raisin	and	Swirepik	

(2015)	outline	the	MDBA’s	approach	to	addressing	climate	change	in	the	Basin	Plan:	(a)	

refine	existing	actions	and	arrangements;	(b)	buffer	ecosystems	from	stress	through	

reducing	water	diversions;	(c)	enhance	institutional	arrangements	through	

identification	of	risks	and	inclusion	of	climate	change	considerations	in	environmental	

objectives;	and	(d)	implement	adaptive	management,	with	monitoring	and	evaluation	

at	different	timescales	to	account	for	future	changes	in	water	availability.		

	

The	WRPs	accredited	under	the	Basin	Plan	are	expected	to	adequately	deal	with	

reduced	water	availability	if	climate	change	impacts	are	in	the	median	range	projected	

by	the	CSIRO	(2008a).	However,	the	CSIRO	also	predicted	low	and	high	climate	change	

scenarios	that	are	just	as	likely	to	occur.	Therefore,	if	the	‘high’	impact	climate	change	

scenario	eventuates,	and	results	in	severe	water	scarcity,	it	is	likely	that	the	WRPs	will	

have	to	be	suspended	in	favour	of	‘no	rules’	adaptive	management,	as	occurred	in	the	

Lachlan	during	the	Millennium	Drought	(Section	6.2.1.5.).		
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There	is	not	adequate	political	support	to	pursue	more	proactive	climate	change	

adaptation	in	Australia	at	the	time	of	writing,	but	water	policy	indirectly	supports	

adaptive	responses	in	a	number	of	ways.	Reforms	to	water	access	entitlements	to	

address	over-allocation	and	accommodate	climate	variability	have	improved	the	

capacity	of	social,	institutional	and	ecological	components	of	river	systems	to	adapt	to	

climate	change.	Institutional	adaptive	capacity	has	been	improved	through	time-bound	

review	periods,	improved	knowledge	generation	and	water	entitlements	that	are	

tiered	with	high	and	low	priority	uses	and	represent	a	share	of	the	available	water	

(Clarvis	et	al.,	2014).		

	

Key	Insights:		

- Subsidiarity	is	context-dependent;	adaptive	governance	provides	a	process	for	

stakeholders	to	negotiate	and	renegotiate	a	balance	between	decentralised	

and	centralised	control		

- Local	and	Regional	level	water	users	need	space	to	self-organise	and	develop	

their	own	institutions		

- Economic	framing	of	water	policy	and	neoliberal	governmentality	creates	a	

sense	of	modernism	that	masks	inherent	value	judgements,	complexity	and	

uncertainty			

- Water	efficiency	measures	are	not	a	panacea	for	addressing	scarcity		

This	section	has	outlined	the	ways	in	which	current	water	governance	arrangements	in	

the	Basin	are	in	conflict	with	adaptive	governance.	In	particular,	contested	subsidiarity,	

the	neoliberal,	economic	framing	of	water	management,	the	heavy	focus	on	water	

efficiency	and	inadequate	consideration	of	climate	change.	The	next	section	will	

situate	the	findings	from	the	case	study	in	the	context	of	water	governance	challenges	

in	the	Anthropocene.		

8.5.	Limitations	of	the	research		

The	advantages	of	the	research	design	for	exploring	‘how’	and	‘why’	questions	are	

discussed	in	‘Chapter	3:	Research	methodology’,	but	using	this	design	placed	some	
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constraints	on	the	findings.	The	key	constraints	associated	with	this	research,	

described	below,	are	the	inability	to	generalise	in	a	statistical	sense	beyond	the	single	

case;	the	interviews	not	being	inclusive	of	all	stakeholder	groups	in	the	catchment;	and	

the	content	analysis	being	limited	by	the	publicly	available	policy	documents.	Each	of	

these	constraints	is	discussed	below.	

	

The	use	of	a	single,	in-depth	case	study	precludes	cross-comparison	between	multiple	

cases	in	different	contexts,	and	hence	reduces	the	capacity	to	generalize	and	predict	

based	on	the	findings.	This	thesis	has	argued	that	it	is	problematic	to	make	

generalisations	about	human	behaviour	that	are	independent	of	context,	and	rather	

aimed	to	develop	rigorous,	context-dependent	knowledge	and	real-world	examples	of	

people	governing	water.	In	the	words	of	Flyvbjerg	(2006,	pg.	7)	“predictive	theories	

and	universals	cannot	be	found	in	the	study	of	human	affairs.	Concrete,	context-

dependent	knowledge	is	therefore	more	valuable	than	the	vain	search	for	predictive	

theories	and	universals.”	As	a	result,	the	case	study	was	explored	in	its	uniqueness,	

through	a	narrative	approach	(Gomm,	Hammersley,	&	Foster,	2000).	The	insights	from	

this	single	case	can	be	used	to	inform	other	similar	situations	through	a	process	of	

naturalistic	generalization	(Stake,	1995).	While	this	thesis	does	contribute	new	

knowledge,	it	cannot	claim	that	this	knowledge	is	independent	from	context.	

	

Diamond	(1996)	has	criticized	case	study	researchers	for	their	tendency	to	gather	and	

present	information	in	a	way	that	confirms	their	pre-existing	understandings	and	

theories.	In	order	to	avoid	this,	the	decision	was	made	to	follow	a	grounded	approach	

(Strauss	&	Corbin,	1994)	for	the	initial	analysis	of	interview	data,	so	that	key	themes	

emerged	from	the	data.	An	inductive	approach	to	analyzing	the	case	data	was	chosen,	

instead	of	deductive	analysis	using	one	of	many	pre-existing	social-ecological	systems	

frameworks	(for	example	those	reviewed	by	Binder,	Hinkel,	Bots,	&	Pahl-Wostl,	2013).	

While	reducing	the	transferability	of	the	findings,	strong	themes	emerged	from	the	

data	in	the	first	instance,	thus	minimizing	confirmation	bias.	Initial	findings	were	then	

evaluated	through	the	lens	of	adaptive	governance.	
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The	interview	findings	presented	in	this	thesis	are	not	inclusive	of	all	stakeholder	

groups	in	the	catchment.	The	relatively	small	set	of	interviewees	were	chosen	based	

on	their	leadership	positions	and	involvement	in	decision-making	processes.	The	

individuals	interviewed	were	often	representatives	of	larger	groups	or	organizations.	

As	a	result,	the	interview	data	provide	insight	from	the	key	decision-makers	and	

power-holders	in	the	catchment,	but	may	preclude	the	voices	of	disenfranchised	

members	of	the	community,	such	as	the	Traditional	Owners.				

	

The	views	of	the	Traditional	Owners	of	the	Lachlan	are	an	unfortunate	omission	from	

the	interviews.	The	difficulty	in	accessing	the	views	and	voices	of	Traditional	Owners	

may	be	connected	to	larger	barriers	to	Indigenous	participation	in	water	management	

more	broadly.	In	the	absence	of	interview	data,	the	thesis	relies	on	published	

literature	to	capture	Indigenous	perspectives	in	relation	to	this	research.	There	is	no	

doubt	that	the	over-allocation	and	subsequent	degradation	of	rivers	in	the	Basin	has	

negatively	impacted	the	capacity	of	Traditional	Owners	to	fish,	gather	bush	foods	and	

medicines	and	maintain	of	their	cultural	practices	and	spiritual	connection	to	rivers	

(Weir,	2009).	

	

Traditional	Owners	have	gained	recognition	as	key	stakeholders	in	water	policy	

through	the	National	Water	Initiative	(NWI),	which	highlights	a	need	to	provide	both	

access	to	water	for	Indigenous	people,	and	opportunities	for	involvement	in	water	

planning	and	management	(Tan	&	Jackson,	2013).	The	extensive	Indigenous	ecological	

knowledge	and	practices	of	Traditional	Owners	is	an	invaluable,	yet	under-utilized,	

resource	in	efforts	to	conserve	Australia’s	biodiversity	(Hunt,	2012).	Unfortunately,	the	

intention	to	uplift	Indigenous	people	expressed	in	the	NWI	remains	largely	unrealized	

(NWC,	2013).	Indigenous	Australians	are	still	largely	excluded	from	participating	in	

water	planning	(Tan	and	Jackson	2013)	and	remain	without	actual	allocations	of	water	

to	meet	their	cultural	or	economic	aspirations	(Jackson	and	Langton	2011;	Hunt	2012;	

NWC	2013).		

