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Abstract	

This	 thesis	 proposes	 that	 a	 Kerbside	 Recycling	 Service	 would	 be	 environmentally	

beneficial	 for	 Alice	 Springs,	 a	 remote	 town	 in	 the	 Northern	 Territory	 (NT)	 of	 Australia,	

where	 recyclables	must	 travel	 a	minimum	of	 1500km	 to	be	 recycled.	 In	 support	 of	 this	

argument,	I	conducted	a	series	of	household	waste	audits	in	order	to	estimate	recyclable	

yields	from	the	residential	sector;	developed	an	articulated	truck	model	to	calculate	the	

transport	 energy	 costs	 of	 recycling;	 evaluated	 the	 environmental	 costs	 and	 benefits	 of	

implementing	 a	 Kerbside	 Recycling	 Service;	 and	 conducted	 a	 survey	 of	 local	 business	

attitudes	towards	waste	and	recycling.	

	

The	average	Alice	Springs	household	generated	17.6	(±4.4)	kg	of	waste	per	week,	with	

almost	half	(46%)	of	this	waste	recyclable	and	a	further	33%	compostable.	Composting	

food	&	garden	waste	locally	and	recycling	glass	(preferably	in	Alice	Springs),	paper	&	

cardboard	and	plastics	were	identified	as	the	four	priority	areas	for	residential	recycling.	

Recycling	steel	and	aluminium	were	also	environmentally	beneficial.	If	a	residential	

Kerbside	Recycling	and	Organic	Collection	Service	were	to	be	implemented	in	Alice	

Springs,	an	estimated	3,400	tonnes	of	waste	could	be	diverted	from	landfill	each	year,	

achieving	a	residential	waste	reduction	target	of	35%.		

	

Local	 businesses	were	 generally	 supportive	 of	 the	 introduction	 of	 a	 Kerbside	 Recycling	

Service,	 as	 evidenced	 by	 their	 willingness	 to	 participate	 in	 and	 financially	 contribute	

towards	a	future	service.	The	use	of	 local	government	rates,	the	introduction	of	a	‘user-

pays’	 pricing	 system	 and	 the	 collection	 of	 unredeemed	 financial	 deposits	 from	 the	 NT	

Government’s	Container	Deposit	Scheme	were	identified	as	potential	funding	options	for	



	

	 xvi	

the	 delivery	 of	 a	 future	 Kerbside	 Recycling	 Service.	 Policy	 improvements	 to	 the	 NT	

Government’s	Container	Deposit	Scheme	were	also	identified.		

	

This	thesis	effectively	demonstrates	that	despite	unavoidably	large	travel	distances,	the	

introduction	of	a	Kerbside	Recycling	and	Organic	Collection	Service	would	be	an	

environmentally	beneficial	policy	for	Alice	Springs.
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1 General	introduction	

Human	 activities	 inherently	 make	 waste.	 The	 environmental	 impacts	 of	 managing	 this	

waste	are	significant	and	include	the	consumption	of	land	and	natural	resources,	as	well	

as	the	pollution	of	the	atmosphere,	soil	and	groundwater.	Waste	management	is	a	global	

problem	of	 an	 immense	 scale,	with	 an	 estimated	 1.3	 billion	 tonnes	 of	municipal	waste	

generated	annually	(World	Bank	2012,	p.	8).	Waste	management	is	a	particular	problem	

in	 low	and	middle-income	countries,	where	 inadequate	waste	collection	services	pose	a	

threat	 to	 both	 the	 environment	 and	 human	 health	 (UNEP	 &	 ISWA	 2015).	 Additionally,	

low-income	countries	often	 face	 the	burden	of	dealing	with	hazardous	electronic	waste	

transported	 illegally	 from	more	developed	countries	 (Nnorom	&	Osibanjo	2008).	Within	

Australia,	 regional	 and	 remote	 communities	 also	 struggle	 to	 manage	 their	 waste	 and	

recover	 resources	 effectively,	 with	 challenges	 including	 lack	 of	 access	 to	 markets	 for	

recyclables,	 large	 distances	 to	 reprocessing	 facilities,	 poor	 road	 conditions	 and	 the	

difficulty	of	retaining	staff	(Regional	&	Remote	Australia	Working	Group	2013).		

	

In	2006/07	Australians	generated	in	the	order	of	44	million	tonnes	of	waste	per	year,	of	

which	 approximately	 29%	was	Municipal	 Solid	Waste	 (MSW),	 derived	 from	 households	

and	 local	Council	operations	 (Environment	Protection	and	Heritage	Council	2010,	p.	22-

24).	 The	amount	of	waste	 generated	by	Australians	has	been	 increasing	 at	 an	 alarming	

rate;	between	2002/03	and	2006/07	total	waste	increased	by	31%,	whilst	the	population	

grew	by	only	6%	(Environment	Protection	and	Heritage	Council	2010,	p.	22).	Fortunately,	

national	efforts	to	recycle	are	resulting	in	approximately	52%	of	this	waste	being	diverted	

from	landfill	(Environment	Protection	and	Heritage	Council	2010,	p.	22).	
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The	Australian	Government	is	currently	grappling	with	the	challenge	of	strengthening	the	

collection	 and	 classification	 of	 waste	 and	 recycling	 data	 nationally	 (Environment	

Protection	 and	 Heritage	 Council	 2009;	 Net	 Balance	 Management	 Group	 2009;	

Productivity	Commission	2006).	As	a	case	in	point,	waste	data	for	the	Northern	Territory	

has	been	identified	as	being	incomplete	and	incomprehensive	(Net	Balance	Management	

Group	2009).	Based	on	best	available	data,	 it	 is	estimated	that	374,000	tonnes	of	waste	

were	generated	in	the	Northern	Territory	during	2006/07,	of	which	only	4%	was	recycled	

(Environment	Protection	and	Heritage	Council	2010,	p.	26).	This	recycling	rate	is	far	lower	

than	the	national	average	of	52%.	Waste	and	recycling	data	for	the	Northern	Territory	has	

been	historically	derived	from	data	provided	by	Darwin	City	Council,	and	therefore	does	

not	adequately	represent	the	recycling	or	waste	generated	in	other	major	centres	in	the	

Northern	Territory.		

	

The	lack	of	municipal	recycling	options	for	Alice	Springs	residents	and	businesses	in	2008	

was	my	main	motivation	for	embarking	on	this	research.	Additionally,	gaps	in	local	waste	

data,	 particularly	 at	 the	 household	 level	 in	 Alice	 Springs,	 gave	 further	 impetus.	 My	

primary	 research	question	was	 to	determine	whether	 it	 is	environmentally	beneficial	 to	

implement	a	Kerbside	Recycling	Service	 in	Alice	Springs,	 considering	 the	 large	 transport	

distances	to	interstate	reprocessing	facilities.	During	the	intervening	time,	local	recycling	

options	 have	 improved	 and	 the	 commitment	 by	 local	 and	 Territory	 governments	 to	

further	 improve	recycling	options	has	become	evident.	My	research	aims	to	fill	some	of	

the	 gaps	 in	 knowledge	 about	 the	 viability	 of	 recycling	 in	 Alice	 Springs,	 to	 enable	

government	 and	 other	 stakeholders	 to	 progress	 the	 most	 appropriate	 and	 efficient	

recycling	options	for	Alice	Springs.	
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Alice	Springs	in	the	Northern	Territory	(NT),	Australia	is	known	as	Mparntwe	to	the	local	

Arrente	people	who	have	 lived	 in	 the	Central	Australian	desert	 for	 tens	of	 thousands	of	

years.	 Situated	 in	 the	 geographic	 centre	of	Australia,	Alice	 Springs	 and	 the	 surrounding	

MacDonnell	 Ranges	 are	 tourist	 destinations,	which	 in	 2014	 received	 a	 total	 of	 339,000	

visitors,	contributing	$252	million	dollars	to	the	local	economy	(Tourism	NT	2014,	p.	2).	In	

comparison,	 Alice	 Springs	 has	 a	 small	 and	 resilient	 population	 of	 28,000,	 and	 provides	

services	 for	 40,000	 people	 over	 more	 than	 half	 a	 million	 square	 kilometres	 of	 remote	

Australia	(Northern	Territory	Government	2010,	p.	1).	

	

1.1 The	availability	of	waste	data	for	Alice	Springs	

The	NT	Government’s	Waste	Management	and	Pollution	Control	Act	 	 requires	 the	Alice	

Springs	Town	Council	 to	 report	annual	quantities	of	waste	sent	 to	 their	Regional	Waste	

Management	 Facility	 as	 part	 of	 their	 landfill	 license	 requirements	 (Net	 Balance	

Management	 Group	 2009).	 Waste	 and	 recycling	 data	 from	 the	 Alice	 Springs	 Town	

Council’s	 Regional	 Waste	 Management	 Facility	 (Table	 1.1)	 gives	 an	 indication	 of	 the	

contribution	of	waste	from	the	Municipal	Solid	Waste	sector.	
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Table	1.1:	Waste	generation	per	sector	(tonnes	per	year),	7-year	average	from	2006/07	to	

2012/13,	Alice	Springs	Regional	Waste	Management	Facility.	

Waste	type	 Tonnes	per	year	(7-year	average)	

Municipal	Solid	Waste	 14,300	

Commercial	&	Industrial	 18,300	

Construction	&	Demolition	 6,700	

Clean	fill	 29,600	

TOTAL	(including	clean	fill)	 68,900	

Source:	Raw	dataset	provided	by	Alice	Springs	Town	Council,	2006/07	to	2012/13	(Alice	Springs	Town	Council	

2013).	Data	categorised	by	researcher.		

	

In	Alice	Springs,	Municipal	Solid	Waste	(MSW)	contributes	21%	of	total	waste	generated.	

In	 comparison,	 Municipal	 Solid	 Waste	 in	 the	 Northern	 Territory	 was	 reported	 to	

contribute	32%	of	the	waste	stream	in	2008/09	(Hyder	Consulting	Pty	Ltd	2011a,	p.	45).	In	

the	2013/14	financial	year,	a	total	of	3,503	tonnes	of	waste	was	recycled	and/or	mulched	

at	the	Regional	Waste	Management	Facility	(Alice	Springs	Town	Council	2014c,	pp.	1-2),	

which	 equates	 to	 a	 recycling	 rate	 of	 8%	 of	 total	 waste	 including	 clean	 fill,	 or	 11.2%	

excluding	 clean	 fill.	More	 detailed	 analysis	 of	 the	 recycling	 breakdown	 for	 2013/14	 for	

Alice	Springs	Town	Council	 (Alice	Springs	Town	Council	2014c),	 indicates	that	residential	

recycling	consists	primarily	of	green	waste	(i.e.	garden	waste),	and	a	small	proportion	of	

drop-off	paper	&	cardboard,	electronic	waste,	glass,	household	goods,	and	metals,	with	

an	 estimated	 diversion	 of	 830	 tonnes	 per	 annum,	 equating	 to	 approximately	 6%	 of	

Municipal	 Solid	Waste.	 	 The	 average	Municipal	 Solid	Waste	 (MSW)	 for	 Alice	 Springs	 is	

approximately	 540	 kg	 per	 person	 per	 year1.	 The	 national	 per	 capita	 average	 of	 MSW	

based	on	2008/09	data	 is	642	kg	(Hyder	Consulting	Pty	Ltd	2011a,	p.	45),	although	local	

and	national	datasets	are	difficult	to	compare,	due	to	variation	in	methodology	and	waste	
																																																													

1	Total	Municipal	Solid	Waste	(14,300)	divided	by	resident	population	of	26,514	people	reside	in	Alice	Springs	
as	of	2008	(Australian	Bureau	of	Statistics,	2008).	
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definitions,	 such	 as	whether	 clean	 fill	 is	 included	 in	 analyses.	Understanding	 household	

waste	 quantity	 and	 composition	 is	 an	 important	 part	 of	 effective	 waste	 minimisation	

strategies	(Dennison,	Dodd	&	Whelan	1996).	Accurate	data	at	the	household	level	can	be	

used	to	generate	estimates	of	recyclable	yields	for	the	residential	sector,	which	highlights	

the	 key	 areas	 to	 focus	 on	 for	 municipal	 recycling,	 reuse	 and	 waste	 prevention.	 The	

amount	of	waste	produced	by	a	typical	Alice	Springs	household,	and	its	composition,	was	

identified	 as	 a	 data	 gap	 during	 preliminary	 discussions	 with	 the	 Alice	 Springs	 Town	

Council	in	2008.		

	

1.2 Policy	drivers	for	waste	management	and	recycling	in	Alice	Springs	

1.2.1 Australian	Government	

The	National	Waste	Policy	(2009)	was	collectively	endorsed	by	all	Australian	Environment	

Ministers	 and	 set	 the	 direction	 of	 the	 nation’s	waste	management	 from	2010	 to	 2020.	

The	 aims	 outlined	 in	 this	 policy	 are	 to	 avoid	 waste	 generation,	 manage	 waste	 as	 a	

resource	 and	 reduce	 the	 environmental	 impacts	 of	 waste	 (Department	 of	 the	

Environment	 2015).	 Key	 policy	 areas	 for	 reform	 that	 are	 both	 directly	 and	 indirectly	

relevant	to	my	research	include:	the	management	of	products	responsibly	to	the	end	of	

their	life	‘product	stewardship’,	sustainable	procurement,	improved	packaging,	a	national	

waste	classification	system,	a	reduction	of	biodegradables	to	landfill,	providing	services	to	

regional	 and	 remote	 communities;	 and	 regular	 waste	 reporting	 every	 three	 years	

(Department	of	the	Environment	2015).	Whilst	the	national	waste	agenda	is	important,	it	

is	 essentially	 the	actions	of	Northern	Territory	Government	and	 the	Alice	 Springs	 Town	

Council	 that	 provide	 the	programs,	 services	 and	 infrastructure,	which	directly	 influence	

the	capacity	for	residents	of	Alice	Springs	to	recycle.	
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1.2.2 Northern	Territory	(NT)	Government	

There	has	been	significant	positive	action	from	the	Northern	Territory	(NT)	Government	

over	 the	 past	 five	 years	 in	 regards	 to	 litter	 abatement,	 recycling	 and	 the	 use	 of	more	

sustainable	 packaging.	 The	 Environment	 Protection	 (Beverage	 Containers	 and	 Plastic	

Bags)	 (NT)	 Act	 2011,	 provides	 a	 legal	 framework	 for	 the	 NT	 Government’s	 Container	

Deposit	Scheme	(CDS)	and	the	regulation	of	single	use	non-biodegradable	plastic	bags	(NT	

Department	 of	 Lands	 Planning	 and	 the	 Environment	 2013).	 The	 NT	 Government’s	

Container	Deposit	Scheme	was	introduced	on	the	3	January,	2012	with	the	aim	to	reduce	

litter	 from	 beverage	 containers,	 increase	 recycling	 and	 minimise	 waste	 to	 landfill	 (NT	

Environment	Protection	Authority	2014).	The	Container	Deposit	Scheme	offers	a	financial	

incentive	of	10c	per	approved	beverage	container	to	residents	of	the	Northern	Territory.	