	

The	larger	disenfranchisement	of	Traditional	Owners	in	water	planning	and	policy	

provides	some	explanation	for	the	lack	of	active	involvement	in	the	Lachlan	Riverine	
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Working	Group,	and	the	difficulty	contacting	local	Indigenous	representatives	to	

participate	in	this	research.	Many	studies	have	identified	difficulty	reconciling	

Indigenous	worldviews	with	western	scientific	concepts	of	environmental	

management	(Hunt	2012;	Weir	2009).	For	example,	environmental	advocates,	aquatic	

ecologists,	and	water	planners	generally	exclude	Indigenous	epistemologies	and	

ontologies	from	their	assessments	of	environmental	value,	and	decisions	about	where	

environmental	flows	should	be	delivered	in	the	Basin	(Jackson	&	Langton,	2011).	As	

such,	experts	and	powerful	social	groups	end	up	deciding	how	water	is	distributed	in	

the	landscape,	based	on	narrow	economic	and	ecological	criteria,	which	largely	

excludes	consideration	of	Indigenous	economic	and	cultural	values.	This	may	be	a	

barrier	to	Indigenous	participation	in	Lachlan	water	management,	but	further	research	

is	needed	that	places	Indigenous	perspectives	at	the	center	of	the	inquiry,	in	order	to	

fully	explore	this	complex	issue.		

	

The	content	analysis	was	constrained	by	the	documents	included,	which	were	publicly	

available	on	government	agency	websites,	and	may	not	have	been	entirely	

representative	of	government	intentions	in	practice.	They	are,	however,	

representative	of	the	government’s	publically	espoused	intentions.	The	documents	

were	analyzed	as	a	set	to	look	for	broad	patterns	in	the	use	of	concepts,	but	this	

masked	the	diversity	in	the	set	of	documents,	which	included	more	and	less	powerful	

document	types	such	as	legislation,	guidelines	and	fact	sheets,	which	were	treated	

equally.	The	presence/absence	(or	frequency)	of	different	management	concepts	was	

used	as	an	initial	entry	to	pinpoint	and	read	relevant	sections	of	the	documents	in	

more	depth.	The	Key	Word	in	Context	(KWIC)	searches	provided	context	and	meaning	

around	different	key	words.	The	document	analysis	was	not	intended	to	stand	alone,	

but	rather	to	complement	the	interview	data,	and	provide	analysis	of	how	the	policy	

rhetoric	was	supporting	or	constraining	learning	opportunities	in	water	governance.		

The	interview	data	and	content	analysis	do	not,	by	themselves,	provide	a	solid	basis	to	

draw	broad	conclusions	about	water	governance	in	Australia.	The	discussion	is	

carefully	presented	to	avoid	generalising	to	other	situations,	based	on	the	single	case	

study.	As	a	result	of	these	constraints,	the	thesis	relies	heavily	on	critically	
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incorporating	the	existing	body	of	literature	and	theories	on	learning,	change	and	

water	governance	to	support	and	enhance	the	findings.	

8.6.	Conclusion:	how	can	water	be	adaptively	managed	and	governed	in	the	

Anthropocene?		

The	Anthropocene	is	a	new	geophysical	and	social	reality	and	thus	a	new	

understanding	of	the	world	(Hoffman	&	Jennings,	2015).	The	response	to	this	question	

concludes	the	research	by	situating	insights	from	the	localised	case	study	within	the	

global	context	of	governing	water	in	the	Anthropocene.	The	threats	associated	with	

the	Anthropocene,	described	in	Section	2.1.1.,	are	global,	but	these	changes	are	

eliciting	planned	and	unplanned	responses	and	adaptations	from	water	stakeholders	

at	local,	regional,	state	and	national	levels	(Nayak	&	Berkes,	2014).	Causes	of,	and	

manifestations	of,	change	differ	between	different	regions	and	levels	of	social	

organisation.	The	case	study	provides	detailed	knowledge	about	one	individual	

situation,	but	the	insights	gained	can	contribute	to	thinking	about	water	governance	in	

the	Anthropocene	more	broadly.	In	particular,	the	case	study	highlights	ways	to	

improve	learning	and	responsiveness	in	water	institutions	through	implementing	

adaptive	management	and	governance.		

	

Unpacking	the	complexity	and	uncertainty	associated	with	the	Anthropocene	requires	

a	situation	to	be	examined	from	many	different	angles.	Therefore,	an	important	

contribution	of	this	research	is	to	outline	a	multi-layered	method	for	studying	rivers	in	

the	Anthropocene,	which	incorporates	synthesized	knowledge	across	many	academic	

fields,	the	lived-experience	of	water	stakeholders,	and	the	‘policy	setting’	expressed	in	

water	policy	documents.	The	research	produced	in	an	analytic	framework	for	

examining	water	governance,	the	five	Rs:	regimes,	rules,	relationships,	routines	and	

rhetoric,	which	is	a	potentially	useful	framework	for	analyzing	learning	and	adapting	in	

water	institutions,	but	requires	further	testing	in	more	diverse	situations.		

The	following	sections	will	discuss	the	contributions	of	this	study	in	terms	of	key	

challenges	for	managing	water	in	the	Anthropocene:	governance	in	the	context	of	

complexity,	uncertainty	and	non-stationarity;	the	role	of	moral	claims,	values,	politics,	

science	and	other	types	of	knowledge;	issues	of	definition,	interpretation	and	
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boundaries;	access	to,	and	ownership	of,	increasingly	scarce	water	supplies;	

subsidiarity;	and	the	human-nature	relationship.		

8.6.1.	Governance	in	the	context	of	complexity,	uncertainty	and	non-stationarity		

The	Anthropocence	requires	water	practitioners	and	theorists	to	recognize	the	Earth	

system	as	encompassing	nested,	complex	adaptive	sub-systems,	which	have	emergent	

properties.	As	such,	governance	interventions	may	have	unintended	consequences,	

and	social-ecological	change	may	occur	in	unpredictable	ways.	The	governance	of	

water	in	a	complex	and	uncertain	world	with	a	non-stationary	climate	is	a	significant	

challenge.	In	addition,	growing,	hyper-connected	human	communities	with	competing	

water	needs	and	values,	and	a	society	which	is	flooded	with	different	sources	of	

knowledge,	information	and	misinformation	makes	for	a	socially	complex	governance	

setting.			

	

Interview	participants	in	the	case	study	identified	the	complexity	of	ecosystems,	and	

predicting	their	response	to	management	interventions,	as	a	major	challenge	(Section	

7.4.2.3.).	Many	stakeholders	also	expressed	rising	concern	over	extreme	weather	

events.	An	important	insight	from	this	research	was	the	importance	of	local	knowledge	

for	navigating	complex	and	uncertain	situations,	such	as	allocating	extremely	scarce	

water	during	the	Millennium	Drought	(Section	6.2.1.5.).		

	

Geldof	(2005)	describes	the	importance	of	‘tacit’	knowledge	when	navigating	

complexity.	He	defines	tacit	knowledge	as	deep	and	broad	interpretation	of	

environmental	signals;	the	choices	skilled	people	make	when	dealing	with	problems	

that	are	non-routine;	and	their	ability	to	learn	from	surprises.	In	contrast,	‘explicit’	

knowledge	is	what	Geldof	refers	to	as	the	‘paper	reality’	that	emerges	from	snapshot	

scientific	studies	and	modelling.	While	both	tacit	and	explicit	knowledge	are	important,	

this	research	reiterates	Geldoff’s	point	that	tacit	knowledge,	such	as	that	held	by	the	

long-standing	local	stakeholders	in	the	Lachlan,	has	an	elevated	role	in	complex	and	

uncertain	situations.		
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Geldof	(2005,	pg.	4)	notes	“the	right	practice	is	in	the	middle	path	between	order	and	

chaos.	That	is	what	coping	with	complexity	is	about”.	Attempts	to	‘optimise’	or	try	to	

control	complex	adaptive	systems	in	standardised	ways	will	likely	lead	to	unintended	

consequences.	Conflicts	between	the	‘paper	reality’	(explicit	knowledge)	and	lived	

reality	(tacit	knowledge)	may	explain	the	disconnect	between	science,	policy	and	

practice	identified	in	this	case	study	(Section	7.3.3.1.).	As	mentioned	above,	

approaching	water	problems	with	a	multi-dimensional	method	that	incorporates	tacit	

and	explicit	knowledge,	and	crosses	boundaries	between	policy,	practice	and	research	

provides	an	approach	for	embracing	complexity	and	uncertainty	in	Anthropocene	

research.		

	

The	case	study	findings	suggest	there	is	not	strong	integration	of	climate	change	with	

water	policy	(Section	7.2.3.3.).	Complexity	and	uncertainty	are	often	masked	or	

downplayed	in	water	policy	documents,	which	have	a	strong	economic	framing	

(Section	8.4.2.),	and	tend	to	support	reductionist	and	compartmentalized	water	

management.	This	issue	is	connected	to	the	culture	in	government	agencies	(Section	

7.1.4.),	which	values	certainty	and	places	great	importance	on	the	‘paper	reality’	of	

explicit	knowledge	generated	through	scientific	projects	and	economic	modeling,	as	

evidenced	during	the	development	of	the	Basin	Plan	(Section	4.2.4.6.).	The	content	

analysis	of	policy	documents	indicates	uncertainty	is	often	communicated	as	‘risk’	in	

water	policy	rhetoric	(Section	7.1.5.1.).	The	concept	of	risk	in	the	policy	documents	

suggests	uncertainty	is	‘knowable’	or	‘reducible’.	In	contrast,	recognition	of	‘non-

stationarity’	in	the	Anthropocene,	suggests	that	water	managers	will	increasingly	be	

dealing	with	unknowable	uncertainty	(Milly	et	al.,	2008).		

	

While	complexity	and	uncertainty	are	not	well	recognised	in	the	water	policy	rhetoric,	

some	adaptive	features	discussed	in	the	case	study	were	found	to	be	enabling	

stakeholders	to	learn	and	adapt	to	change.	In	particular,	stakeholders	are	learning	

through	adaptive	management	(Section	6.2.1.)	and	there	are	aspects	of	adaptive	

governance	that	are	working	well	in	the	Basin	(Section	7.5.),	notwithstanding	the	

constraints	discussed	in	depth	in	those	chapters.	Participants	in	this	research	generally	

perceived	that	the	use	of	a	mix	of	governance	mechanisms	including	market	
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mechanisms,	rules	and	water	planning	have	increased	the	adaptive	capacity	of	water-

dependent	communities.	

	

A	final	observation	from	the	case	study	is	that	climate	extremes	can	create	windows	of	

opportunity	to	transition	or	transform	towards	adaptive	governance.	In	the	case	of	the	

Basin,	significant	water	reforms	were	only	politically	feasible	as	a	result	of	the	

perceived	social	and	ecological	‘crisis’	of	the	Millennium	Drought.	Recent	winding	back	

of	water	reforms	has	occurred	in	the	significantly	wetter	period	following	the	drought,	

and	the	associated	loss	of	political	support	for	addressing	the	over-allocation	of	water	

resources	in	the	Basin	(Section	4.2.4.7.).		

	

Some	scholars	argue	that	embracing	complexity	and	uncertainty	in	the	Anthropocene	

requires	a	transformation	of	current	water	law	and	policy,	which	is	still	largely	based	

on	a	‘nature-balanced’	worldview,	assuming	there	is	a	‘natural	equilibrium’	that	can	be	

managed	and	sustained	over	time	(Garmestani	et	al.,	2013).	Mounting	evidence	that	

legal	regulations	are	failing	to	protect	environments	or	promote	sustainable	

development,	implies	that	the	‘preservation’	and	‘restoration’	paradigms	of	regulation	

are	no	longer	adequate	for	anthropocenic	challenges,	including	the	impacts	of	climate	

change	(Clarvis	et	al.,	2014).	Water	law	in	the	Anthropocene	needs	to	be	based	on	a	

‘nature	evolving’	worldview	(Huffman,	2016).	Unfortunately,	the	findings	from	the	

case	study	suggest	that	such	a	transformation	of	water	law	in	Australia	is	extremely	

unlikely,	in	the	absence	of	a	major	crisis	to	shake-up	the	status	quo.		

	

Recommendations		

- Understanding	water	in	the	Anthropocene	requires	transdiciplinary,	multi-

dimensional	approaches	that	incorporate	both	tacit	and	explicit	knowledge	to	

embrace	complexity	

- A	‘nature	evolving’	worldview	(Gunderson	&	Holling,	2002),	recognising	climate	

‘non-stationarity’,	as	the	foundation	for	water	law	and	policy	is	more	

appropriate	for	the	Anthropocene.	Building	adaptive	capacity	in	the	face	of	
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climate	change	and	increased	extreme	events	needs	to	be	central	in	water	

policy	

8.6.2.	The	role	of	moral	claims,	values,	politics,	science	and	other	types	of	knowledge		

Science	has	played	an	important	role	in	documenting	change,	quantifying	planetary	

boundaries	and	estimating	possible	‘tipping	points’	or	thresholds	that	may	result	in	

transitions	to	less	desirable	system	states	in	the	Anthropocene	(Rockström	et	al.,	2009;	

Steffen	et	al.,	2011;	Zalasiewicz	et	al.,	2015).	Unfortunately,	empirical	observations	of	

human	behaviour	show	a	complex,	non-linear	relationship	between	knowledge/	

information,	attitudes	and	actions	(Sturgis	&	Allum,	2004).	A	new	scientific	

understanding	of	the	world	will	not	necessarily	prompt	the	broad	changes	in	behaviour	

needed	to	move	towards	a	‘good	Anthropocene’	(Section	2.1.2.).	When	people	are	

faced	with	a	moral	decision,	they	draw	on	ethical	and	religious	beliefs,	culture,	history	

and	personal	experiences,	rather	than	being	primarily	influenced	by	scientific	

knowledge.	Public	discourse	about	climate	change	emphasizes	this	point.		

	

A	debate	is	still	occurring	over	the	causes	of	climate	change,	despite	strong	scientific	

consensus	(97%)	that	climate	change	is	real,	and	is	caused	by	human	activities	(Cook	et	

al.,	2016).	Efforts	to	measure	public	opinion	in	Australia	have	shown	that	while	most	

people	believe	climate	change	is	occurring,	only	around	half	of	the	people	surveyed	

believed	it	is	caused	by	humans,	a	belief	which	influenced	their	level	of	support	for	

taking	action	to	mitigate	carbon	pollution	(Leviston,	Leitch,	Greenhill,	Leonard,	&	

Walker,	2011).	Leviston	et	al.	(2011)	also	found	that	beliefs	about	climate	change	are	

strongly	related	to	political	preferences,	voting	behaviour	and	gender.		

	

A	study	of	climate	change	perceptions	in	America	found	that	political	mobilization	by	

‘elites’	and	advocacy	groups	is	critical	for	influencing	public	climate	change	concern	

(Carmichael	&	Brulle,	2016).	They	found	that	experience	of	extreme	weather	events	

and	structural	economic	factors	influenced	people’s	levels	of	concern	about	climate	

change,	but	dissemination	of	scientific	information	to	the	public	had	no	effect	on	

public	concern.	In	addition,	their	findings	suggested	that	while	media	coverage	exerts	

an	important	influence	on	people’s	perceptions,	the	media	was	largely	a	function	of	
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elite	cues	and	economic	factors	anyway.	As	such,	the	lack	of	political	support	among	

some	past	leaders	and	elite	figures	in	Australia	has	likely	influenced	the	lack	of	political	

leverage	to	address	climate	change	more	directly	in	water	policy.		

	

Hoffman	and	Jennings	(2015)	argue	the	scientific	method	that	was	essential	to	the	

Enlightenment	is	no	longer	adequate	for	understanding	the	world	and	our	impact	on	it.	

The	Enlightenment	celebrated	the	use	of	personal	observation	to	make	sense	of	the	

world,	yet	it	is	not	possible	for	someone	to	learn	about	the	Anthropocene	through	

such	direct	experiences.	The	Anthropocene	has	emerged	from	‘big	data’	models	and	

deep	understanding	of	complex	systems,	non-linear	change	and	feedbacks	over	time.	

Hoffman	and	Jennings	(2015)	conclude	that	understanding	the	Anthropocene	requires	

a	loosening	of	the	separation	between	the	objectivist/scientific	and	the	

subjectivist/humanist	views	of	the	world.	Efforts	to	manage	landscape	change	will	

need	to	include	input	from	multiple	research	perspectives	including	social	and	natural	

sciences,	humanities,	arts	and	engineering	in	a	new	transdisciplinary	science	of	

coupled	social-ecological	systems	(Hoffman	&	Jennings,	2015).		

	

One	interesting	observation	from	the	case	study	was	the	role	of	science	being	

questioned	in	water	policy	making	(Section	6.3.).	Huffman	(2016)	suggests	that	

political	decisions	come	down	to	competing	preferences.	The	absence	of	a	‘balance	of	

nature’	to	provide	objective	baselines	for	restoration	in	the	Anthropocene,	means	

management	actions	are	largely	influenced	by	the	values	and	preferences	of	those	

making	decisions.	In	the	case	study,	the	Commonwealth	lost	community	trust	when	

they	packaged	the	Guide	to	the	Basin	Plan	as	a	scientific	solution,	which	masked	the	

political	process,	and	the	role	of	value	judgements	and	preferences.	A	further	insight	

from	the	case	study	has	been	to	provide	evidence	of	the	value	of	local	knowledge	and	

stakeholder	participation.	Unfortunately,	the	findings	from	the	case	study	suggest	that	

Indigenous	knowledge	remains	marginalized	in	water	planning	(Section	7.4.4.).		