This	 has	 effectively	 secured	 recycling	 markets	 for	 plastic,	 glass,	 aluminium	 and	 liquid	

paperboard	(LPB)	beverage	containers.	In	2012/13,	a	staggering	150	million	CDS	beverage	

containers	 were	 sold	 in	 the	 Northern	 Territory,	 with	 close	 to	 70	 million	 beverage	

containers	 returned	 for	 recycling	 through	 the	 NT	 Government’s	 Container	 Deposit	

Scheme;	 a	 return	 rate	 of	 46%	 (NT	Department	 of	 Lands	 Planning	 and	 the	 Environment	

2013,	p.	7).		

	

The	Container	Deposit	 Scheme	 is	 just	 one	part	of	 the	Northern	Territory	Government’s	

2030	Strategic	Plan	(NT	Department	of	the	Chief	Minister	2009),	which	has	the	ambitious	

aim	of	reducing	the	amount	of	waste	to	 landfill	by	50%	by	2020.	The	Strategic	Plan	also	

aspires	to	provide	more	residential	areas	with	the	capacity	to	recycle	in	order	to	achieve	

this	 waste	 reduction	 goal	 (NT	 Department	 of	 the	 Chief	 Minister	 2009).	 The	 Northern	

Territory	Government’s	Guidelines	for	the	Siting,	Design	and	Management	of	Solid	Waste	

Disposal	 Sites	 (NT	 Environment	 Protection	 Authority	 2013)	 encourages	 salvaging	waste	

for	 reuse	and	recycling.	Finally,	 the	 recently	published	Waste	Management	Strategy	 for	
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the	 Northern	 Territory	 (2015d)	 has	 the	 overarching	 objective	 to	 improve	 waste	

management	outcomes	for	 the	Northern	Territory,	although	no	waste	reduction	targets	

are	set	within	this	document.	

	

1.2.3 Alice	Springs	Town	Council	

Alice	 Springs	 Town	 Council	 has	 been	 increasingly	 proactive	 about	 managing	 its	 waste	

more	 economically.	 In	 July	 2012,	 the	 Council	 took	 over	 the	 landfill	 management	 from	

private	 contractors,	 with	 the	 landfill	 now	 operating	 as	 a	 business	 unit	 of	 Council.	 The	

completion	 in	 2014	 of	 a	 $5	 million	 government-funded	 upgrade	 of	 the	 Alice	 Springs	

landfill	 site,	 known	 as	 the	 ‘Regional	Waste	Management	 Facility’,	 is	 in	 line	with	 earlier	

visions	from	Council’s	Waste	Reduction	Plan	(1999)	and	Landfill	Management	Plan	(2000).	

The	more	recent	Alice	Springs	Landfill	Environmental	Management	Plan	(2010)	identified	

that	the	 landfill	has	an	expected	 life	span	of	approximately	9.4	years	(Tonkin	Consulting	

2010,	 p.	 25).	 Some	of	 the	 strategies	 identified	 to	 extend	 the	 life	 of	 the	 landfill,	 include	

resource	 recovery,	 using	 less	 soil	 cover	 and	 improving	 waste	 compaction	 practices	

(Tonkin	 Consulting	 2010).	 Council	 independently	 runs	 a	 Cash-for-Containers	 scheme,	

which	offers	a	10c	 rebate	 for	 glass,	wine	and	 spirit	bottles,	 as	 these	 containers	are	not	

covered	 in	 the	 NT	 Government’s	 Container	 Deposit	 Scheme.	 This	 glass	 is	 used	 in	 the	

Council’s	 glass	 crushing	 operation.	 Alice	 Springs	 Town	 Council	 has	 recently	 acquired	

funding	 from	 the	 Northern	 Territory	 Government	 to	 develop	 a	 comprehensive	 waste	

strategy	 (NT	Environment	Protection	Authority	2015b).	 This	will	 provide	an	opportunity	

for	 the	 Council	 to	 set	 clear	 waste	 reduction	 targets	 and	 develop	 unique	 waste	

management	and	recycling	solutions,	customised	for	the	needs	of	the	local	community.		
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1.3 Other	factors	that	influence	recycling	in	Alice	Springs	

1.3.1 Availability	of	existing	recycling	infrastructure		

Households	that	choose	to	recycle	in	Alice	Springs	primarily	make	use	of	a	range	of	drop-

off	recycling	depots.	These	include	the	Envirobank	depot	for	beverage	containers	that	are	

included	in	the	NT	Government’s	Container	Deposit	Scheme,	as	well	as	private	recyclers	

who	offer	drop-off	facilities	for	cardboard	(Cleanaway)	and	glass	and	metals	(Russ	Driver	

&	Co.).	The	Council-operated	Regional	Waste	Management	Facility	offers	free	drop-off	for	

green	 waste,	 provides	 a	 10c	 rebate	 for	 glass	 wine	 and	 spirit	 bottles,	 and	 charges	 a	

disposal	fee	when	residents	drop-off	cardboard,	metals,	hazardous	waste	and	electronic	

waste.	These	depots	are	spread	around	different	parts	of	Alice	Springs,	which	means	that	

residents	must	have	access	 to	a	vehicle	and	be	prepared	 to	contribute	 time,	effort	and	

sometimes	money	to	recycle.			

	

Despite	documented	community	support	for	recycling	in	Alice	Springs,	evidenced	through	

community	 consultation	 (Maunsell	McIntyre	 Pty	 Ltd	 1999),	 community	 surveys	 (Impact	

Environmental	 Consulting	 2003),	 and	 participation	 in	 the	 NT	 Government’s	 Container	

Deposit	Scheme	(NT	Department	of	Lands	Planning	and	the	Environment	2013),	there	is	

currently	 no	 government-operated	 Kerbside	 Recycling	 Service.	 To	 fill	 the	 gap,	 two	

privately	 operated	 Kerbside	 Recycling	 Services	 exist,	 which	 are	 free	 to	 residents.	 Russ	

Driver	&	Co,	a	local	metal	and	glass	recycler,	supplies	three	44-gallon	drums	to	houses	to	

separate	their	coloured	glass	into	clear,	green	and	brown	categories.	In	an	interview	with	

Liz	 Driver	 in	 2011,	 she	 explained	 that	 the	 drums	 are	 collected	 on	 an	 as-needs	 basis,	

contaminants	 are	 removed	 by	 hand	 and	 glass	 is	 crushed	 using	 an	 onsite	 glass	 crusher,	

before	 being	 transported	 to	 Adelaide	 for	 reprocessing.	 A	 second	 business,	 ‘Recyclabill’	

provides	 bins	 to	 residences	 and	 collects	 aluminium	 and	 steel	 cans,	 glass,	 and	 eligible	
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Container	Deposit	Scheme	(CDS)	beverage	containers	(Forth	2015).	Cleanaway	also	offers	

a	 free	 drop-off	 facility	 for	 cardboard	 at	 its	 premises	 and	 a	 fee-for-service	 collection	 of	

cardboard	 for	 businesses	 (Alice	 Springs	 Town	 Council	 2014d).	 	 A	 comprehensive	 list	 of	

recycling	 options	 for	 Alice	 Springs	 are	 outlined	 in	 the	 ‘Residential	 recycling	 directory’	

(Alice	 Springs	 Town	 Council	 2014d).	 Reviewing	 the	 existing	 recycling	 infrastructure	 and	

developing	 straightforward	 recycling	 options	would	make	 recycling	more	 accessible	 for	

Alice	Springs	residents	and	most	likely	increase	recycling	yields.	

	

1.3.2 What	motivates	recycling	behaviour?		

Understanding	 the	 behavioural	 factors	 that	 influence	 people’s	 ability	 to	 recycle	

successfully	 is	 the	key	to	a	well-designed	recycling	scheme.	The	 level	of	concern	for	the	

environment,	(Edgerton,	McKechnie	&	Dunleavy	2009;	Perrin	&	Barton	2001),	knowledge	

about	 recycling	 (Edgerton,	McKechnie	&	Dunleavy	2009;	Tonglet,	Phillips	&	Bates	2004)	

and	 socioeconomic	 variables	 such	 as	 gender,	 age,	 higher	 education	 and	 income	 (Kurz,	

Linden	&	Sheehy	2007;	Saphores	et	al.	2006;	Sidique,	S,	Lupi	&	Joshi	2010)	all	 influence	

participation	 in	 recycling.	 Convenience	 is	 recognised	 as	 a	 large	motivator	 for	 recyclers,	

with	people	who	live	closer	to	recycling	drop-off	points	more	likely	to	recycle	than	those	

who	live	further	away	(Saphores	et	al.	2006).	Convenience	in	reaching	waste	facilities	and	

ease	 of	 separating	 waste	 result	 in	 less	 time	 spent	 recycling,	 which	 promotes	 overall	

recycling	behaviour	(Gonzalez-Torre	PL	2003).	Whilst	drop-off	recycling	facilities	are	used	

by	some	highly-motivated	people	who	also	have	a	means	of	transport,	the	convenience	of	

a	 Kerbside	 Recycling	 Service	 remains	 unparalleled	 and	 has	 been	 proven	 to	 encourage	

recycling	(Perrin	&	Barton	2001;	Sidique,	SF,	Joshi	&	Lupi	2010).	Providing	residents	with	a	

kerbside	recycling	service	has	been	found	to	‘trigger’	recycling	behaviour,	irrespective	of	a	

person’s	attitude	towards	recycling	(Timlett	&	Williams	2008).		
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It	has	been	estimated	that	approximately	15%	of	residents	regularly	use	recycling	drop-

off	 depots	 (Ohio	 Environmental	 Protection	 Agency	 2004,	 p.	 14),	 in	 comparison	 to	

participation	 rates	 of	 84%	 for	 a	 typical	 Kerbside	 Recycling	 Service	 (Darwin	 City	 Council	

2010,	 p.	 65).	 Yields	 of	 recyclable	materials	 between	 the	 two	 systems	 also	 vary	 greatly,	

with	 an	 estimated	 annual	 yield	 of	 55kg	 of	 recyclables	 per	 participating	 household	

generated	through	a	recycling	drop-off	program	(Skumatz	Economic	Research	Associates	

2010,	p.	87),	compared	to	a	yield	of	266	kg	per	household	per	year	for	a	typical	household	

with	a	Kerbside	Recycling	Service	in	regional	Victoria	(Sustainability	Victoria	2013,	p.	16).	

Higher	yield	collection	through	a	kerbside	system	may	be	a	result	of	a	higher	frequency	of	

participation	 in	 a	 weekly	 collection	 service,	 or	 it	 may	 reflect	 a	 broader	 range	 of	

recyclables	collected	through	a	Kerbside	Recycling	Service.	Materials	collected	in	a	typical	

Kerbside	 Recycling	 Service	 include;	 metals	 (steel	 and	 aluminium),	 glass,	 paper	 &	

cardboard,	plastics,	and	food	&	garden	waste.	

	

The	 benefit	 of	 a	 recycling	 drop-off	 depot	 is	 its	 low	 operational	 cost,	 as	 labour	 and	

transportation	costs	are	 transferred	 to	 the	 recycler	 (Sidique,	 S,	 Lupi	&	 Joshi	2010).	One	

cost	analysis	by	the	City	of	Westminster,	USA	estimated	a	cost	of	$1	per	household	per	

year	 for	 the	 provision	 of	 drop-off	 recycling	 depots	 (Skumatz	 Economic	 Research	

Associates	 2010,	 p.	 87).	 In	 comparison,	 a	 typical	 Kerbside	 Recycling	 Service	 in	 regional	

Victoria	cost	$43	per	household	per	year	(Sustainability	Victoria	2013,	p.	16).	Despite	the	

cost	of	a	Kerbside	Recycling	Service,	in	2009	approximately	90%	of	Australian	households	

had	access	 to	a	municipal	kerbside	 facility	 (Australian	Bureau	of	Statistics,	2009	cited	 in	

Net	Balance	Management	Group	2012,	p.	 128).	 The	 kerbside	 collection	of	 compostable	

organic	 waste	 (i.e.	 food	 &	 garden	 waste)	 has	 also	 become	 common	 practice,	 being	

offered	by	all	metropolitan	Councils	and	41%	of	regional	Councils	in	South	Australia	(Zero	

Waste	SA	2014,	pp.	32	-	3).	Broadly	speaking,	drop-off	recycling	facilities	are	fiscally	cost-
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effective	to	run,	but	do	not	facilitate	high	participation	rates	or	recycling	yields	and	hence	

result	in	low	waste	diversion.	Conversely,	a	Kerbside	Recycling	Service	achieves	relatively	

high	 participation	 and	 diversion	 rates;	 however	 this	 service	 comes	 at	 a	 cost	 to	 the	

ratepayer.	