	

Returning	to	the	discussion	of	climate	change;	the	debate	has	moved	into	the	realm	of	

ethical	and	moral	discourse,	as	evidenced	by	Pope	Francis’s	calls	for	world	leaders	to	

recognize	their	moral	obligation	to	protect	our	‘common	home’	and	take	urgent	action	
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to	deal	with	climate	change	(Roberts	&	Kirchgaessner,	2015).	Climate	change	has	even	

infiltrated	into	the	world	of	fictional	literature,	with	the	emergence	of	‘cli-fi’	or	climate	

change	fiction.	These	developments	emphasize	the	need	for	new	platforms	and	

innovative	ways	to	talk	about	the	Anthropocene	that	go	beyond	science.	Importantly,	

having	informed	and	active	communities	in	the	Anthropocene	will	require	the	support	

of	elites	and	leaders	in	society,	such	as	the	example	set	by	Pope	Francis,	and	engaging	

communication	platforms	such	as	story-telling,	art,	theatre	and	other	strategies	

tailored	to	different	cultural	settings.		

Recommendation	

- Governing	water	in	the	Anthropocene	requires	a	broadening	of	learning	and	

knowledge	beyond	the	realm	of	science		

8.6.3.	Issues	of	definition,	interpretation	and	boundaries		

The	‘wickedness’	(Section	1.1.2.)	of	water	problems	is	amplified	in	the	Anthropocene;	

problems	are	more	difficult	to	define,	involve	more	people	with	divergent	views,	and	

have	no	optimal	permanent	solutions	given	rapid,	complex	and	interconnected	social-

ecological	changes.	The	theory	of	planetary	boundaries	suggests	that	humanity	is	

already	approaching	the	limits	of	freshwater	use,	while	demand	is	rising	(Rockström	et	

al.,	2009).	Gupta,	Pahl-Wostl	and	Zondervan	(2013)	argue	that	the	interconnectedness	

of	water	systems	makes	it	difficult	to	draw	arbitrary	boundaries	on	water	problems	to	

make	them	tractable.	For	example,	the	water	system	is	connected	to	other	ecological	

and	social	systems,	and	all	water	is	connected	within	the	water	cycle:	surface	and	

groundwater,	fresh	and	ocean,	national	and	international,	virtual	water	and	the	green	

water	stored	in	soil.	Problem	domains	such	as	food,	energy	and	water	are	so	

intertwined	that	some	scholars	argue	water	should	be	managed	as	a	cross-cutting	

issue,	rather	than	a	‘sector’	(Gupta,	Akhmouch,	et	al.,	2013).		

	

The	case	study	illuminates	these	issues	in	a	number	of	ways.	Interview	analysis	

unpacked	how	and	why	water	stakeholders	perceived	water	problems	differently,	

particularly	the	state	of	the	river	system	and	the	drivers	of	change	(Section	6.3.).	An	

important	observation	from	the	case	study	was	that	despite	significant	conflicting	
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views	between	stakeholders	with	different	versions	of	reality,	they	were	able	to	work	

together	to	develop	water	sharing	rules,	assist	in	critical	water	management	decisions	

during	the	Millennium	Drought,	and	provide	local	knowledge	and	advice	in	the	delivery	

of	environmental	flows.	Cooperation	was	only	possible	through	sustained	social	

interaction	between	stakeholders	through	various	committees	and	networks,	the	long-

term	involvement	of	key	individuals,	and	the	build	up	of	mutual	respect	and	trust	that	

allowed	working	relationships	to	develop	over	time,	despite	ongoing	conflict	(Section	

7.3.2.).		

	

It	was	also	notable	that	different	stakeholders	expressed	quite	divergent	

understanding	of	what	adaptive	management	is	(Section	6.2.).	They	were	

implementing	practises	ranging	from	ad	hoc	management,	to	passive,	and	more	active	

adaptive	management.	There	was	a	lack	of	clarity	in	most	policy	documents	about	

what	adaptive	management	involves	(Section	6.1),	as	well	as	a	disconnect	between	

prominent	‘solutions’	promoted	in	the	water	governance	literature	and	those	

promoted	in	the	policy	documents.	This	points	to	a	need	to	reduce	the	ambiguity	in	

water	law	and	policy	and	develop	more	robust	shared	understandings	of	water	

problems	and	‘solutions’.		

	

Finally,	the	case	study	presents	further	evidence	that	institutions	should	be	better	

aligned	with	hydrological	boundaries.	In	the	Lachlan,	there	has	been	an	increase	in	

transaction	costs	and	reduced	capacity	for	Integrated	Catchment	Management	

following	the	transition	from	a	single	catchment	organisation	to	multiple	organisations	

within	the	catchment	(Section	7.1.4.5.).		

Recommendations		
		

- Increasing	‘wickedness’	of	water	problems	means	that	water	needs	to	be	

considered	as	a	cross-cutting	or	‘nexus’	issue,	rather	than	treating	it	as	a	‘sector’		

- Sustained	social	interaction	and	trust	building	through	networks	and	bridging	

groups	is	one	strategy	to	navigate	the	wickedness	of	water	problems			
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8.6.4.	Access	to,	and	ownership	of,	increasingly	scarce	water	supplies	

Population	growth,	pollution	and	climate	change	are	all	contributing	to	more	

competition	over	increasingly	scarce	water	supplies,	particularly	in	the	case	of	large	

trans-boundary	river	basins	(Vörösmarty	et	al.,	2010).	Deciding	who	can	access	water	

and	who	has	ownership	over	water	are	key	questions	for	water	governance	in	the	

Anthropocene	(Gupta,	Pahl-Wostl,	et	al.,	2013).	Water	ownership	arrangements	differ	

around	the	world,	with	states	often	claiming	sovereignty	over	water	resources	within	

their	borders	(Gupta,	Pahl-Wostl,	et	al.,	2013).	In	Australia,	water	ownership	is	vested	

in	the	States,	while	in	other	parts	of	the	world	water	can	be	owned	by	communities	

(Hindu	law	in	India),	or	in	some	places	individual	ownership	can	be	gained	through	

labour,	such	as	digging	a	well	(the	Islamic	tradition).	As	illustrated	in	Chapter	4,	

institutional	arrangements	for	sharing	water	are	highly	path-dependent	and	emerge	

from	the	unfolding	of	history,	politics	and	culture	in	individual	contexts.		

	

	Water	pricing,	markets	and	other	economic	mechanisms	are	advocated	as	a	way	to	

allocate	scarce	water	resources	in	the	most	‘rational’	and	efficient	way	(Horne,	2012).	

Economic	mechanisms	have	been	widely	adopted	in	Australia,	and	water	markets	have	

been	used	to	reallocate	water	rights	back	to	the	environment	(Garrick,	Siebentritt,	

Aylward,	Bauer,	&	Purkey,	2009).	The	most	powerful	people	often	control	access	to	

water.	As	a	result,	while	water	pricing	is	thought	to	promote	efficient	and	optimal	

water	use,	it	also	runs	the	risk	of	pricing	water	out	of	the	reach	of	the	less	fortunate	

(Gupta,	Pahl-Wostl,	et	al.,	2013).	The	notion	of	water	as	an	economic	good	has	led	to	

social	movements	promoting	the	human	right	to	water,	with	the	United	Nations	

General	Assembly	explicitly	recognising	that	every	human	has	a	right	to	clean	drinking	

water	and	sanitation,	which	are	essential	to	the	realisation	of	all	human	rights	(UN	

Resolution	64/292,	2010).			

 
The	case	study	provides	a	number	of	considerations	of	relevance	for	this	challenge,	

particularly	lessons	learned	from	the	Millennium	Drought.	Interview	participants	

believed	the	tightly	controlled	water	markets	in	the	Basin	were	helpful	for	assisting	

farmers	and	the	agricultural	industry	to	adapt	to	water	scarcity.	The	system	of	water	

entitlements	in	Australia	was	perceived	by	interview	participants	to	be	a	useful	system	
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for	adapting	to	highly	variable	climatic	conditions.	In	particular,	legal	protections	for	

environmental	flows	ensure	the	environment	does	not	carry	all	the	risk	when	water	is	

scarce;	tiered	priorities	for	water	entitlements	ensure	that	critical	human	water	needs	

are	supplied	first,	protecting	basic	human	rights;	and	tradeable	water	entitlements	

that	are	based	on	a	share	of	the	available	consumptive	pool,	rather	than	an	absolute	

right,	allow	water	to	migrate	to	the	highest	value	use	(Section	7.5.2.).			