1.3.3 The	tyranny	of	distance	

One	 of	 the	 greatest	 challenges	 for	 recycling	 in	 Alice	 Springs	 lies	 in	 its	 geographical	

location	and	 the	distances	and	associated	costs	with	 transporting	 recyclables	 to	market	

(Bowerbird	Enterprises	Pty.	Ltd.	2006;	Maunsell	McIntyre	Pty	Ltd	1999;	NT	Environment	

Protection	Authority	2015d).	One	study	which	evaluated	the	financial,	environmental	and	

social	 costs	 and	 benefits	 of	 kerbside	 recycling,	 found	 that	 if	 transport	 distances	 to	

reprocessing	facilities	were	greater	than	1300km,	the	cost-benefit	of	recycling	in	regional	

areas	 would	 decrease	 from	 $29	 per	 household	 per	 year	 to	 zero	 (Nolan-ITU,	 SKM	

Economics	 &	 EnvirosRIS	 2001,	 p.	 X).	 In	 Alice	 Springs,	 large	 transport	 distances	 are	

inevitably	a	key	consideration,	with	many	materials	 travelling	 the	1500	km	to	Adelaide,	

and	 further	 interstate,	 for	 reprocessing.	 The	 viability	 of	 long	 travel	 distances	 can	 differ	

according	 to	 each	 recyclable	 material	 (Nolan-ITU,	 SKM	 Economics	 &	 EnvirosRIS	 2001).	

Although	there	has	not	been	an	analysis	of	the	viability	of	transporting	recyclables	from	

Alice	 Springs,	 this	 information	 is	 an	 essential	 component	 of	 determining	 the	 costs	 and	

benefits	 of	 kerbside	 recycling.	 The	 environmental	 and	 economic	 importance	 of	

developing	 local	 markets	 for	 recyclable	 materials	 has	 been	 noted	 by	 various	 authors	

(Centre	 for	 Sustainable	 Arid	 Towns,	 Arid	 Lands	 Environment	 Centre	 &	 BJ	 Meney	

Architects	2005;	Maunsell	McIntyre	Pty	 Ltd	1999;	NT	Environment	Protection	Authority	

2015d),	and	may	provide	the	only	viable	recycling	option	for	some	materials	in	a	town	as	

remote	as	Alice	Springs.		
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Recycling	yields	are	another	important	factor	determining	the	viability	of	recycling	efforts,	

with	 low	 recycling	 yields	 reducing	 the	 benefit	 of	 recycling	 relative	 to	 costs	 (Nolan-ITU,	

SKM	Economics	&	EnvirosRIS	2001).	Recycling	yields	may	in	fact	be	of	greater	significance	

than	transport	distances	in	determining	viability,	and	have	been	found	to	be	the	greatest	

single	 factor	 determining	 the	 performance	 of	 kerbside	 recycling	 (Nolan-ITU,	 SKM	

Economics	 &	 EnvirosRIS	 2001;	 Read	 1999).	 Both	 the	 levels	 of	 participation	 in	 recycling	

schemes	and	the	levels	of	contamination	affect	recycling	yields.	A	well-designed	recycling	

service,	 combined	 with	 an	 ongoing	 education	 campaign	 to	 promote	 participation	 and	

reduce	contamination,	can	maximize	yield.		
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1.4 Research	aims	and	objective	

The	main	objective	of	my	thesis	was	to	advocate	the	environmental	benefits	of	kerbside	

recycling	for	Alice	Springs	households.	To	demonstrate	this	I	calculated	the	environmental	

costs	of	transporting	a	range	of	recyclables	from	Alice	Springs	to	interstate	reprocessing	

facilities,	as	well	as	estimated	typical	recyclable	yields	for	the	residential	sector.	In	order	

to	meet	this	objective,	my	research	aimed	to:	

	

i) determine	 the	 composition	 and	 quantities	 of	 waste	 and	 recycling	 being	

generated	by	households	in	Alice	Springs.	

ii) assess	 the	 environmental	 impact	 of	 transporting	 recyclables	 from	 Alice	

Springs	to	reprocessing	facilities	around	Australia.	

iii) assess	the	environmental	costs	and	benefits	of	kerbside	recycling	in	the	Alice	

Springs	residential	sector.	

iv) investigate	waste	management	practices	and	recycling	opportunities	for	Alice	

Springs	 local	 businesses,	 with	 a	 specific	 focus	 on	 the	 introduction	 of	 a	

kerbside	recycling	service;	and	

v) discuss	options	for	the	future	management	of	household	and	small	business	

waste	management	in	Alice	Springs.	
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1.5 Thesis	structure	

This	thesis	is	written	to	include	a	general	introduction,	followed	by	a	series	of	stand-alone	

sections	 comprising	 Chapters	 2	 to	 6	 and	 a	 general	 conclusion	 (Chapter	 7).	 Each	 of	 the	

‘data’	 chapters	 (2-5)	has	 its	own	 introduction	and	discussion	 focused	on	 the	content	of	

that	 chapter.	 A	 brief	 summary	 of	 the	 aim	 and	 methodological	 approach	 used	 in	 each	

chapter	is	provided	below.		

	

In	Chapter	1	 I	have	provided	a	general	background	to	the	research	overall	and	outlined	

the	primary	aims	and	objectives	and	research	questions	addressed	in	my	thesis.		

	

In	Chapter	2	I	investigate	the	contribution	of	the	household	sector	to	waste	generation	in	

Alice	 Springs	 and	 present	 the	 results	 of	 a	 series	 of	 waste	 audits	 conducted	 on	 20	

households	 during	 spring,	 2008.	 These	 waste	 audits	 were	 conducted	 in	 order	 to	

determine	 the	 composition	and	quantity	of	 household	waste	data	 in	Alice	 Springs.	 This	

data	 was	 subsequently	 used	 in	 Chapter	 4	 to	 estimate	 recyclable	 yields	 from	 the	 Alice	

Springs	residential	sector.	

	

In	Chapter	3,	 I	evaluate	the	environmental	 impact	of	transporting	recyclables	from	Alice	

Springs	 to	 interstate	 reprocessing	 facilities	 through	 the	 development	 of	 an	 articulated	

truck	model.	 This	model	was	 developed	 to	 calculate	 the	 energy	 consumption	 (GJ),	 fuel	

consumption	 (litres)	 and	 greenhouse	 gas	 emissions	 (tonnes	 CO2-e)	 from	 an	 articulated	

truck	travelling	from	Alice	Springs	to	reprocessing	plants	around	Australia,	for	a	variety	of	

recyclable	 materials	 and	 contributed	 to	 calculations	 of	 the	 environmental	 costs	 and	

benefits	of	recycling	in	Alice	Springs.	
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A	 synopsis	 of	 the	 environmental	 costs	 and	 benefits	 of	 recycling,	 per	 tonne	 of	material	

recycled,	 is	 presented	 in	 Chapter	 4.	 In	 this	 Chapter	 I	 take	 previously	 calculated	 energy	

costs	 and	 greenhouse	 gas	 emissions	 resulting	 from	 the	 transport	 of	 recyclables	 out	 of	

Alice	 Springs	 (Chapter	 3)	 and	 incorporate	 this	 data	 into	 the	 NSW	 Department	 of	

Environment,	 Climate	Change	 and	Water	 (DECCW)	 (2010)	 Life	 Cycle	Analysis	 results	 for	

kerbside	recycling.	 I	 then	estimate	recyclable	yields	 (i.e.	quantities)	 for	the	Alice	Springs	

residential	 sector,	 based	 on	 the	 household	 audit	 results	 presented	 in	 Chapter	 2.	 These	

estimates	 are	 adjusted	 to	 take	 into	 account	 typical	 participation	 rates	 in	 kerbside	

recycling,	potential	contamination	of	recyclables	and	the	impact	of	the	NT	Government’s	

Container	Deposit	Scheme.	Recyclable	yields	and	environmental	cost	and	benefit	data	are	

then	used	to	calculate	the	overall	environmental	costs	and	benefits	for	kerbside	recycling	

in	the	residential	sector,	to	highlight	which	materials	present	the	greatest	environmental	

opportunity	for	household	recycling	in	Alice	Springs.	

	

In	Chapter	5	I	present	results	from	a	survey	of	54	Alice	Springs	businesses	in	the	tourism	

and	hospitality	sector,	with	the	aim	of	documenting	current	waste	management	practices	

and	 attitudes	of	 local	 businesses	 towards	 recycling.	 This	 includes	 identifying	barriers	 to	

recycling	and	solutions	to	increase	recycling	in	the	business	sector.		

	

Chapter	6	is	a	discussion	chapter	in	which	I	summarise	key	issues	relating	to	recycling	in	

Alice	Springs	and	propose	strategies	for	minimising	residential	and	business	waste	in	Alice	

Springs,	including	making	the	case	for	the	introduction	of	a	Kerbside	Recycling	Service.	A	

range	of	potential	 funding	options	 for	 the	delivery	of	kerbside	 recycling	 in	Alice	Springs	

are	also	presented.	

	

Chapter	7	presents	the	summary	of	outcomes	of	this	thesis.	
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2 Household	waste	audits	

2.1 INTRODUCTION	

To	 make	 a	 case	 for	 kerbside	 recycling	 requires	 access	 to	 good	 quality	 data	 from	 the	

municipal	waste	stream,	 including	waste	quantities	and	composition	(Dennison,	Dodd	&	

Whelan	 1996;	 Sokka,	 Antikainen	 &	 Jauppi	 2007).	 Household	 waste	 audits	 are	 a	 useful	

methodology	 for	acquiring	 locally	 relevant	and	reliable	waste	data	 (Dahlen	&	Lagerkvist	

2008).	Extensive	research	from	the	United	Kingdom	has	been	conducted	into	the	nature	

of	household	waste,	with	a	number	of	 large-scale	waste	studies	conducted	over	the	last	

two	 decades	 (Burnley	 et	 al.	 2007;	 Dennison,	 Dodd	 &	 Whelan	 1996;	 Parfitt	 2002).	 In	

Australia,	at	both	a	 local	and	state	government	 level,	 regular	smaller-scale	waste	audits	

have	 been	 conducted,	 in	 order	 to	 monitor	 the	 success	 of	 kerbside	 recycling	 systems	

(Nolan-ITU	 Pty	 Ltd	 &	 Waste	 Audit	 Consultancy	 Services	 (WACS)	 2002;	 NSW	 Office	 of	

Environment	 and	 Heritage	 2011;	 Warrnambool	 City	 Council	 2010).	 However,	

‘methodological	differences’,	such	as	the	types	of	neighbourhoods	sampled	or	variations	

in	 sampling	 seasons,	 often	 makes	 it	 very	 difficult	 to	 compare	 household	 waste	

compositional	 studies	 across	 regions	 (Parfitt	 2002,	 p.	 3).	 Area-specific	 audits	 provide	 a	

more	accurate	picture	of	the	composition	of	waste,	which	is	useful	when	developing	local	

waste	reduction	schemes	(Hyder	Consulting	Pty	Ltd	2012).	

	

In	Australia,	current	waste	data	collection	fails	to	provide	a	comprehensive	national	data	

set	 on	 waste	 and	 recycling	 (Environment	 Protection	 and	 Heritage	 Council	 2009).	 This	

stems	 in	 part	 from	 an	 inconsistent	 approach	 to	 waste	 classification	 (Environment	

Protection	 and	 Heritage	 Council	 2009).	 Throughout	 the	 1990s	 there	 were	 efforts	 to	

establish	 an	Australian	Waste	Database	with	 a	 national	waste	 classification	 system	and	
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waste	 sampling	 methodology	 (Commonwealth	 Scientific	 and	 Industrial	 Research	

Organisation	 (CSIRO)	 1993).	 However,	 this	 project	 was	 put	 on	 hold	 in	 2003	 (Hyder	

Consulting	 Pty	 Ltd	 2011b).	 In	 contrast,	 the	 New	 Zealand	 Government	 has	 successfully	

developed	and	implemented	the	New	Zealand	Solid	Waste	Management	Protocol	(2002),	

a	 nationally	 consistent	 methodology	 for	 the	 accurate	 collection	 of	 waste	 data.	 This	

Protocol	 provides	 a	 rigorous	 methodology	 for	 the	 definition	 and	 classification	 of	 solid	

waste,	 including	 a	 methodology	 for	 how	 to	 sample	 waste,	 as	 well	 as	 recommends	 a	

statistically	 adequate	 sample	 size,	 based	 on	 achieving	 a	 reasonable	 degree	 of	 accuracy	

(±20%)	 (NZ	 Ministry	 for	 the	 Environment	 2002).	 Based	 on	 a	 Christchurch	 pilot	 study,	

results	indicate	that	reliable	estimates	of	quantities	of	organic	material,	paper	and	plastic	

can	be	made	 from	samples	of	 fewer	 than	40	 (NZ	Ministry	 for	 the	Environment	2002,	p.	

17).	However,	sample	sizes	of	nearly	120	audits	are	needed	to	reliably	estimate	metals,	

close	 to	 500	 audits	 are	 required	 to	 reliably	 estimate	 glass	 and	 textiles,	 and	 over	 2500	

samples	to	quantify	hazardous	waste	(NZ	Ministry	for	the	Environment	2002,	p.	17).	

	

Waste	disposal	and	recycling	data	 for	 the	Northern	Territory	has	previously	been	based	

on	data	provided	by	Darwin	City	Council,	which	has	been	extrapolated	 for	 the	Territory	

(Hyder	Consulting	Pty	Ltd	2011a).	 In	addition	to	a	non-comprehensive	dataset,	a	further	

challenge	for	waste	management	within	the	Territory	is	low	population	densities	and	vast	

distances	 for	 the	waste	 to	 travel	 (Net	Balance	Management	Group	2009).	Alice	 Springs	

Town	Council’s	Director	of	Technical	Services	Greg	Buxton	identified	a	lack	of	household	

waste	 composition	 data	 for	 Alice	 Springs,	 during	 a	 face-to-face	meeting	 in	 September,	

2008.	I	undertook	to	address	this	shortfall	of	locally	specific	data	by	conducting	a	series	of	

household	waste	 audits.	 The	 aim	 of	 the	 household	waste	 audits	was	 to	 determine	 the	

composition	 and	 approximate	 quantities	 of	 waste	 and	 recycling	 being	 generated	 by	
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typical	 residential	 households	 in	Alice	 Springs.	 The	 aim	of	 this	 chapter	 is	 to	 outline	 the	

methodology	and	results	of	these	household	waste	audits	in	Alice	Springs.	

2.2 METHOD	

2.2.1 Sample	size	

Twenty	households	 (n=20)	were	sampled	during	the	spring,	 from	September	through	to	

November	2008.	Audits	were	conducted	weekly	over	two	consecutive	weeks,	in	order	to	

account	 for	 any	 anomalies	 over	 time.	 Whilst	 the	 sample	 size	 of	 households	 was	

constrained	 by	 available	 resources	 and	 time,	 the	 waste	 audits	 were	 more	 focused	 on	

estimating	 the	magnitude	 of	 different	 waste	 streams,	 rather	 than	 accurately	 reporting	

quantities	of	waste	in	each	category.	

2.2.2 Household	participation	

Participants	 were	 recruited	 through	 an	 advertisement	 in	 the	 local	 newspaper,	 the	

Centralian	Advocate,	 dated	9/9/2008	 (Appendix	8.1).	Households	were	 screened	with	a	

simple	 survey	 requesting	 basic	 demographic	 information,	 including	 questions	 on	

household	 occupancy,	 dwelling	 type,	 home	 ownership,	 employment	 status,	 cultural	

background	 and	 level	 of	 environmental	 interest	 (Appendix	 8.2).	 Participants	 were	

selected	 to	 ensure	 that	 the	 household	 sample	 was	 representative	 of	 the	 ABS	 Census	

demographic	 for	 Alice	 Springs	 (Australian	 Bureau	 of	 Statistics	 2006).	 Participants	 gave	

their	 consent	 to	 participate	 in	 the	 research	 and	 undertook	 a	 simple	 training	 session	 to	

outline	how	the	research	would	be	conducted.	

	

In	households	that	were	not	already	recycling	or	composting,	no	behavioural	change	was	

required	 from	 the	 participant.	 In	 these	 households,	 waste	 was	 removed	 from	 their	

kerbside	 garbage	 bin	 on	 the	 designated	 bin	 collection	 day.	 Where	 households	 were	
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already	 recycling	 and/or	 composting,	 participants	 were	 given	 clearly	 labelled	 recycling	

crates	and	a	sealed	20	litre	composting	tub	in	which	to	place	their	relevant	waste.	From	

these	 households,	 I	 collected	 these	 crates/tubs	 in	 addition	 to	 removing	 their	 residual	

waste	 from	 the	 kerbside	bin	on	 collection	day.	 This	 resulted	 in	minimal	 changes	 to	 the	

behaviour	of	the	occupants,	i.e.	they	could	continue	to	separate	their	waste	as	per	usual.	

Household	waste	was	 taken	 to	 Charles	 Darwin	 University	 for	 separation,	 weighing	 and	

disposal.		

	

2.2.3 Waste	separation	&	measurement	

Waste	was	separated	 in	a	well-ventilated,	sheltered	space,	over	a	waterproof	 tarpaulin.	

Personal	 protective	 equipment	 (PPE)	 was	 worn	 and	 Occupational	 Health	 &	 Safety	

requirements	 were	 adhered	 to	 (NZ	Ministry	 for	 the	 Environment	 2002).	 Bagged	 waste	

was	weighed	before	and	after	 separation,	 to	 check	 that	no	 substantial	 errors	had	been	

made	 during	 measurement.	 Waste	 was	 separated	 into	 twelve	 categories	 and	 44	

subcategories	 following	 the	 ‘Solid	 Waste	 Analysis	 Protocol’	 (NZ	 Ministry	 for	 the	

Environment	2002).	The	NZ	methodology	was	chosen	because	the	categories	were	clear	

and	 comprehensive,	 the	 accompanying	 methodology	 robust,	 and	 the	 categories	 are	

congruent	with	 the	CSIRO’s	National	 Solid	Waste	Classification	 System	 (Commonwealth	

Scientific	and	Industrial	Research	Organisation	(CSIRO)	1993).	

	

Waste	items	greater	than	3	kg,	such	as	compost	tubs,	were	weighed	using	digital	hanging	

scales	(accuracy	±	10g)	(Figure	2.1).	For	waste	under	3kg,	digital	kitchen	scales	were	used	

(accuracy	±	1.0g)	(Figure	2.2).		
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Figure	2.1	and	Figure	2.2:	Digital	hanging	scales	(left)	for	waste	over	3	kg	and	digital	

kitchen	scales	(right)	used	for	waste	less	than	3	kg.		

Scales	were	checked	regularly	for	consistency	using	known	weights.	Data	was	recorded	

on	a	hard-copy	waste	audit	checklist	as	outlined	in	Appendix	8.3,	based	on	the	Solid	

Waste	Analysis	Protocol.	After	weighing	was	completed,	waste	was	disposed	of	in	a	skip	

bin.	

2.2.4 Participant	follow-up	

A	follow-up	phone	call	was	made	to	each	participating	household	to	 identify	unplanned	

anomalies,	for	example,	whether	household	members	had	been	away	for	any	part	of	the	

study,	 and	 to	 gather	 some	additional	 data,	 such	 as	whether	 there	were	 any	household	

pets.	Waste	results	were	compiled	 for	each	household	and	recommendations	 for	waste	

minimisation	were	presented	to	the	household	at	the	completion	of	the	study.	

	

2.2.5 DVD	project	

Due	to	a	lack	of	information	in	the	public	domain	on	how	to	conduct	a	household	waste	

audit,	 I	 filmed	 a	 short	 DVD	 of	 my	 Master’s	 household	 waste	 audit	 methodology.	 It	 is	
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available	to	view	at	http://www.youtube.com/watch?v=-IK93VqycGo.	As	of	the	1	January,	

2016	it	had	been	viewed	1,690	times.	

	

2.2.6 Comparison	to	other	studies	

My	results	were	compared	to	the	national	waste	composition	data	from	the	Productivity	

Commission’s	 ‘Inquiry	Report	 into	Waste	Management’	 (Productivity	Commission	2006)	

and	 a	 large-scale	 study	 assessing	 the	 composition	of	municipal	 solid	waste	 in	Wales	by	

Burnley	et	al.	(2007).	The	Burnley	et	al.	(2007)	study	analysed	waste	collected	from	both	

waste	and	recycling	bins	to	present	a	picture	of	total	household	waste,	including	average	

weekly	weights	and	waste	composition	data.	

	

2.2.7 Statistical	analysis	

Basic	statistical	analysis	of	household	waste	data	was	conducted,	primarily	calculating	the	

average	 household	 weekly	 waste	 (kg	 per	 household	 per	 week)	 and	 the	 percentage	

composition	 breakdown	 of	 household	 waste	 (%).	 Confidence	 intervals	 (to	 95%	

confidence)	were	calculated,	to	indicate	the	range	of	values	within	which	the	“true”	value	

falls,	 as	 per	 the	 following	 equation;	 95%	 Confidence	 Interval	 (CI)	 =	 Average	 ±	 (1.96	 X	

Standard	Error)	(Streiner	1996,	p.	500).	
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2.3 RESULTS		

2.3.1 Household	demographics	of	sample	

Table	 2.1	 outlines	 the	 household	 demographics	 for	 my	 study	 sample.	 The	 average	

occupancy	rate	was	3.1	people	per	household.	This	occupancy	is	slightly	higher	than	the	

average	occupancy	rate	for	Alice	Springs	of	2.6	people	per	household	(Australian	Bureau	

of	 Statistics	 2006).	 The	 number	 of	 people	 living	 in	 each	 household	 ranged	 from	 one	

occupant	to	a	family	of	twelve.	

	

Table	2.1	Household	demographics	for	waste	audit	study	sample	(n=20),	Alice	Springs,	

2008.	

A.	Household	

Type	

Single	 Couple	 Share	house	 	Family	

	 25%	 25%	 10%	 40%	

	

B.	Dwelling	

Type	

Detached	 Granny	flat	/	

Apartment	

Townhouse	/	

Villa	

	 70%	 15%	 15%	

	

C.	Cultural	 Indigenous	 Non-

indigenous	

	 20%	 80%	

	

D.	Housing	

status	

Homeowner	 Renter	 Department		

of	Housing	

Military	

Housing	

	 50%	 35%	 10%	 5%	

	

E.	Employment	 At	least	one	person	

employed	part-time	

Whole	house	

unemployed	

Retired	

	 95%	 0%	 5%	
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F.	Recycling	 Some	recycling	 No	recycling	

	 40%	 60%	

	 Composting	/	worm	

farm	

No	compost	/	worm	

farm	

	 40%	 60%	

	

2.3.2 Green	waste	adjustment	

Green	 waste	 (i.e.	 garden	 waste)	 was	 not	 accurately	 recorded	 for	 the	 first	 eight	

households	in	my	study,	as	initially	I	did	not	record	any	green	waste	that	was	not	in	the	

wheelie	bin.	This	did	not	account	for	green	waste	being	put	directly	 into	home	compost	

bins,	taken	directly	to	landfill	or	waste	generated	in	an	apartment	block’s	common	area.	

This	 initial	 oversight	 was	 addressed	 and	 green	 waste	 was	 correctly	 measured	 for	 the	

remaining	 twelve	 households.	 An	 additional	 house	 was	 excluded	 because,	 during	 the	

audit	period,	two	large	trees	blew	down	during	a	one-in-30	year	storm,	and	this	amount	

of	green	waste	would	have	heavily	skewed	the	results.	This	was	the	only	sample	affected	

by	the	storm.	The	average	green	waste	for	all	households	(n=19,	excluding	the	house	with	

tree	damage)	was	0.9	kg	per	week.	The	average	figure	for	the	twelve	households	where	

green	waste	was	accurately	measured	was	1.5	kg	per	week.	This	was	the	figure	used	as	

the	 ‘green	waste	adjustment’.	Results	 for	 the	eight	households	where	green	waste	was	

not	accurately	measured	were	adjusted	accordingly.		
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2.3.3 Per	capita	household	waste	

During	the	sample	period,	the	average	household	(n=20)	generated	a	total	of	17.6	(±	4.4)	

kg	of	waste	per	household	per	week	when	adjusted	for	green	waste	(Table	2.2).		

	

Table	2.2	Household	and	per	capita	total	waste	generated	from	study,	Alice	Springs,	

spring	2008	(n=20).	

	 Household	waste	

generated	±	CI*	(95%)	

(kg	per	household	per	week)	

Per	capita	household	waste	

±	CI*	(95%)	

(kg	per	person	per	week)	

Average	(±	SD)	 17.0	(±	4.4)	 6.9	(±	2.3)	

Adjusted	Average**	 17.6	(±	4.4)	 7.3	(±	2.3)	

Median**	 14.9	 6.0	

Range**	 4.7	–	38.0	 3.2	–	25.4	

*	Confidence	Interval.	

**	due	to	a	limitation	in	the	methodology,	green	waste	figures	were	adjusted.	

	

At	 95%	 confidence	 intervals	 (CI),	 we	 can	 expect	 the	 average	 household	 waste	 of	 Alice	

Springs	 to	 fall	 between	 13.2	 and	 22	 kg	 per	 household	 per	 week.	 The	 actual	 variability	

within	 this	 particular	 sample	 was	 higher,	 ranging	 between	 a	 minimum	 of	 4.7	 and	 a	

maximum	of	38	kg	per	household	per	week	(Table	2.2).	The	average	householder	(n=62)	

generated	7.3	(±	2.3)	kg	of	waste	per	person	per	week	(adjusted).	This	ranged	from	3.2	to	

25.4	kg	of	waste	per	person	per	week	(Table	2.2).	

2.3.4 Composition	of	domestic	waste	to	landfill		

Almost	half	 (46%)	of	 the	average	household	waste	 sampled	 in	my	 study	was	 recyclable	

and	 a	 further	 33%	 was	 compostable	 organic	 waste.	 Only	 one	 fifth	 of	 total	 waste	 was	

neither	recyclable	nor	compostable	(Table	2.3).		
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Table	2.3	Composition	of	household	waste,	Alice	Springs,	spring	2008	(n=20).		

Materials	 Average	household	waste	±	CI*	

(95%)	

(kg	per	household	per	week)	

Percent	of	total	

household	waste		

(%)	

Food	waste	(Compost)	 4.3	±	1.0	 24.5	

Paper	/	cardboard	 2.9	±	0.8	 16.5		

Glass	 2.8	±	1.6	 16.2	

Green	waste	(adjusted)**	 1.5	±	1.7	 8.5	

Textiles	 1.0	±	1.2	 5.5	

Plastics	(1-7)	 0.8	±	0.3	 4.4	

Steel	 0.6	±	0.5	 3.3	

Aluminium	 0.05	±	0.03	 0.3	

Non-recyclable	mixed	

waste	

3.7	±	1.7	 20.8	

TOTAL	 17.6	±	4.4	 100	

*	Confidence	Interval.	

**	due	to	a	limitation	in	the	methodology,	green	waste	figures	were	adjusted.		

	

The	three	largest	components	of	household	waste	by	weight	in	Alice	Springs	were	organic	

waste	(food	&	garden	waste)	(33%),	paper	&	cardboard	(17%)	and	glass	(16%)	(Table	2.3).	

In	contrast,	aluminium	cans	made	up	only	a	tiny	fraction	of	household	waste	(0.3%)	with	

the	average	household	generating	0.1	kg	per	household	per	week.	
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2.3.5 Detailed	results	within	each	waste	category	

Some	waste	categories	are	broken	into	sub-categories,	for	example	paper/cardboard	has	

six	 sub-categories.	 The	 results	 below	 present	 the	 average	 of	 all	 audited	 households’	

waste	 composition	 for	 each	 individual	 waste	 category,	 where	 more	 than	 one	 sub-

category	exists.	

	

2.3.5.1 Paper	&	Cardboard	

Recyclable	paper	&	cardboard	comprised	16.5%	of	the	total	household	waste	by	weight,	

the	equivalent	of	2.9	(±0.8)	kg	per	household	per	week	(Table	2.3).	Within	this	category,	

the	greatest	contributor	to	overall	household	weight	was	magazine	and	printed	material	

(4.2%)	(Table	2.4).	The	smallest	contributor	by	weight	was	liquid	paperboard	(LPB),	which	

contributed	0.7%	of	total	household	waste.	Paper	contaminated	with	food	was	classified	

as	mixed	waste	for	this	analysis.	
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Table	2.4	Composition	of	household	recyclable	paper	&	cardboard,	Alice	Springs,	spring	

2008	(n=20).	