	

In	the	Lachlan	specifically,	the	introduction	of	continuous	water	accounting,	which	

allows	farmers	to	carry	over	their	water	allocations	for	a	number	of	years	has	

encouraged	more	prudent	water	use.	These	types	of	institutional	mechanisms	may	

work	in	developed	countries	with	mature	water	economies;	however,	it	is	expected	

that	many	developing	countries	would	not	have	the	institutional	capacity	to	

implement	such	arrangements.	In	that	case,	local	collective	action	and	rule	making	

may	be	a	better	mechanism	to	control	access	to	water	resources.		

	

In	Australia,	another	approach	to	controlling	access	to	water	has	been	the	increasing	

centralisation	of	water	powers	for	regulation	and	decision-making	to	the	Basin	level.	

Experience	in	the	literature	indicates	problems	with	both	heavily	centralised	state	

management	of	water,	and	the	purely	market-driven	option	for	water	management	

(Section	2.5.2.).	Berkes	(2016)	recommends	a	‘smart	mix’	of	state	regulations,	market	

incentives,	and	self-governance	through	local	institutions	to	foster	ecosystem	

stewardship.	There	is	evidence	in	the	case	study	that	the	desirable	mix	of	regulations,	

markets	and	self-governance	is	highly	contested	subject.	Changes	in	the	regimes,	rules,	

relationships	and	routines	governing	how	water	is	managed	need	to	be	negotiated	and	

renegotiated	over	time	and	in	different	contexts.			

Recommendations		

- Adaptive	governance	provides	a	process	for	stakeholders	to	negotiate	the	

development	of	regimes,	rules,	relationships	and	routines	that	are	contextually	

appropriate			
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8.6.5.	Subsidiarity:	cross-level	arrangements	for	managing	water		

Subsidiarity	is	about	making	decisions	at	the	lowest	appropriate	level	of	governance	

(Section	2.5.2).	The	persistence	of	global	water	problems	and	environmental	

degradation	under	largely	local	and	regional	water	governance,	suggests	scope	for	

higher	level	governance	interventions	(Vörösmarty	et	al.,	2010).	Changes	in	the	water	

cycle	associated	with	the	Anthropocene,	such	as	increasing	global	trade	of	‘virtual	

water’,	and	the	tendency	of	developed	countries	to	export	their	environmental	

impacts	to	developing	countries,	suggests	a	need	for	governance	mechanisms	at	the	

global	level	(Vörösmarty	et	al.,	2015).		

	

While	there	are	some	global	organisations	with	a	presence,	such	as	the	Ramsar	

Convention,	United	Nations	Water	and	multinational	banks,	Gupta,	Pahl-Wostl	and	

Zondervan	(2013)	argue	that	global	water	governance	remains	diffuse	and	mostly	

spread	through	the	UN	system.	Water	law	is	mostly	regional,	and	global	organisations	

have	very	limited	mandates	(Gupta,	Pahl-Wostl,	et	al.,	2013).	While	a	globally	agreed	

vision	for	water	governance	would	be	useful,	the	uniqueness	of	different	contexts	

precludes	the	application	of	panaceas	or	uniform	policies.		

	

The	case	study	raises	some	interesting	insights,	discussed	in	Section	8.4.1,	regarding	

the	move	in	Australia	towards	more	centralised	water	management,	which	resulted	in	

a	significant	community	backlash,	during	the	initial	phases	of	the	Basin	Planning	

process.	The	case	study	shows	that	while	some	higher-level	rules	were	necessary	in	

the	Basin	to	ensure	fair	water	sharing,	the	people	affected	by	water	sharing	rules	need	

to	be	involved	in	negotiating	them,	to	ensure	acceptance	and	legitimacy.	In	addition,	

local	stakeholders	in	the	case	study	showed	a	high	capacity	for	self-organisation,	and	

desired	more	autonomy	and	space	to	innovate	in	the	management	of	their	river.	They	

became	disgruntled	and	less	cooperative	with	higher	levels	of	government,	when	they	

felt	they	were	being	‘micro-managed’	by	the	overbearing	and	risk	averse	

Commonwealth	Government	officials	who	were	striving	for	a	more	uniform	approach.	

	

The	case	study	reiterates	the	point	that	subsidiarity	is	contextual	and	path-dependent.	

Huffman	(2016)	argues	that	the	human	capacity	for	choice	usually	leads	to	institutions	
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geared	towards	serving	the	interests	of	those	in	power,	rather	than	governance	based	

on	abstract	principles.	Huffman	goes	on	to	argue	that	opportunities	for	rent-seeking	

increase	with	increasing	centralization,	i.e.	powerful	lobby	groups	(such	as	the	

irrigation	lobby	in	the	Basin)	have	more	opportunity	to	manipulate	public	policy	in	

order	to	increase	their	profits	or	interests.	This	response	has	shown	that	there	is	scope	

and	perhaps	a	need	for	stronger	global	water	governance	in	the	Anthropocene,	but	

this	will	be	difficult	to	design	in	an	abstract	way,	and	needs	to	be	implemented	with	

sensitivity	to	power	differentials	between	people	and	communities.	In	addition,	it	is	

important	that	global	efforts	do	not	erode	local	and	regional	stakeholders’	sense	of	

autonomy.			

Recommendation:		

- The	importance	of	involving	local	stakeholders	who	rely	on	rivers,	and	fostering	

their	intrinsic	capacity	for	self-organizing	cannot	be	overstated	

- There	is	scope	to	strengthen	efforts	to	govern	water	at	the	global	scale	in	a	way	

that	is	sensitive	to	diverse	local	contexts	and	concerns	

8.6.6.	The	human-nature	relationship	

The	concept	of	‘nature’,	is	extremely	difficult	to	define,	but	is	understood	here	as	a	

social	construction,	where	humans	place	meaning	on	their	environment	based	on	their	

values	and	beliefs	about	the	world	(Cleary,	Fielding,	Bell,	Murray,	&	Roiko,	2017).	

Although	people	tend	to	perceive	the	‘natural’	environment	as	a	landscape	that	is	free	

from	human	influence,	the	Anthropcoene	demands	a	reinterpretation	of	this	

construction.	Humans	have	now	influenced	every	part	of	the	globe	through	processes	

such	as	climate	change	and	broad-scale	landscape	alteration.	As	such,	humans	are	now	

so	intertwined	with	the	natural	environment	that	it	is	no	longer	appropriate	to	

consider	them	separately	(Schmidt,	2013).		

	

The	Anthropocene	means	moving	beyond	past	conceptualisations	of	humans	as	

‘conquerors	of	nature’	during	the	Enlightenment,	and	then	seeking	to	‘restore	the	

balance	of	nature’	from	the	1960s	(Hoffman	&	Jennings,	2015).	As	previously	

mentioned,	current	environmental	law	and	policy	in	Australia	is	still	largely	based	on	
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efforts	to	restore	nature	through	‘fortress	conservation’	where	humans	are	excluded	

and	separated	from	‘natural’	areas	that	are	fixed	in	time	and	space.	A	new	social	order	

in	the	‘evolving	nature’	of	the	Anthropocene	will	mean	responding	to	an	emerging	

reality,	requiring	flexible	institutions	that	can	evolve,	learn	and	adapt	(Hoffman	&	

Jennings,	2015).	Rules,	social	norms	and	cultures	need	to	reflect	the	‘evolving’	nature	

of	nature,	and	resilience	theory	is	useful	for	analysing	and	working	with	cycles	of	

change	and	reorganisation	(Berkes,	2016;	Folke	et	al.,	2010).			

	

The	contribution	of	the	case	study	in	this	regard,	is	to	highlight	issues	with	Australian	

water	policy,	resulting	from	the	separation	of	humans	from	nature,	and	associated	

compartmentalised	and	reductionist	approaches	to	water	management	(Section	

7.1.4.3.).	Reductionist	thinking	has	led	to	increasingly	centralised	policymaking,	which	

seeks	to	restore	a	desirable	‘nature’,	through	bureaucratic	central	authorities	who	

were	perceived	by	interview	participants	to	be	disconnected	from	local	realities.	The	

emphasis	on	optimisation	and	efficiency	described	in	earlier	sections	also	reflects	a	

desire	to	sustain	a	natural	equilibrium.	This	is	incompatible	with	realising	the	full	

benefits	of	adaptive	governance	and	management.	