Material	 Average	household	

waste	±	CI*	(95%)		

(kg	per	household	per	

week)	

Percent	of	total	

household	waste		

(%)	

Corrugated	cardboard	 0.54	±	0.3	 3.1	

Liquid	Paper	Board	(LPB)	 0.13	±	0.1	 0.7	

Magazine	&	printed	material	 0.74	±	0.3	 4.2	

Newsprint	 0.67	±	0.3	 3.8	

Paper	(excluding	newsprint	&	magazine)	 0.38	±	0.3	 2.2	

Paperboard	(cereal	boxes)	 0.44	±	0.1	 2.5	

*	Confidence	Interval.	

2.3.5.2 Glass		

Recyclable	glass	comprised	16%	of	 the	average	total	household	waste,	or	an	average	of	

2.8	 (±	 1.6)	 kg	 per	 household	 per	 week	 (Table	 2.3).	 Glass	 bottles	 (typically	 beverage	

containers)	 contributed	 14.5%	 of	 the	 total	 household	 waste,	 whereas	 glass	 jars	

contributed	only	1.7%	of	total	waste	(Table	2.5).	Other	non-recyclable	glass	(e.g.	a	broken	

drinking	glass	or	window	panes)	comprised	only	0.3%	of	the	total	household	waste	in	the	

study	and	was	recorded	as	mixed	waste	for	this	analysis.	

	

Table	2.5	Composition	of	household	recyclable	glass,	Alice	Springs,	spring	2008	(n=20).	

Material	 Average	household	waste	±	

CI	(95%)		

(kg	per	household	per	week)	

Percent	of	total	household	

waste		

(%)	

Brown	bottle	 0.42	±	0.3	 2.4	

Clear	bottle	 0.92	±	0.5	 5.2	

Green	bottle	 1.21	±	1.5	 6.9	

Glass	jars	 0.30	±	0.20	 1.7	

*	Confidence	Interval.	
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2.3.5.3 Plastics	

Despite	being	a	large	proportion	of	the	bulk	of	waste,	recyclable	plastics	marked	1	-	7	only	

made	up	4.4%	of	the	total	household	waste	by	weight,	with	an	average	of	0.8	(±	0.3)	kg	

per	household	per	week	(Table	2.3).	Of	these,	PET	(#1)	was	the	greatest	contributor	to	

total	household	waste	(1.9%),	followed	by	HDPE	(#2)	(1.2%)	(Table	2.6).		

	

Table	2.6	Composition	of	household	recyclable	plastic,	Alice	Springs,	spring	2008	(n=20).		

Material	code	*	 Example	of	

plastic	type	

Average	household	

waste	mass	±	CI	(95%)	

(kg	per	household	per	

week)	

Percent	of	total	

household	waste		

(%)	

PET	(1)	 Soft	drink	bottle	 0.34	±	0.2	 1.9	

HDPE	(2)	 Milk	bottle	 0.21	±	0.1	 1.2	

PVC	(3)	 Cups	 0.02	±	0.01	 0.1	

LDPE	(4)	 Plastic	bags	 0.06	±	0.02	 0.3	

PP	(5)	 Plastic	bottle	lids	 0.08	±	0.03	 0.5	

PS	(6)	 Foam	trays	 0.06	±	0.03	 0.4	

Other	(7)	 Hard	plastics	 0.01	±	0.01	 0.1	

*	The	plastic	coding	system	is	outlined	in	the	Glossary.		

The	remaining	plastics	individually	contributed	less	than	1.5%	of	household	waste	(Table	

2.6).	 Only	 plastics	 that	were	 accurately	 labelled	 #1	 -	 7	were	 recorded	 in	 their	 relevant	

category,	as	 it	was	assumed	the	average	consumer	would	send	their	plastics	straight	 to	

mixed	waste	if	the	plastics	were	not	adequately	labelled.	This	resulted	in	a	total	of	0.26	kg	

per	 household	 per	week	 (or	 1.5%	 of	 total	 household	waste)	 of	 unmarked	 plastic	 being	

classified	as	mixed	waste	in	this	analysis.	

2.3.5.4 Compost	(Food	&	garden	waste)	

Compostable	organic	waste	contributed	a	total	of	33%	of	Alice	Springs	household	waste	

by	weight.	This	comprised	24.5%	of	food	waste	(4.3	±	1.0	kg	per	household	per	week)	plus	
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8.5%	of	garden	waste	(1.5	±	1.7	kg	per	household	per	week)	(Table	2.3).	The	compostable	

food	 waste	 category	 can	 be	 further	 broken	 down	 into	 20.1%	 (or	 3.5	 kg	 ±	 0.9	 kg	 per	

household	 per	 week)	 of	 compostable	 kitchen	 waste	 and	 4.3%	 (or	 0.8	 kg	 ±	 0.4	 kg	 per	

household	per	week)	meat	and	food	scraps.	Whilst	meat	would	not	normally	be	put	into	a	

home	 composting	 bin,	 meat	 can	 be	 composted	 in	 a	 commercial	 composting	 system,	

hence	it	was	included	as	compostable	food	waste	in	this	analysis.	

	

2.3.5.5 Metals	

A	total	of	3.3%	of	the	average	total	household	waste	by	weight	was	steel,	the	equivalent	

of	0.6	±	0.5	kg	per	household	per	week	(Table	2.3).	This	consisted	of	steel	food	cans	and	

scrap	 metal,	 which	 contributed	 1.9%	 and	 1.4%	 of	 total	 household	 waste	 respectively.	

Aluminium	made	up	a	 low	percentage	of	the	total	household	waste,	comprising	0.3%	of	

the	total	household	waste,	of	which	the	majority	was	aluminium	cans	(0.27%).		

	

2.3.5.6 Mixed	waste	(non-recyclable	waste)	

In	this	study,	mixed	waste	was	categorised	as	waste	that	is	not	covered	by	the	following	

recyclable	 categories:	 paper	 &	 cardboard,	 plastics,	 organic	 waste,	 ferrous	metals,	 non-

ferrous	 metals,	 glass	 and	 textiles.	 It	 includes	 the	 following	 categories;	 nappies	 and	

sanitary	 products,	 construction	 and	 demolition,	 timber,	 rubber,	 hazardous	 household	

waste,	 non-compostable	 food	 scraps	 and	 contaminated	 recyclable	 materials.	 Mixed	

waste	comprised	21%,	or	an	average	of	3.7	(±1.7)	kg	per	household	per	week,	of	the	total	

household	waste	by	weight	(Table	2.3).	Of	this,	nappies	and	sanitary	products	contributed	

3.8%	(or	0.7	kg	per	household	per	week)	and	hazardous	household	waste	1.4%	(or	0.25	kg	

per	household	per	week)	of	total	household	waste.	
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2.4 DISCUSSION	 	

Almost	half	(46%)	of	the	average	household	waste	sampled	in	my	study	was	recyclable,	of	

which	the	greatest	contribution	by	weight	were	paper/cardboard	(17%)	and	glass	 (16%)	

(Table	2.3).	A	 further	33%	of	household	waste	was	compostable	organic	waste,	derived	

from	 food	 waste	 (24.5%)	 and	 garden	 waste	 (8.5%).	 Only	 one	 fifth	 of	 total	 waste	 was	

neither	recyclable	nor	compostable.	

2.4.1 Comparison	to	other	studies	

My	 results	 for	 total	 household	 waste	 (measured	 in	 kg	 per	 household	 per	 week)	 are	

consistent	with	national	and	international	studies	(Table	2.7).		

	
Table	2.7	Comparison	of	total	household	weekly	waste	(kg	per	household	per	week)	in	

the	literature	to	my	study,	Alice	Springs,	spring	2008.	

Study	name	 Description	 Average	

household	waste		

(kg	per	household	

per	week)	

Burnley	et	al.	(2007)	 Audited	2778	households	in	Wales,	UK.		 17.0	

Productivity	

Commission	(2006)	

Municipal	waste	data	collated	for	all	

States	and	Territories	other	than	SA,	NT	

and	Tasmania.	

Not	reported	

Nolan-ITU	Pty	Ltd	and	

Waste	Audit	

Consultancy	Services	

(WACS)	(2002)	

Audited	1250	households	in	South	

Australia	across	25	Local	Government	

Areas	(LGAs).	Results	for	the	average	of	

non-metropolitan	Councils	with	240L	bin.	

15.0	

NSW	Office	of	

Environment	and	

Heritage	(2011)	

Audited	51	LGAs	(ranging	from	191	to	439	

audits	per	LGA)	in	the	Greater	Sydney	

Region,	NSW.	

17.7	

My	study	(2008)	 Conducted	40	waste	audits	across	20	

households	in	Alice	Springs,	NT.	

17.6	
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Only	 general	 comparisons	 can	 be	 made	 between	 the	 datasets,	 due	 to	 the	 different	

methodologies	 used	 to	 collect	 the	 data.	 However,	 the	 Alice	 Springs	 average	 for	 total	

household	weekly	waste	(17.6	kg)	is	within	6%	of	the	average	of	three	external	household	

studies	benchmarked	(16.6	kg	per	household	per	week),	despite	a	noticeable	difference	

in	sample	sizes.	When	comparing	waste	composition	breakdowns	in	Figure	2.3	below,	 it	

should	be	noted	that	the	Commonwealth	of	Australia	(2006)	study	reports	on	Municipal	

Solid	 Waste,	 which	 includes	 both	 households	 and	 local	 government	 operations,	 as	

opposed	to	the	Burnley	(2007)	study	and	my	results,	which	focus	on	a	household	level.	

	

	

Figure	2.3	Comparison	of	household	waste	composition	breakdowns	(%)	in	the	literature	

to	my	study,	Alice	Springs,	spring	2008.	

	

The	 weight	 of	 paper	 recorded	 in	 the	 Alice	 Spring’s	 study	 (17%)	 was	 lower	 than	 the	

Burnley	et	al.	 (2007)	study	(24%)	and	the	Productivity	Commission	(2006,	p.	19)	dataset	

(23%)	 (Figure	 2.3).	 This	 could	 reflect	 differences	 in	 types	 and	 availability	 of	 paper	
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consumed,	for	example,	the	average	city	newspaper	is	larger	than	the	local	Alice	Springs	

paper	and	available	daily	 rather	 than	bi-weekly.	Kitchen	and	garden	waste	 results	were	

similar	for	Alice	Springs	(33%)	and	Burnley	et	al.	(2007)	(35%)	households.	However,	the	

Productivity	Commission	 (2006)	 figure	was	 substantially	higher	 (47%).	This	 could	 reflect	

the	inclusion	of	 local	government	green	waste	from	public	spaces	in	the	Municipal	Solid	

Waste	 statistics.	Green	waste	production	 is	 also	 climatically	 sensitive;	with	dry	 climates	

such	 as	 Alice	 Springs	 known	 to	 produce	 less	 plant	 growth	 and	 hence	 garden	 waste	

(Fischer	&	Turner	1978).	

	

The	biggest	difference	between	the	datasets	was	for	weights	of	glass.	Substantially	more	

glass	was	generated	in	Alice	Springs	households	(16%)	than	for	the	Burnley	et	al.	(2007,	p.	

274)	 and	Productivity	Commission	 (2006,	p.	 19)	datasets	 (7%)	 (Figure	2.3).	 This	may	be	

explained	 by	 the	 social	 factors	 unique	 to	 Alice	 Springs,	 such	 as	 higher	 alcohol	

consumption,	 resulting	 in	 larger	 quantities	 of	 glass	waste.	 In	 2000,	 the	 average	 alcohol	

consumption	 per	 capita	 in	 Alice	 Springs	 was	 70%	 higher	 than	 the	 national	 average	

(Rosewarne	&	 Boffa	 2003).	 Additionally,	 people	 in	 Alice	 Springs	may	 be	more	 likely	 to	

consume	beverages	at	home	compared	to	away	from	home,	which	would	result	in	more	

glass	waste	being	produced	at	home.		

	

Textiles	 comprised	 5.5%	 of	 the	 total	 household	 waste	 by	 weight	 in	 Alice	 Springs,	

compared	to	3%	in	Wales	(Figure	2.3).	This	difference	could	be	a	result	of	my	sample	size,	

as	 the	 NZ	Ministry	 for	 the	 Environment	 (2002,	 p.	 17)	 noted	 that	 a	 sample	 size	 of	 464	

households	 is	 recommended	 to	 provide	 a	 reliable	 textiles	 figure.	 Another	 explanation	

could	 be	 that	 the	UK	 has	 higher	 textile	 recycling	 rates	 that	 Australia,	with	 a	UK	 report	

finding	textile	reuse	and	recycling	rate	of	33%,	with	used	textiles	in	residual	waste	totally	
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4.1%	 (Oakdene	 Hollins	 Ltd	 2009,	 p.	 i	 and	 ii).	 A	 literature	 search	 did	 not	 yield	 a	 textile	

reuse	and	recycling	rate	for	Australia.		

	

Recyclable	 plastics	 contributed	 4%	 of	 Alice	 Spring’s	 household	 waste,	 and	 this	 was	

consistent	with	 national	 data	 (4%)	 (Figure	 2.3).	However	 in	Wales,	 10.5%	of	 household	

waste	was	made	of	 plastic	 (Burnley	 et	 al.	 2007,	 p.	 274).	One	 thing	 to	 note	 in	 the	Alice	

Springs	 results	 is	 that	 a	 small	 portion	 of	 non-recyclable	 plastic	 waste	 (1.5%	 of	 total	

household	weight	 or	 0.26	 kg/household.week)	was	 classified	 and	 reported	 in	 the	 ‘non-

recyclable	 mixed	 waste’	 category.	 However,	 this	 would	 only	 increase	 my	 study’s	 total	

plastic	contribution	to	6%	towards	total	household	waste.		

	

Results	 across	 the	 three	 studies	were	 consistent	 for	 ferrous	metals	 (3.3%	–	4%)	 (Figure	

2.3).	 The	 percentage	 of	 non-ferrous	metal	 (i.e.	 aluminium)	was	 lower	 for	 Alice	 Springs	

(0.3%)	 compared	 to	Welsh	data	 (1%)	 (Burnley	et	 al.	 2007,	p.	 274).	 Finally,	mixed	waste	

was	higher	for	Alice	Springs	(21%)	compared	to	Wales	(16%)	and	Australia	(14%)	(Figure	

2.3).	 This	 could	 reflect	 differences	 in	 the	methodology	 for	 classifying	mixed	waste.	 The	

variation	in	the	weekly	waste	generated	amongst	households	was	moderate,	as	reflected	

by	the	large	range	of	results	and	sizable	standard	errors	(Table	2.2).	This	result	is	similar	

to	Jones,	Nesaratnam	and	Porteous	(2008),	who	found	the	significant	difference	between	

mean	and	median	waste	generation	reflected	the	disproportionate	contribution	to	total	

household	waste	made	by	households	producing	larger	amounts	of	waste.	

	

2.4.2 Study	limitations	and	future	recommendations	

A	 number	 of	 constraints	 to	 the	 household	 waste	 audits	 were	 identified,	 including	 the	

small	 sample	 size,	 higher	 than	 average	 occupancy	 rates,	 the	 recruitment	 of	 volunteer	
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households	(hence	a	self-selecting	sample)	and	the	single	season	sampling	period	for	the	

waste	 audits.	 The	 sample	 size	 of	my	 study	 (n=20	households	 and	40	 audits)	was	 small,	

with	the	NZ	Ministry	for	the	Environment	(2002,	p.	18)	recommending	a	practical	sample	

size	of	300	to	500	waste	audits,	 to	yield	precision	measurements	of	5-10%	for	organics,	

paper	and	plastic;	10-15%	 for	metals	and	20-30%	 for	glass.	This	 level	of	auditing	would	

need	a	team	of	people	and	adequate	resources	and	was	beyond	the	scope	of	my	study.	

The	occupancy	levels	of	my	study	were	19%	higher	than	the	ABS	average	occupancy	rate	

for	 the	 Alice	 Springs	 region.	Whilst	 this	 difference	 is	 noted,	 results	 were	 not	 adjusted	

because	the	waste	audit	data	is	used	to	determine	the	relative	magnitude	of	the	different	

waste	streams,	rather	than	accurately	prescribe	the	total	value	of	waste	in	each	category.	

	

In	 my	 household	 waste	 audits,	 participants	 were	 recruited	 voluntarily	 through	 a	

newspaper	article	as	well	as	word	of	mouth,	and	therefore	did	not	necessarily	represent	a	

random	sample	of	the	population.	The	main	reason	I	chose	to	recruit	volunteers	was	to	

more	 easily	 obtain	 consent	 from	 household	 members	 to	 participate	 in	 the	 study.	

However,	 a	 study	 by	 Burnley	 et	 al.	 (2007,	 p.	 270)	 achieved	 high	 participation	 rates	

through	randomly	sampling	households,	with	only	4	out	of	2782	households	refusing	to	

participate	in	the	kerbside	waste	audit	and	household	questionnaire.	During	the	course	of	

my	 volunteer	 recruitment	 I	 observed	 the	 volunteers	 had	 a	 higher	 interest	 in	 waste	

management	 and	 general	 motivation	 to	 recycle	 or	 compost	 when	 compared	 with	 the	

average	 sample	 of	 Alice	 Springs	 households.	 Once	 this	 was	 identified,	 recruitment	 of	

volunteers	started	to	focus	on	households	who	were	not	already	recycling	or	composting.	

Despite	the	potential	for	a	bias	towards	environmentally	minded	participants,	only	40%	of	

my	 study	 participants	 were	 actually	 composting	 or	 using	 worm	 farms.	 This	 is	 slightly	

lower	 than	 an	 environmental	 survey,	which	 found	 that	 50%	 of	 people	 in	 the	 Northern	

Territory	 regularly	 composted	 or	 used	 a	 worm	 farm	 (Australian	 Bureau	 of	 Statistics	
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2008b).	Future	household	waste	audits	should	work	with	the	Alice	Springs	Town	Council	

to	obtain	a	more	random	sample	of	the	population.		

	

Finally,	due	 to	 the	 intensive	nature	of	waste	auditing	and	 the	 time	and	 resources	 I	had	

allocated	 to	 this	 component	 of	my	 study,	 the	 study	was	 conducted	 during	 one	 season	

only,	 during	 spring,	 2008.	 Estimating	 annual	waste	 trends	 from	 single	 season	 studies	 is	

limited,	due	 to	certain	 types	of	waste	being	seasonally	dependent,	 for	example,	garden	

waste	 (NZ	Ministry	 for	 the	Environment	2002).	 In	addition,	spring/summer	studies	have	

been	 found	 to	 produce	 higher	 amounts	 of	 waste	 than	 autumn/winter	 studies	 (Parfitt	

2002).	 Whilst	 temperature	 ranges	 for	 spring	 and	 autumn	 are	 similar	 in	 Alice	 Springs	

(Bureau	 of	 Meteorology	 2016),	 it	 is	 anticipated	 that	 springtime	 in	 Alice	 Springs	 would	

result	 in	more	 beverages	 being	 consumed	 due	 to	warmer	weather	 than	 during	winter.	

Whilst	 it	 would	 be	 intuitively	 expected	 that	most	 beverages	 would	 be	 consumed	 over	

summer,	 many	 Alice	 Springs	 residents	 travel	 interstate	 over	 the	 Christmas/New	 Year	

period,	 which	 would	 reduce	 the	 town’s	 beverage	 consumption	 in	 that	 season.	

Nevertheless,	 my	 results	 give	 a	 preliminary	 indication	 only	 of	 waste	 composition	 for	

spring,	2008	in	Alice	Springs.	For	more	definitive	results,	future	waste	audits	in	the	region	

should	be	repeated	during	different	seasons,	and	over	a	number	of	years,	to	account	for	

longer-term	variability	of	waste	data.	
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2.5 CONCLUSION	

Understanding	 how	much	 waste	 a	 typical	 household	 generates	 and	 what	 the	 waste	 is	

composed	of	locally	is	essential	in	order	to	develop	effective	and	specific	waste	reduction	

strategies	for	Alice	Springs.	The	average	Alice	Springs	household	generated	a	total	of	17.6	

(±	4.4)	kg	of	waste	per	household	per	week,	the	equivalent	to	7.3	(±	2.3)	kg	of	waste	per	

person	per	week	 (adjusted).	Household	waste	comprised	primarily	of	compostable	 food	

waste	 (24.5%)	 and	 garden	waste	 (8.5%)	 and	 potential	 recyclable	materials	 (46%).	 Only	

21%	 of	 household	 waste	 in	 my	 study	 was	 non-recyclable,	 highlighting	 the	 great	

opportunity	 for	 government	 and	 privately	 led	 initiatives	 to	 reduce	 waste	 to	 landfill	 in	

Alice	 Springs.	 The	 three	 main	 areas	 of	 focus	 (by	 weight)	 were	 organic	 food	 &	 garden	

waste	(33%),	paper/cardboard	(17%)	and	glass	(16%).	Results	from	my	household	waste	

audits	 in	 Alice	 Springs	 were	 consistent	 with	 the	 other	 studies	 benchmarked	 from	 the	

literature,	with	 the	main	 exception	 being	 that	 higher	 quantities	 of	 glass	were	 found	 in	

Alice	Springs.	This	data	 is	used	 in	 future	chapters	to	estimate	recyclable	yields	 from	the	

Alice	 Springs	 residential	 sector,	 which	 subsequently	 informs	 the	 environmental	 cost-

benefit	analysis	of	kerbside	recycling	for	Alice	Springs.	
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3 The	environmental	costs	of	transporting	recyclables	

3.1 INTRODUCTION	

The	 greatest	 challenge	 for	 recycling	 in	Alice	 Springs	 is	 the	 town’s	 geographical	 location	

and	 the	 distances	 and	 associated	 costs	 with	 transporting	 these	 recyclables	 to	 market	

(Bowerbird	Enterprises	Pty.	Ltd.	2006;	Maunsell	McIntyre	Pty	Ltd	1999).	In	this	chapter	I	

aim	to	evaluate	the	environmental	 impact	of	transporting	recyclables	from	Alice	Springs	

to	 reprocessing	 facilities	 around	 Australia.	 These	 transport	 impacts	 will	 be	 used	 in	 the	

following	chapter	when	considering	the	environmental	costs	and	benefits	associated	with	

recycling.	 Estimating	 the	 environmental	 impact	 of	 transporting	 recyclables	 builds	 on	

previous	 research	 conducted	 by	 the	NSW	Department	 of	 Environment,	 Climate	 Change	

and	Water	(DECCW	2010)	through	its	‘Environmental	benefits	of	recycling’	study.		

	

The	impact	of	long	haul	transport	on	the	viability	of	recycling	is	under-represented	in	the	

academic	 literature.	 Sonesson	 et	 al.	 (1999)	 considered	 the	 environmental	 impact	 of	

transport	in	relation	to	waste	management	to	be	minor;	however,	the	distances	travelled	

to	 transport	materials	 in	 their	 study	were	no	 further	 than	15	kilometres.	Similarly,	Ross	

and	 Evans	 (2002)	 reported	 that	 the	 energy	 consumption	 during	 transportation	 of	 a	

recycled	 plastic-based	 packaging	 system	 was	 negligible	 when	 compared	 to	 the	 overall	

energy	 consumption	 of	 the	 system.	 Research	 on	 the	 viability	 of	 recycling	 is	 often	

undertaken	 in	 urban	 areas,	 which	 are	 located	 close	 to	 recycling	 reprocessing	

infrastructure.	 For	 example,	 the	 transport	 distances	 used	 in	 the	 DECCW	 (2010)	 study	

were	 adapted	 to	 suit	 the	 Sydney	 metropolitan	 environment,	 with	 the	 majority	 of	

recyclables	travelling	20km,	with	only	newsprint	and	PET	travelling	distances	of	up	to	400	

km.	In	contrast,	Alice	Springs	is	classified	as	a	remote	town	(Australian	Bureau	of	Statistics	
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2008a),	with	recyclables	travelling	distances	of	up	to	2,760	km	from	Alice	Springs	to	reach	

reprocessing	facilities.	

	

The	development	of	an	articulated	truck	(i.e.	a	“road	train”)	model	for	Alice	Springs	 is	a	

key	component	of	my	study	because	it	enables	the	estimation	of	fuel	consumption	(litres	

of	diesel),	energy	consumption	(MJ	diesel)	and	greenhouse	gas	emissions	(tonnes	of	CO2-

e)	 from	 transporting	a	 variety	of	 recyclable	materials	 from	Alice	Springs	 to	 reprocessing	

facilities	around	Australia.	

	

Developing	 an	 articulated	 truck	 model	 involves	 many	 considerations.	 McKinnon	 and	

Cambell	 (1997)	 identified	 three	 potential	 constraining	 factors	 on	 a	 truck’s	 load.	 These	

were	 the	payload	 capacity	 of	 the	 vehicle	 i.e.	 the	maximum	weight	 (tonnes)	 of	material	

that	the	trailer	can	hold,	the	volume	(m3)	that	the	trailer	can	hold	and,	thirdly,	the	floor	

area	 (m2)	of	 the	 trailer.	 Low	densities	of	many	products,	 including	 recyclables,	 result	 in	

the	 available	 vehicle	 space	 (i.e.	 volume)	 often	 being	 filled	 long	 before	 the	 payload	

capacity	 of	 the	 trailer	 is	 reached	 (BSD	 Meinhardt	 Joint	 Venture	 2005;	 DECCW	 2010;	

McKinnon	 &	 Cambell	 1997).	 Other	 contributing	 factors	 to	 this	 phenomena	 include;	 an	

increase	in	packaging,	the	use	of	pallets	to	improve	handling	of	products	(which	takes	up	

space	in	the	vehicle)	and	height	restrictions	on	vehicles	(McKinnon	&	Cambell	1997).		

	

Finally,	 the	 ‘lading’	 of	 a	 vehicle	 determines	 how	 efficiently	 the	 vehicle	 is	 being	 used	

McKinnon	and	Cambell	(1997).	Vehicle	lading	is	defined	as,	“the	ratio	of	tonne-km	that	a	

vehicle	actually	carries	to	the	tonne-km	it	could	have	carried	if	on	every	loaded	trip	it	was	

running	 at	 its	 maximum	 gross	 weight”	 (McKinnon	 &	 Cambell	 1997,	 p.	 3).	 They	

documented	the	average	lading	factor	(%)	for	a	sample	of	UK	articulated	vehicles	over	33	

tonnes	was	70%	(McKinnon	&	Cambell	1997,	p.	3).		
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My	 articulated	 truck	model	 considers	 both	 the	 payload	 capacity	 of	 the	 vehicle	 and	 the	

volume	 that	 the	 trailer	 can	hold.	Uniquely,	my	model	 takes	 into	account	 the	density	of	

the	 recyclable	material	 and	 the	 subsequent	 volume	 occupied	 by	 the	material,	 which	 is	

then	 used	 to	 estimate	 the	 mass	 of	 material	 per	 truck	 (tonnes).	 Different	 transport	

distances	can	be	entered	for	each	recyclable	material,	which	allows	me	to	calculate	the	

tonne.kilometres	travelled	per	truck.	This	enables	me	to	assess	how	efficiently	each	truck	

is	 laden	 and	 to	 compare	 the	 energy,	 fuel	 and	 greenhouse	 gas	 emissions	 per	 recyclable	

material.	The	detailed	methodology	for	the	truck	model	is	presented	below.		
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3.2 METHOD	

This	 section	outlines	 the	 sequential	methodology	used	 in	 constructing	 the	Alice	 Springs	

truck	model	for	recyclable	materials.	

3.2.1 Travel	mode	&	transport	distances	

Road	 is	 the	 dominant	 mode	 of	 transport	 for	 all	 freight	 types	 in	 Australia,	 with	 the	

exception	 of	 bulk	 commodities	 such	 as	 coal	 and	 mineral	 ores	 (BSD	 Meinhardt	 Joint	

Venture	2005).	Whilst	the	rail	network	could	be	utilised	to	transport	recyclables	between	

Alice	Springs	and	Adelaide,	South	Australia,	subsequent	transfer	of	recyclables	to	a	truck	

would	be	required	to	carry	the	load	the	remaining	distances.	For	these	reasons	I	chose	to	

focus	solely	on	road	transport.	

	

Furthermore,	Alice	Springs	relies	heavily	on	importing	food	and	goods	for	its	population,	

with	 very	 little	 export	 activity.	 Currently,	 recyclables	 travel	 on	 road	 trains	 that	 are	

returning	 interstate	 (sometimes	 empty)	 after	 delivering	 goods	 to	 Alice	 Springs.	