	

Benson	and	Craig	(2014)	suggest	the	goal	of	sustainability	has	largely	failed	on	a	global	

scale,	and	is	entirely	inappropriate	in	the	Anthropocene.	Sustainability,	by	definition,	

assumes	that	desirable	states	of	being	for	an	SES	exist	and	can	be	maintained	by	

managers,	within	a	certain	range	of	variability.	Given	rapid	current	and	projected	

global	change,	resilience	theory	and	adaptive	governance	offer	a	more	appropriate	

focal	point	in	the	Anthropocene,	as	they	acknowledge	nonlinear	change	and	focus	on	

the	identification	and	avoidance	of	critical	thresholds	in	SESs.	On	a	practical	and	policy	

level,	the	concept	of	resilience	has	gained	the	attention	of	catchment	managers	in	the	

Basin,	as	illustrated	in	the	case	study.	However,	sustainability	remains	a	much	more	

dominant	paradigm	in	water	policy	(Section	7.1.6.).	Ultimately,	this	research	has	

provided	further	support	for	the	idea	that	a	new	social	order	in	the	Anthropocene	

should	seek	to	construct	institutions	that	evolve	along	with	the	changing	environment,	

new	understandings	and	shifting	human	preferences	(Berkes,	2016;	Huffman,	2016).		
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Recommendation	

- A	reconstruction	of	the	human-nature	relationship	that	reflects	the	

inseparability	of	people	from	nature	in	the	Anthropocene,	while	emphasising	

the	need	to	sustain	both	human	and	non-human	lives		

- Embracing	adaptive	governance	means	thinking	holistically	about	social-

ecological	systems.	Water	law	and	policy	needs	to	include	social	and	economic	

dimensions	in	the	definition	of	the	‘natural	environment’		

Final	thought		

The	evidence	presented	in	this	thesis	illustrates	the	paramount	role	of	people	acting	at	

the	local	level,	particularly	their	capacity	to	self-organise	and	construct	local	water	

institutions	that	form	the	basis	for	adaptive	water	governance	from	local	to	global	

levels	in	the	Anthropocene.		
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Appendixes:	Details	of	the	water	policy	content	analysis		

	

Appendix	1:	Primary	topic	of	the	documents	as	classified	by	the	researcher	(n=190)	
	
Appendix	2:	Full	list	of	search	terms	and	word	frequencies	in	the	water	policy	content	analysis	

Search	term	 Number	of	Sources	
that	mention	the	
term	(n=190)		

Percentage	of	sources	
that	mention	the	term	

(%)		

Plan*		 170	 89	
Environment*	 164	 86	

Report*		 155	 82	
Monitor*	 150	 79	

"sustainable"	or	"sustainability"	 140	 74	
Trade*	 135	 71	

economic*	 134	 71	
Integrate	or	integration	 134	 71	

Risk*	 132	 69	
"catchment"	 127	 67	

social*	 121	 64	
efficient*	OR	efficiency	 117	 62	

Evaluate*	 115	 61	

0 5 10 15 20 25 30 35

Indigenous	engagement

Climate	change

Weeds	and	Pests

Planning

Water	charges	and	markets

Biodiversity	Conservation

Groundwater

Water	dependent	 Industries,	effluent

Urban	water,	IWCM

Catchment	management,	NRM,	Salinity

Dams,	weirs,	controlled	activity

Sewerage,	drainage	and	wastewater

Water	recycling	and	efficiency

Water	reform

Protection	and	restoration	of	water	quality,	…

River	and	water	management
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Plan*	AND	monitor*	AND	
evaluate*	

108	 57	

Adapt*	 107	 56	
science*	or	scientific*	 101	 53	

Asset*	 94	 49	
complex*	 91	 48	

"productivity"	OR	"productive"	 90	 47	
"catchment	management"	 89	 47	

Flood*	 87	 46	
"Security"	 80	 42	
drought*	 79	 42	

"biodiversity"	 72	 38	
"co-operative"	OR	"co-operate"	

OR	"cooperation"	
72	 38	

"sustainable	development"	 64	 34	
Optimise*	 61	 32	

"uncertain"	OR	"uncertainty"	 56	 29	
"risk	management"	 56	 29	

"climate	change"	OR	GW	or	GG	
(NOT	minister)		

51	 27	

"ecologically	sustainable	
development"	

50	 26	

Fire*	 50	 26	
learn*	or	lesson*	 49	 26	

"vulnerable"	OR	"vulnerability"		 48	 25	
"risk	assessment"	 45	 24	
"accountability"	OR	

"accountable"		
46	 24	

Storm*		 44	 23	
"socio-economic"	 41	 22	
"local	knowledge"	 39	 21	

"water	trading"	OR	"water	trade"	 35	 18	
political*	OR	politics*	 34	 18	
resilience	OR	resilient*	 34	 18	
"adaptive	management"		 33	 17	

"environmental	degradation"	 33	 17	
"NWI"	 32	 17	

"population	growth"	OR	
"population	increase"			

31	 16	

"total	catchment	management"	
OR	"integrated	catchment	

management"	

30	 16	

"Integrated	water	cycle	
management"	

25	 13	

"Integrated	catchment	
management"	

24	 13	
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"resilience"	 23	 12	
"precautionary	principle"	 22	 12	

"greenhouse	gas"	 21	 11	
"Restructure"	OR	"restructuring"	

OR	"restructured"	OR	
"institutional	change"	

21	 11	

"Scientific	knowledge"	 19	 10	
"Total	catchment	management"	 19	 10	

"extreme	events"		 17	 9	
"indigenous	knowledge"	OR	
"Traditional	knowledge"	OR	
"Aboriginal	knowledge"	OR	

"Cultural	knowledge"	

17	 9	

NWI	 17	 9	
"ecosystem	services"		 15	 8	

Scarcity*		 15	 8	
"best	available	science"		 11	 6	

"unpredictable"	 10	 5	
"adaptive	capacity"	OR	"capacity	

to	adapt"	
9	 5	

"adaptive		management"	AND	
learn*	

8	 4	

"environmental	change"	 8	 4	
"global	warming"	 7	 4	

"monitoring,	evaluation,	
reporting	and	improvement"	

7	 4	

Sea-level	rise	OR	rising	sea	level	
OR	rise	in	sea	level	

7	 4	

"environmental	asset"	 6	 3	
"institutional	change"	 6	 3	

"socio-economic	impact"	 6	 3	
“Globalisation”	OR	“global	

market”	
5	 3	

"localism"	 3	 2	
"social	change"	 3	 2	

Social/socio-ecological	system	 3	 2	
"global	change"	 2	 1	

"Integrated	water	resource/s	
management"		

2	 1	

"rapid	change"	 2	 1	
Mismatch*	 2	 1	

"adaptive	governance"	 1	 1	
"ecosystem	based	approach"		 1	 1	

"natural	asset"	 1	 1	
"social	learning"	 1	 1	
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Properties	for	keyword	searches		

A*	

“AB”	

A	AND	B	

A	OR	B		

Includes	stemmed	words		

Exact	phrase	

Both	A	and	B	are	discussed	in	the	source		

Either	A	or	B	or	both	are	discussed	in	the	source	

	

	

	

	

	

	

	

	

	

	

	

	



	

	 291	

Appendix	3:	Full	list	of	documents	included	in	the	content	analysis	of	water	policies	listed	on	the	websites	of	the	Commonwealth	Department	of	Environment,	New	South	
Wales	Office	of	Water	and	the	Lachlan	Catchment	Management	Authority	CAP	upgrade	

Document Title Date Governance Scale Department of 
Environment  

NSW Office of 
Water  

Lachlan CMA 
CAP upgrade  

1912 Water Act 1912 New South Wales No Yes No 
2007 Water Act 2007 Commonwealth Yes Yes No 
2008 IGA on MDB reform 2008 Inter-governmental Yes Yes No 
2008 Memorandum of understanding on MDB 
Reform 

2008 Inter-governmental Yes No No 

2009 NSW MOU Environmental Water 2009 Inter-governmental No Yes No 
2010 NSW Water Management partnership 
agreement 

2010 Inter-governmental Yes Yes No 

2012-2013 NSW Water supply and sewerage - 
Benchmarking report 

2014 New South Wales No Yes No 

2012-2013 NSW Water supply and sewerage - 
Performance monitoring report 

2014 New South Wales No Yes No 

2013 Intergovernmental Agreement on 
Implementing Water Reform in the Murray-Darling 
Basin 

2013 Inter-governmental Yes No No 

2014 Water Recovery Strategy for the Murray-
Darling Basin 

2014 Commonwealth Yes No No 

Access Licence Dealing Principles Order 2004 2004 New South Wales No Yes No 
Aquifer Risk Assessment Report 1998 New South Wales No Yes No 
Australia’s Biodiversity Conservation Strategy 
2010–2030 

2010 Commonwealth No No Yes 

Australian water reform 2009 second biennial 
assessment of progress in implementation of the 
NWI, 2009 

2009 Commonwealth No Yes No 

Australias water blueprint, national reform 
assessment 2014 

2014 Commonwealth No Yes No 

Basin Plan  legislative instrument 2012 Commonwealth Yes No Yes 
Basin Plan Explanatory Statement 2012 Commonwealth Yes No Yes 
Basin Plan Regulation Impact Statement 2012 Commonwealth Yes No Yes 
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Basin Salinity Management Strategy 2001-2015 2001 Inter-governmental No Yes No 
BASIX (Building Sustainability Index) 2009 New South Wales No Yes No 
Best-Practice Management of Water Supply and 
Sewerage Guidelines 2007 