Consequently,	 for	 the	 purpose	 of	 my	 study,	 the	 energy,	 fuel	 consumption	 and	

greenhouse	 gas	 emissions	 are	 reported	 for	 a	 one-way	 trip	 from	 Alice	 Springs	 to	 the	

reprocessing	 facility.	 This	 is	 realistic,	 given	 the	 freight	 market	 as	 detailed	 above.	 The	

locations	where	recyclables	are	commonly	reprocessed	around	Australia	were	 identified	

from	 the	 literature,	 including	 DECCW	 (2010)	 and	 Nolan-ITU,	 SKM	 Economics	 and	

EnvirosRIS	(2001).		

3.2.2 Assumptions	in	relation	to	truck	characteristics	

The	truck	model	was	based	on	a	diesel-fuelled	articulated	truck,	which	I	assumed	would	

be	the	dominant	cargo	vehicle	on	Australian	highways.	Key	features	of	the	truck	are	listed	

in	Table	3.1.	
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Table	3.1	Truck	characteristics	used	for	calculating	energy,	fuel	and	greenhouse	gas	

emissions	from	the	transport	of	recyclables	from	Alice	Springs	to	reprocessing	plants.	

Vehicle	description	 Assumptions	

Vehicle	type	 Articulated	truck	(semi-trailer)	

Dimensions	of	trailer	 12.5	m	long	trailer	x	2	m	high	x	2.5	m	wide	

Payload	of	trailer	 25	tonnes	

Gross	combination	weight	 40	tonnes	

Vehicle	empty	weight	 15	tonnes	

Volume	of	vehicle	 62.5	m3	

Floor	area	of	truck	trays	 31.3	m2	

	

The	assumptions	I	made	regarding	vehicle	weight	are	consistent	with	those	made	in	the	

DECCW	 (2010)	 report.	 The	 dimensions	 of	 the	 trailer	were	 estimated	 based	 on	 industry	

data	 and	 also	 to	 comply	with	 the	 NSW	 Road	 and	 Transport	 Authority’s	 (RTA’s)	 vehicle	

dimension	limits	for	an	articulated	vehicle	(NSW	Roads	and	Traffic	Authority	2013).	

3.2.3 Common	densities	of	recyclable	materials	

Standard	densities	of	 recyclable	materials	were	sourced	 from	the	 literature	 (EcoRecycle	

Victoria	2004;	US	Environmental	Protection	Agency	2006;	WRAP	2010),	as	documented	in	

Table	 3.2	 below.	 There	 was	 some	 variation	 between	 the	 typical	 material	 densities	

reported	 by	 the	 three	 sources,	 so	 I	 chose	 the	WRAP	 (2010)	 densities	 for	 my	 analysis,	

which	measured	the	actual	volume	and	weight	of	compacted	recyclables	in	the	field	using	

containers	and	vehicles.	I	considered	these	the	most	comprehensive	and	up-to-date	data	

available.	Although	copper,	rubber	tyres	and	timber	pallets	are	not	commonly	recycled	at	

kerbside,	a	transport	analysis	was	still	conducted	on	these	materials	as	a	useful	means	of	

comparison	to	other	more	commonly	recycled	materials.		
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Table	3.2	Density	(kg/m3)	of	compacted/baled	recyclable	materials.	

Material	 Density		

(kg/m3)	

Aluminium	cans	–	baled	 200	

Steel	cans	-	baled	 410	

Copper	 900	

Mixed	paper/card	-	compacted	 431	

Mixed	glass	–	compacted/semi-crushed	 265	

Plastic	containers	–	baled	 158	

Mixed	plastic	(with	film)	-	compacted	 197	

Rubber	tyres	 470	

Food	and	garden	-	compacted	 338	

Food,	garden	and	card	-	compacted	 502	

Timber	pallets	 230	

Source:	WRAP	(2010,	pp.	6	-	13).	

The	WRAP	 (2010)	 material	 densities	 were	 used	 to	 calculate	 the	 volume	 (m3)	 that	 was	

occupied	per	 tonne	of	material.	This	was	calculated	by	dividing	one	 tonne	 (1000	kg)	by	

the	density	of	the	material.	The	volume	of	space	occupied	(m3)	per	tonne	of	material	was	

then	 used	 to	 calculate	 the	 weight	 (tonnes)	 of	 each	 material	 that	 could	 fit	 on	 an	

articulated	 truck,	 (up	 to	 a	 maximum	 payload	 of	 25	 tonnes).	 Vehicle	 lading	 (i.e.	 how	

efficiently	the	vehicle	is	filled)	was	also	measured	as	part	of	my	study.	This	was	calculated	

by	dividing	the	estimated	weight	of	material	(tonnes)	that	the	truck	was	carrying	by	the	

payload	 capacity	 (maximum	 weight)	 of	 the	 truck	 (25	 tonnes)	 and	 is	 reported	 as	 a	

percentage	(%).	Volume	(m3),	weight	of	material	per	truck	(tonnes)	and	lading	factors	(%)	

for	each	material	are	reported	in	Table	3.7	in	the	results	section.	
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3.2.4 Fuel	and	energy	consumed	from	recyclables	transport	

The	 most	 accurate	 way	 of	 calculating	 the	 fuel	 and	 energy	 consumed	 by	 a	 truck	 is	 to	

collect	 fuel	 use	 data	 from	 sources	 such	 as	 fuel	 receipts	 or	 financial	 records	 of	 fuel	

expenditure	 (WRI	 &	 WBCSD	 2005).	 In	 the	 absence	 of	 these	 data,	 calculations	 can	 be	

based	on	the	distances	travelled	by	the	vehicle	and	fuel	type.		

	

Distance	travelled	can	be	represented	 in	three	ways;	distance	(measured	 in	kilometres);	

passenger	distance	(passenger-kms)	or	freight	distance	(tonne.kilometres)	(WRI	&	WBCSD	

2005,	p.	2).	Greenhouse	gas	emissions	per	tonne.kilometre	(tkm)	 is	the	measurement	of	

greenhouse	gas	emissions	per	one	tonne	of	freight	transported	over	one	kilometre,	and	is	

a	 common	 form	of	 reporting	 freight	 related	emissions.	Tonne	kilometres	 (Equation	3.1)	

are	 calculated	 simply	 by	 the	mass	 (i.e.	 weight)	 of	 goods	 transported	multiplied	 by	 the	

distance	travelled	(VTT	Technical	Research	Centre	of	Finland	2013,	p.1).		

	

	 	

	

	

Equation	3.1	Methodology	to	calculate	tonne.kilometres	(tkm).	

The	DECCW	(2010)	methodology	for	calculating	fuel	and	energy	consumption	multiplied	

the	 tonne.kilometres	 travelled	by	 the	energy	 required	 to	move	1	 tonne.km	 (MJ	diesel).	

This	was	then	converted	to	the	amount	of	diesel	required	to	reach	1	MJ	LHV	of	fuel	input	

to	the	engine.	The	DECCW	(2010)	methodology	is	outlined	in	‘Appendix	7	–	Assumptions.	

Collection,	 treatment,	 material	 recovery	 and	 energy	 assumptions’	 (DECCW2010,	

Appendix	 7,	 p.	 7).	 Where	 possible,	 my	 calculations	 are	 based	 on	 DECCW	 (2010)	

methodology,	 to	 enable	 an	 accurate	 comparison	 of	 data.	 However,	 the	 DECCW	

Tonne.kilometres	

travelled	(tkm)	

=	
Distance	travelled	

(kms)	

X	
Mass	i.e.	weight	of	

goods	transported	

(tonnes)	
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methodology	 used	 an	 average	 vehicle	 load	 of	 7.5	 tonnes	 for	 the	 transport	 of	 bulk	

recyclables	when	calculating	tonne.km	travelled,	regardless	of	the	material	being	recycled	

(DECCW	 2010,	 Appendix	 7,	 p.	 7).	 This	 assumption	 is	 likely	 to	 be	 reasonable	 when	

modelling	short	 travel	distances	 from	the	Material	Recovery	Facility	 to	 the	reprocessing	

facility	(e.g.	20km	within	Sydney	for	steel).	However,	recyclables	from	Alice	Springs	need	

to	 be	 transported	 over	 far	 greater	 distances	 (e.g.	 2739	 km	 from	 Alice	 Springs	 to	 Port	

Kembla,	NSW	for	 steel)	and,	at	 these	distances,	differences	 in	vehicle	 load	 for	different	

materials	may	 significantly	 impact	 costs	 associated	with	 transport.	 To	account	 for	 this	 I	

have	 incorporated	 the	 impact	 of	 material	 density	 on	 truck	 capacity	 and	 the	 resulting	

energy/fuel	 consumption	 for	 each	 type	 of	 recyclable	 material	 in	 my	 model.	 My	 truck	

model	used	two	different	methodologies	for	calculating	transport	fuel	consumption	and	

energy	 demand.	 These	 are	 referred	 to	 as	 Method	 1	 and	 Method	 2	 and	 are	 outlined	

below.		

3.2.4.1 Method	1	-	fuel	and	energy	consumption	

Method	 1	 is	 based	 on	 an	 average	 Australian	 fuel	 consumption	 data	 point	 for	 a	 diesel	

articulated	 truck	 provided	 by	 Apelbaum	 Consulting	 Group	 (2008).	 The	methodology	 to	

calculate	the	fuel	consumption	per	truck	(litres	per	trip)	is	outlined	in	Equation	3.2,	where	

Factor	 A	 (average	 rate	 of	 fuel	 consumption)	 is	 equal	 to	 53.4	 litres/100	 km	 for	 a	 diesel	

articulated	truck,	vintage	2000	–	2001	(Apelbaum	Consulting	Group	2008,	Table	4.1.1-4,	

p.	111).	

	

	

	 	

	

Equation	3.2	Method	1	–	Fuel	consumption	per	articulated	truck	journey	(litres	per	trip).	

Fuel	consumed	per	

truck	(litres	per	trip)	
=	

Distance	travelled	

from	Alice	Springs	to	

reprocessing	facility	

(km)	

X	

Factor	A:	Average	rate	

of	fuel	consumption	

per	articulated	truck	

(litres/km)	
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The	 fuel	 consumed	per	 truck	 is	 then	converted	 to	energy	consumed	per	 truck,	which	 is	

outlined	 in	Equation	3.3,	where	Factor	B	 (energy	content	of	diesel	 fuel)	 is	equal	 to	38.6	

GJ/kL	(Department	of	Climate	Change	&	Energy	Efficiency	2012,	Table	4,	p.	18).		

	 	

	

	

	

Equation	3.3	Method	1	–	Energy	consumption	per	articulated	truck	journey	(GJ	per	trip).	

The	fuel	and	energy	consumption	per	truck	were	calculated	for	each	recyclable	material.	

The	 fuel	 and	 energy	 consumption	 results	 were	 then	 divided	 by	 the	 weight	 of	 each	

recyclable	 material	 (tonnes)	 carried	 on	 each	 respective	 truck.	 This	 gave	 the	 fuel	

consumption	 in	 litres	 of	 diesel	 per	 tonne	 of	 recyclable	 material	 and	 the	 energy	

consumption	in	GJ	per	tonne	of	recyclable	material,	for	each	material.	

	

A	 limitation	of	using	 the	average	 fuel	consumption	 for	an	Australian	articulated	 truck	 is	

that	Factor	A	is	an	average	of	many	vehicles	and	assumptions	about	an	‘average’	vehicle	-	

such	 as	 typical	 dimensions	 of	 trailer,	 gross	 combination	weight,	 payload	 of	 vehicle	 and	

volume	of	vehicle	-	cannot	be	defined.	This	results	in	Factor	A	being	applied	regardless	of	

the	lading	of	the	vehicle.		

	

3.2.4.2 Method	2	-	fuel	and	energy	consumption	

Method	 2	 is	 based	 on	 research	 conducted	 by	 (Coyle	 2007)	 on	 behalf	 of	 the	 UK	

Department	of	Transport,	which	investigated	the	effect	of	increasing	a	truck’s	payload	on	

the	 fuel	consumption	of	 the	 truck.	Coyle	 (2007)	measured	 the	 fuel	consumption	of	 two	

‘typical’	articulated	trucks	of	2001	vintage,	up	to	44	tonnes	gross	combination	weight	and	

Energy	consumed	

per	truck	(GJ	per	

trip)	

=	

Fuel	consumed	per	

truck	(litres	per	trip)	 X	

Factor	B:	Energy	

content	of	diesel	fuel	

factor	(GJ/litre)	
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simulated	 a	 full	 range	 of	 payload	 conditions	 over	 a	 repeatable	 route	 to	 compare	 fuel	

consumptions.	 Results	 for	 the	 larger	 2001	 Volvo	 380	 horsepower	 truck	 are	 outlined	 in	

Table	 3.3	 and	 the	 positive	 relationship	 between	 increasing	 fuel	 consumption	 (litres	 per	

100km)	and	increasing	payload	(tonnes)	is	shown	in	Figure	3.1.		

	

Table	3.3	Fuel	consumption	(litres	per	100	km)	vs.	differing	payloads	of	trailers,	2001	

Volvo,	380	horsepower,	data	from	Coyle	(2007).	

Gross	combination	

weight		

(tonnes)	

Payload	of	trailer		

	

(tonnes)1	

Kilometres	per	litre		

	

(km/litre)2	

Fuel	consumption		

	

(litres	per	100km)	

16.5	(empty)	 0	 3.8	 26.5	

18	 1.5	 3.7	 26.9	

23	 6.5	 3.5	 28.7	

28	 11.5	 3.0	 32.9	

33	 16.5	 2.9	 34.6	

38	 21.5	 2.6	 37.8	

44	(full)	 27.5	 2.4	 41.4	

Source:	(Coyle	2007),	Tables	4	–	10,	pages	14	–	17.	

1)	The	payload	of	the	trailer	is	calculated	by	subtracting	the	empty	vehicle	weight	from	the	gross	combination	

weight.		

2)	Kilometres	per	litre	were	calculated	from	miles	per	gallon	in	the	original	study.	
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Figure	3.1	Fuel	consumption	(litres	per	100	km)	vs.	differing	payloads	of	trailers,	2001	

Volvo,	380	horsepower,	data	from	Coyle	(2007).	