2007 New South Wales No Yes No 

Biodiversity priorities for Widespread weeds, 
Lachlan CMA region 

2011 Catchment-river No No Yes 

Biodiversity priorities for Widespread weeds, 
Statewide Framework 

2011 New South Wales No No Yes 

Caring for our Country Outcomes 2008-2013 2008 Commonwealth No No Yes 
Catchment Management Authorities Act 2003 New South Wales No Yes No 
Central Tablelands Transitional Catchment Action 
Plan 

2013 Region-catchment No Yes No 

Central West Transitional Catchment Action Plan 2013 Region-catchment No Yes No 
COAG Water Reform Framework 1994 Commonwealth No Yes No 
COAG Work Program on Water 2008 2008 Commonwealth No Yes No 
Dams in NSW – do you need a licence 2014 New South Wales No Yes No 
Dams in NSW – what size are your existing dams 2010 New South Wales No Yes No 
Dams in NSW – what size dam can you build 
without a licence 

2014 New South Wales No Yes No 

Dams in NSW – where can they be built without a 
licence 

2014 New South Wales No Yes No 

Environment and Health Protection Guidelines for 
On-site Sewage Management for Single 
Households 1998 

1998 New South Wales No Yes No 

Environment Guidelines, use of Effluent by 
Irrigation 

2004 New South Wales No Yes No 

Environmental Planning and Assessment Act 1979 1979 New South Wales No No Yes 
Environmental water plan; River Bank Water Use 
Plan for the Lachlan Water Management Area No 1. 

2007 Catchment-river No No Yes 

EPBC 1999 (Vol. 1) 1999 Commonwealth Yes No Yes 
EPBC 1999 (Vol. 2) 1999 Commonwealth Yes No Yes 
Farm dams – have you considered everything 2008 New South Wales No Yes No 
Fish Habitat Protection Plan NO. 1 1995 New South Wales No No Yes 
Fisheries Management Act 1994 1994 New South Wales No No Yes 
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Greywater Fact Sheet 1 Greywater diversion 
devices - Do's and Don'ts 

2008 New South Wales No Yes No 

Greywater Fact Sheet 2 Choosing the right 
greywater system for your needs 

2008 New South Wales No Yes No 

Greywater Fact Sheet 3 Irrigating with greywater 2008 New South Wales No Yes No 
Greywater Fact Sheet 4 Keeping your plants and 
soil healthy with greywater 

2008 New South Wales No Yes No 

Greywater Fact Sheet 5 Maintenance of greywater 
diversion devices and treatment systems 

2008 New South Wales No Yes No 

Guide to the Lachlan Water sharing Plan 2003 Catchment-river No Yes Yes 
Guidelines for controlled activities 2010 New South Wales No Yes No 
Guidelines for In-stream works 2012 New South Wales No Yes No 
Guidelines for laying pipes and cables in 
watercourses 

2012 New South Wales No Yes No 

Guidelines for outlet structures 2010 New South Wales No Yes No 
Guidelines for riparian corridors 2012 New South Wales No Yes No 
Guidelines for vegetation Management Plans 2012 New South Wales No Yes No 
Guidelines for watercourse crossings 2012 New South Wales No Yes No 
Independent review of the Water Act 2014 Commonwealth Yes No No 
Information Sheet 1 Integrated Water Cycle 
Management – helping local water utilities provide 
better services 

2010 New South Wales No Yes No 

Information Sheet 2 What are the Integrated Water 
Cycle Management water service targets 

2010 New South Wales No Yes No 

Information Sheet 3 Identifying Integrated Water 
Cycle Management issues and developing 
solutions 

2010 New South Wales No Yes No 

Information Sheet 4 The role and purpose of the 
Project Reference Group 

2010 New South Wales No Yes No 

Information Sheet 5 Integrated Water Cycle 
Management scenarios – which one to use 

2010 New South Wales No Yes No 

Information Sheet 6 Evaluation of Integrated Water 
Cycle Management scenarios 

2010 New South Wales No Yes No 

Information Sheet 7 The role of consultants in the 
Integrated Water Cycle Management process 

2010 New South Wales No Yes No 
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Integrated Catchment Management in the MDB 
2001-2010 

2001 Commonwealth No No No 

Integrated resource planning for urban water, 
resource papers 

2011 Commonwealth No Yes No 

Integrated Water Cycle Management check list 2014 New South Wales No Yes No 
Integrated Water Cycle Management Demand Side 
Management Least Cost Planning Decision 
Support System Manual 2006 

2006 New South Wales No Yes No 

Intergovernmental Agreement for the Paroo River 
between NSW and Queensland 

2003 Inter-governmental No Yes No 

Intergovernmental Agreement on a National Water 
Initiative 

2004 Inter-governmental Yes Yes Yes 

Interim NSW Guidelines for Management of Private 
Recycled Water Schemes 

2008 New South Wales No Yes No 

Lachlan Environmental Water Management Plan 2013 Catchment-river No No Yes 
Lachlan Valley Annual Environmental Watering 
Plan 2013-14 

2013 Catchment-river No No Yes 

Liquid Trade Waste Regulation Guidelines 2009 2009 New South Wales No Yes No 
Local Land Services Act 2013 New South Wales No Yes No 
Lower Hawkesbury-Nepean Nutrient Management 
Strategy 2009 

2009 New South Wales No Yes No 

Macro water sharing plans – the approach for 
groundwater. A report to assist community 
consultation 

2011 New South Wales No Yes No 

Macro water sharing plans – the approach for 
unregulated rivers 2010. A report to assist 
community consultation 

2011 New South Wales No Yes No 

Macro water sharing plans – the approach for 
unregulated rivers. Access and trading rules for 
pools 

2011 New South Wales No Yes No 

Managing Urban Stormwater – Harvesting and 
Reuse 

2006 New South Wales No Yes No 

MOU in relation to Menindee Lakes 2010 Inter-governmental No Yes No 
MOU in relation to water sheparding 2010 Inter-governmental No Yes No 
Murray-Darling Basin Agreement Amending 2006 Inter-governmental No Yes No 
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Agreement 2006 
Murray–Darling Basin National Partnership 
Agreement, milestone assessment 2014 

2014 Commonwealth Yes No No 

National Framework for non-urban Water Metering 
Policy Paper 2009 

2009 Commonwealth No Yes No 

National Parks and Wildlife Act 1974 1974 Commonwealth No No Yes 
National Partnership Agreement on the Great 
Artesian Basin Sustainability Initiative 2010 

2010 Inter-governmental No Yes No 

National Plan for Water Security 2007 Commonwealth No No No 
National Urban water planning principles 2015 Commonwealth No Yes No 
National Water Initiative first biennial assessment 
of progress in implementation 

2007 Commonwealth No Yes No 

National Water Initiative pricing principles 2010 Commonwealth Yes No No 
National Wildlife Corridors Plan 2012 Commonwealth No No Yes 
Native Fish Strategy for the Murray-Darling Basin 
2003–2013 

2003 Inter-governmental No No Yes 

Native Vegetation Act 2003 2003 New South Wales No No Yes 
Natural Resources Commission Act 2003 2003 New South Wales No No Yes 
Noxious Weeds Act 1993 1993 New South Wales No No Yes 
NSW 2021 2011 New South Wales No Yes Yes 
NSW Algal Management Strategy 1992 New South Wales No Yes No 
NSW Aquifer Interference Policy 2012 New South Wales No Yes No 
NSW Biosecurity Strategy 2013 New South Wales No No Yes 
NSW Code of Practice for Plumbing and Drainage 
2006 

2006 New South Wales No Yes No 

NSW Control Plan for the Noxious Fish Carp 
(Cyprinus carpio) 

2010 New South Wales No No Yes 

NSW Department of Local Government Septic Safe 
On-Site Sewage Information Management System 
Handbook 

2003 New South Wales No Yes No 

NSW Diffuse Source Water Pollution Strategy 2009 2009 New South Wales No Yes Yes 
NSW Floodplain Harvesting Policy 2013 New South Wales No Yes No 
NSW Groundwater Quality Protection Policy 1998 1998 New South Wales No Yes No 
NSW Guidelines for Greywater Reuse in sewered, 2008 New South Wales No Yes No 
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single household residential premises 
NSW Implementation Plan for the National Water 
Initiative 2006 

2006 New South Wales No Yes No 

NSW Interim Water Meter Standards 2009 New South Wales No Yes No 
NSW Natural Resources Monitoring, Evaluation 
and Reporting Strategy 2010-2015 

2010 New South Wales No Yes Yes 

NSW policy for managing access to buried 
groundwater sources 

2011 New South Wales No Yes No 

NSW Salinity Strategy 2011 New South Wales No No Yes 
NSW Sand and Gravel Extraction Policy for Non-
Tidal Rivers 

1992 New South Wales No Yes No 

NSW State Groundwater Dependent Ecosystems 
Policy 2002 

2002 New South Wales No Yes Yes 

NSW State Groundwater Policy Framework 
Document 

1997 New South Wales No Yes No 

NSW State Rivers and Estuaries Policy 1993 New South Wales No Yes No 
NSW Water Conservation Strategy 2000 2000 New South Wales No Yes No 
NSW Water Extraction Monitoring Policy 2007 2007 New South Wales No Yes No 
NSW Water Quality and River Flow Objectives – 
Lachlan River 

2015 Catchment-river No No Yes 

NSW Water Reforms, a secure and sustainable 
future 

2004 New South Wales No Yes No 

NSW Weirs Policy 1991 New South Wales No Yes Yes 
NSW Wetlands Management Policy 1996 New South Wales No Yes Yes 
NSW-QLD border rivers intergovernmental 
agreement 2008 

2008 Inter-governmental No Yes No 

NWI Policy Guidelines for water planning 2010 Commonwealth No No No 
NWQMS Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality Primary 
Industries Rationale and Background 

2000 Commonwealth Yes Yes No 

NWQMS Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality Vol. 1 The 
Guidelines 

2000 Commonwealth Yes Yes No 

NWQMS Australian and New Zealand Guidelines 
for Fresh and Marine Water Quality Vol. 2 Aquatic 

2000 Commonwealth Yes Yes No 
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ecosystems rationale and background information 
NWQMS Australian Drinking Water Guidelines 2011 
version 3.1 

2011 Commonwealth Yes Yes No 

NWQMS Australian guidelines for sewage systems 
effluent management 

1997 Commonwealth Yes Yes No 

NWQMS Australian Guidelines for Urban 
Stormwater Management 

2000 Commonwealth Yes Yes No 

NWQMS Australian guidelines for water quality 
monitoring and reporting 

2000 Commonwealth Yes Yes No 

NWQMS Australian Guidelines for Water Recycling 
Managing Health and Environmental Risks 2006 
(Phase 1) 

2006 Commonwealth No Yes No 

NWQMS Australian Guidelines for Water Recycling, 
Managing Health and Environmental Risks (Phase 
2) 2008, Augmentation of Drinking Water Supplies 

2008 Commonwealth No Yes No 

NWQMS Australian Guidelines for Water Recycling, 
Managing Health and Environmental Risks (Phase 
2) 2009, Managed Aquifer Recharge 

2009 Commonwealth No Yes No 

NWQMS Australian Guidelines for Water Recycling, 
Managing Health and Environmental Risks (Phase 
2) 2009, Stormwater Harvesting and Reuse 

2009 Commonwealth No Yes No 

NWQMS Effluent management guidelines for 
aqueous wool scouring and carbonising in 
Australia 

1999 Commonwealth Yes No No 

NWQMS Effluent Management Guidelines for 
Australian Wineries and Distilleries 

1998 Commonwealth Yes No No 

NWQMS Effluent management guidelines for dairy 
processing in Australia 

1999 Commonwealth Yes No No 

NWQMS Effluent management guidelines for dairy 
sheds in Australia 

1999 Commonwealth Yes No No 

NWQMS Effluent management guidelines for 
intensive piggeries in Australia 

1999 Commonwealth Yes No No 

NWQMS Effluent management guidelines for 
Tanning and related industries 

1999 Commonwealth Yes No No 

NWQMS Guidelines for Groundwater Quality 2013 Commonwealth Yes Yes No 



	

	 298	

Protection in Australia 
NWQMS Guidelines for managing risk in 
recreational waters 

2008 Commonwealth Yes Yes No 

NWQMS Guidelines for sewage systems 
acceptance of trade waste (industrial waste) 

1994 Commonwealth Yes Yes No 

NWQMS Guidelines for sewage systems biosolids 
management 

2004 Commonwealth Yes Yes No 

NWQMS Guidelines for sewage systems sewage 
system overflows 

2004 Commonwealth Yes Yes No 

NWQMS Guidelines for sewage systems use of 
reclaimed water 

2000 Commonwealth Yes Yes No 

NWQMS Implementation Guidelines 1998 Commonwealth Yes Yes No 
NWQMS Overview of the Australian Guidelines for 
Water Recycling Managing Health and 
Environmental Risks 2006 

2006 Commonwealth Yes Yes No 

NWQMS Rural land uses and water quality 2000 Commonwealth Yes Yes No 
NWQMS Water quality management policies and 
principles, a reference document 

1994 Commonwealth Yes Yes No 

Policy and Guidelines for Fish Friendly Road 
Crossings 

2003 Commonwealth No No Yes 

Policy for Sustainable Agriculture in New South 
Wales 

1998 Commonwealth No No Yes 

Principles for the Regional NRM Planning for 
Climate Change Fund (The Principles) 

2014 Commonwealth No No Yes 

Reforming arrangements for regulating plumbing 
and drainage in New South Wales – Review Report 
2009 

2009 New South Wales No Yes No 

Rural Floodplain Management Plan, Lachlan River 
Hillston Floodplain Management Plan Lake 
Brewster to Whealbah October 

2005 Catchment-river No No Yes 

Rural Floodplain Management Plan, Lachlan River 
Jemalong Gap to Condobolin Floodplain 
Management Plan 

2012 Catchment-river No No Yes 

Rural Lands Protection Act 1998 1998 New South Wales No No Yes 
Securing a clean energy future The Australian 2011 Commonwealth No No Yes 
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Government’s Climate Change Plan 
Snowy Water Inquiry Outcomes Implementation 
Deed 2002 

2002 Inter-governmental No Yes No 

South East Transitional Catchment Action Plan 2013 Region-catchment No Yes No 
Standard for Quality Natural Resources 
Management 

2005 New South Wales No Yes Yes 

State Environmental Planning Policy No 44-Koala 
Habitat Protection 

2000 New South Wales No No Yes 

State Environmental Planning Policy No. 14 – 
Coastal Wetlands 

2011 New South Wales No Yes No 

State Water Management Outcomes Plan – part 1 2005 New South Wales No Yes No 
State Water Management Outcomes Plan – part 2 2005 New South Wales No Yes No 
Strategic Regional Land Use Policy 2012 New South Wales No Yes Yes 
Stressed Rivers Assessment Report 1998 1998 New South Wales No Yes No 
Sydney –Canberra Corridor Regional Strategy 2006 Region-catchment No No Yes 
The National Water Initiative, securing Australias 
water future, 2011 assessment 

2011 Commonwealth No Yes No 

The NSW State Groundwater Policy Framework 
Document 

1997 New South Wales No No Yes 

Threatened Species Conservation (TSC) Act 1995 New South Wales No No Yes 
Two Ways Together. Partnerships A New Way of 
Doing Business with Aboriginal People 

2011 New South Wales No No Yes 

Water Charge (Infrastructure) Rules 2010 2010 Commonwealth Yes Yes No 
Water Charge (Infrastructure) Rules 2010 
Explanatory Statement 

2010 Commonwealth Yes Yes No 

Water Charge (Termination Fees) Rules 2009 2009 Commonwealth Yes Yes No 
Water Charge (Termination Fees) Rules 2009 
Explanatory Statement 

2009 Commonwealth Yes Yes No 

Water Compliance Policy 2010 New South Wales No Yes No 
Water Efficiency Labelling and Standards Act 2005 Commonwealth Yes No No 
Water Efficiency Labelling and Standards 
Determination (No. 2) 

2013 Commonwealth No Yes No 

Water Efficiency Labelling and Standards 
Determination (No. 2) Explanatory Statement 

2013 Commonwealth Yes No No 
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Water for the future 2008 Commonwealth Yes No No 
Water Management Act 2000 2000 New South Wales No Yes No 
Water Market Rules 2009 2009 Commonwealth Yes Yes No 
Water Market Rules 2009 Explanatory Statement 2009 Commonwealth Yes Yes No 
Water Regulations 2008 2008 Commonwealth Yes No No 
Water Sharing Plan for Lower Lachlan 
Groundwater Source 2003 

2003 Catchment-river No Yes Yes 

Water Sharing Plan for the Lachlan Regulated River 
Water Source 2003 

2003 Catchment-river No Yes Yes 

Water Sharing Plan for the Mandagery Creek Water 
Source 2003 

2003 Catchment-river No Yes Yes 

Water Sharing Plan for the NSW Murray-Darling 
Basin Fractured Rock Groundwater Sources 2011 

2011 Catchment-river No Yes Yes 

Western Transitional Catchment Action Plan 2014 Region-catchment No Yes No 
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