	

Fuel	consumption	ranged	from	26	litres/100	km	for	an	empty	load	to	41	litres/100	km	for	

a	full	load	(Table	3.3,	Figure	3.1).	This	large	difference	in	fuel	consumption	between	small	

and	 large	 loads	 was	 consistent	 for	 both	 vehicle	 types	 used	 by	 Coyle	 (2007)	 and	 with	

similar	work	by	(Kyto,	Erkkila	&	Nylund	2009).	
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By	applying	a	‘line	of	best	fit’	to	Coyle	(2007)	data,	I	generated	an	equation;		

	

y	=	26.356e0.0167x	

	

where	y	 is	equal	 to	 fuel	consumption	 (litres/100km)	and	x	 is	equal	 to	payload	 (tonnes).	

This	equation	is	used	to	calculate	fuel	consumption	in	the	section	‘Validating	the	model’	

below.		

	

Coyle’s	 (2007)	 research	 was	 the	 basis	 from	 which	 I	 developed	 Method	 2	 for	 the	

calculation	 of	 the	 fuel	 consumption	 per	 truck	 (litres	 per	 trip),	 which	 is	 outlined	 in	

Equation	3.4.	 It	enabled	 the	weight	of	a	 truck’s	payload	 to	be	 taken	 into	account	when	

estimating	 a	 truck’s	 fuel	 consumption.	 This	 is	 an	 important	 factor	 to	 consider	 when	

calculating	 the	 fuel	 consumption	of	 trucks	 that	have	different	 lading	 factors	 due	 to	 the	

different	densities	of	their	loads,	especially	if	those	loads	are	being	transported	over	long	

distances.	

	

	

	

	

Equation	3.4	Method	2	–	Fuel	consumption	per	articulated	truck	journey	(litres	per	trip).	

Factors	 C	 are	 the	 different	 fuel	 consumptions	 at	 varying	 payloads	 based	 on	 the	 (2009)	

data,	documented	 in	Table	3.3.	Fuel	consumption	per	 truck	 (litres)	 is	 then	converted	 to	

energy	consumption	per	truck	(GJ)	following	the	steps	described	in	Method	1,	Figure	3.3.		

	

The	fuel	consumption	per	truck	was	then	divided	by	the	tonnes	of	material	 transported	

and	 the	 kilometres	 travelled,	 to	 give	 the	 fuel	 consumption	 per	 tonne.km	 travelled	

Fuel	consumed	per	

truck	(litres	per	trip)	
=	

Distance	travelled	from	

Alice	Springs	to	

reprocessing	facility	

(km)	

X	

Factors	C:	Fuel	

consumption	for	

a	truck	at	varying	

loads	(litres/km)	
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(Equation	 3.5).	 This	 method	 is	 identical	 for	 the	 calculation	 of	 energy	 consumption	 per	

tonne.km.	

	

	

	

Equation	3.5	Fuel	consumption	(litres)	per	tonne.km.	

3.2.5 Greenhouse	gas	emissions	per	truck	and	per	tonne.km	

Transport-related	 greenhouse	 gas	 emissions	 as	 a	 result	 of	 fuel	 consumption	 were	

calculated	 using	 Equation	 3.6,	 based	 on	 the	 methodology	 outlined	 in	 the	 Australian	

National	Greenhouse	Accounts	(Department	of	Climate	Change	&	Energy	Efficiency	2012).	

Total	 greenhouse	 gas	 emissions	 per	 truck	 (kg	 of	 CO2-e)	 are	 calculated	 by	 summing	 the	

greenhouse	emissions	for	carbon	dioxide	(CO2),	methane	(CH4)	and	nitrous	oxide	(N20).		

	

Equation	3.6	Greenhouse	gas	emissions	per	truck	journey	(kg	CO2-e	per	trip).	

	
	
	
	
	
	
	
	
	
	
	
	
	

Emissions	calculated	for	each	

greenhouse	gas	type	(carbon	dioxide,	

methane,	nitrous	oxide)	(kg	CO2-e	per	

truck	trip)	

=	

Energy	used	per	

truck	trip	

(GJ/trip)	

X	

Emission	factor	for	

each	greenhouse	

gas	type	(Table	3.4)	

(kg	CO2-e/GJ)	

Fuel	consumption	(litres	per	

tonne.km)	

	

=	
Total	fuel	

consumption	

of	truck	(litres	

÷	
Tonnes	of	material	

transported	x	

kilometres	travelled	
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Table	3.4	Fuel	combustion	emission	factors	for	transport	energy	purposes	(kg	CO2-e/GJ).	

Assumption	 CO2	 CH4	 N2O	

Heavy	vehicles	conforming	to	

Euro	iii	design	standards	(post	

2003-07)	with	diesel	oil	

69.2	

	

	

0.1	

	

	

0.5	

	

	

Source:	(Department	of	Climate	Change	&	Energy	Efficiency	2012,	p.	19),	Table	4,	p.18.	

These	greenhouse	gas	emissions	were	then	converted	from	kg	CO2-e	per	trip	to	tonnes	of	

CO2-e	 per	 truck	 trip.	 The	 greenhouse	 gas	 emissions	 per	 truck	were	 then	 divided	 by	 the	

tonnes	of	material	transported	and	the	kilometres	travelled,	to	give	the	greenhouse	gas	

emissions	per	tonne.km	travelled	(Equation	3.7).		

	

	

	

	

	

	

Equation	3.7	Greenhouse	gas	emissions	per	tonne.km	travelled	(kg	CO2-e	per	tonne.km).	

3.2.6 Validating	the	model	

A	local	Alice	Springs	recycler	provided	fuel	consumption	data	in	October	2013	(via	email	

correspondence),	 in	 order	 to	 corroborate	 the	 two	 different	models	 tested	 in	my	 truck	

model	(Table	3.5).	This	allowed	a	comparison	between	the	two	methods	to	be	made,	to	

see	which	one	was	most	realistic.		

	

	

	

=	 ÷	

	

	

Greenhouse	gas	emissions	(kg	CO2-e	per	

tonne.km)	

	

Total	

greenhouse	gas	

emissions	per	

truck	trip	

(tonnes	CO2-e	

per	trip)	

Tonnes	of	

material	

transported	x	

kilometres	

travelled	

(tonne.km)	
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Table	3.5	Northern	Territory	(NT)	steel	recycling	industry	trucking	case	study.	

Vehicle	description	 Assumptions	

Vehicle	type	 Articulated	truck	(semi-trailer)	

Number	of	trailers	 3	(road	train)	

Dimensions	of	trailers	 12.5	m	long	trailer	x	1.5	m	high	x	2.5	m	wide	

13.7	m	long	trailer	x	1.5	m	high	x	2.5	m	wide(2	of)	

Payload	of	trailers	combined	 70	tonnes	

Gross	combination	weight		 87	tonnes	

Vehicle	empty	weight	 17	tonnes	

Volume	of	vehicle	 150	m3	

Floor	area	of	truck	 100	m2	

Average	fuel	consumption	of	vehicle	 1.25	km/litre	

Average	fuel	consumption	of	vehicle	 80	litres	/	100	km	

Source:	Alice	Springs	recycler,	email	correspondence,	7	October,	2013.	

	

Energy	and	greenhouse	gas	emissions	were	calculated	using	the	actual	fuel	consumption	

data	 provided	 by	 the	 NT	 steel	 recycling	 industry	 for	 the	 standard	 example	 road	 train	

(Table	 3.5).	 Using	 Methods	 1	 and	 2,	 the	 truck	 model	 was	 then	 used	 to	 generate	 fuel	

consumption,	 energy	 consumption	 and	 greenhouse	 gas	 emissions.	 Finally,	 the	 DECCW	

(2010)	method	was	applied	for	the	same	scenario	to	enable	a	comparison.	These	results	

are	outlined	in	Table	3.6.	
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Table	3.6	Comparison	of	actual	fuel	consumption	from	a	NT	steel	recycler	versus	my	Alice	

Springs	truck	models	and	DECCW	(2010)	model.	

Variables	 Road	train	from	

a	NT	steel	

recycler	

Truck	

model	

Method	1	

Truck	

model	

Method	2	

DECCW	

(2010)	

Method	

Total	kilometres	travelled	

Alice	Springs	to	Adelaide	

via	Port	Augusta		

one	way*	

2100	 2100	 2100	 2100	

Fuel	(litres	of	diesel)	

consumed	per	truck	trip	

1680	 1121	 1782	 1359	

Fuel	(litres	of	diesel)	

consumed	per	tonne	of	

steel	transported	

24	 16	 25	 181**	

Energy	consumed	(GJ)	per	

truck	trip	

65	 43	 69	 58	

Energy	consumed	(GJ)	per	

tonne	of	steel	transported	

0.9	 0.6	 1.0	 7.8**	

Greenhouse	gas	emissions	

(tonnes	CO2-e)	per	truck	

trip	

4.5	 3.0	 4.8	 4.1	

Greenhouse	gas	emissions	

(tonnes	CO2-e)	per	tonne	

of	steel	transported	

0.06	 0.04	 0.07	 0.54**	

*only	two	trailers	can	travel	beyond	Port	Augusta,	so	a	return	trip	needs	to	be	made	for	the	third	trailer.		

**	this	figure	is	calculated	by	dividing	the	fuel/energy	consumption	and	greenhouse	emissions	of	the	truck	by	

the	average	load	in	the	(DECCW	2010)	model	of	7.5	tonnes.	

	

Compared	to	the	actual	example	of	a	road	train	delivering	steel	from	Alice	Springs	to	Port	

Augusta	(return)	in	the	Northern	Territory,	Method	1	underestimated	fuel	consumption,	

energy	consumption	and	 the	 resulting	greenhouse	gas	emissions	by	approximately	33%	

(Table	3.6).	One	likely	reason	for	this	is	that	Method	1	uses	a	‘typical’	fuel	consumption	of	
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53.4	 litres/100km	 for	 all	 articulated	 vehicles,	which	 in	 this	 example	 is	much	 lower	 than	

the	 road	 train,	 which	 has	 a	 fuel	 consumption	 of	 80	 litres/100km.	 Method	 2	 was	 the	

closest	 predictor	 of	 actual	 fuel	 consumption.	 It	 overestimated	 fuel	 and	 energy	

consumption	and	greenhouse	gas	emissions	by	only	6%.	By	using	data	from	Coyle	(2007),	

this	method	 took	 into	 account	 the	 actual	 payload	 of	 the	 truck	 (70	 tonnes)	 in	 order	 to	

calculate	fuel	consumption.	

	

In	 comparison,	 the	 DECCW	 (2010)	 method	 gave	 a	 reasonably	 good	 prediction	 of	 fuel,	

energy	and	greenhouse	gas	emissions	per	truck	estimate	(underestimate	of	19%	for	fuel,	

10%	 for	 energy	 and	 for	 greenhouse	 emissions)(Table	 3.6).	 However,	 it	 was	 not	 a	 good	

predictor	 of	 fuel	 or	 energy	 consumption	 per	 tonne	 of	 material	 transported.	 This	 is	

because	its	calculation	uses	an	average	payload	of	7.5	tonnes	of	material	transported	per	

truck,	rather	than	differing	payload	weights	as	a	result	of	different	material	densities.		

	

Based	on	the	truck	case	study	from	the	NT	steel	recycling	industry,	Method	2	of	the	Alice	

Springs	truck	model	gave	the	most	realistic	estimate	of	fuel	and	energy	consumption	and	

resulting	greenhouse	gas	emissions	for	the	transport	of	steel.	The	results	from	Method	2	

calculations	only	are	presented	below.	
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3.3 RESULTS	

3.3.1 Transport	distances		

Transport	distances	 from	Alice	Springs	 to	 reprocessing	plants	 ranged	 from	1,145	km	for	

copper	to	2,764	km	for	the	transport	of	aluminium,	with	an	average	distance	travelled	for	

all	material	types	of	2050	km.	Table	3.7	outlines	the	location	of	the	closest	reprocessing	

facility	 to	 Alice	 Springs	 for	 each	 material	 and	 the	 transport	 distances	 (in	 kilometres)	

calculated	using	Google	maps.	Figure	3.2	depicts	this	information	visually.		
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Table	3.7	Transport	distances	of	recyclable	materials	from	Alice	Springs	to	reprocessing	

facilities	(kilometres).	

Material	 Reprocessing	facility	

location1	

Distance	travelled	from	

Alice	Springs	to	

reprocessing	facility	

(kilometres)2	

Aluminium	 Yennora,	NSW	 2764	

Steel	 Port	Kembla,	NSW	 2739	

Copper	 Olympic	Dam,	SA1b	 1145	

Paper/cardboard	 Melbourne,	VIC	 2255	

Newsprint	 Albury,	NSW	 2373	

Liquid	Paper	Board	 Shoalhaven,	NSW	 2716	

Office	paper	 Melbourne,	VIC	 2255	

Glass	 Adelaide,	SA	 1532	

PET	 Melbourne,	VIC	 2255	

HDPE	 Melbourne,	VIC	 2255	

PVC	 Laverton,	VIC	 2248	

Mixed	plastics	 Adelaide,	SA	then	China1c	 1532	

Rubber	tyres0	 Adelaide,	SA1d	 1653	

Organics	 Buckland	Park,	SA3	 1502	

Timber	pallets	 Adelaide,	SA4	 1532	

Sources:	(0)	Includes	an	estimate	of	10%	recoverable	steel	being	sent	to	Port	Kembla,	NSW.	

(1)	(Nolan-ITU,	SKM	Economics	&	EnvirosRIS	2001,	Appendix	F,	p.F-1	to	F-18.).	

(1b)	(Geoscience	Australia	2013).	

(1c)	(DECCW	2010,	p.56).	

(1d)	(Hyder	Consulting	Pty	Ltd	2010,	p.43).	

(2)	(Google	maps	2013).	

(3)	(Jeffries	2013).	

(4)	(Adelaide	Pallet	Recycling	2013).	
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Figure	3.2	Transport	paths	and	distances	of	recyclable	materials	from	Alice	Springs	to	

reprocessing	facilities	(kilometres).	
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3.3.2 Volume	and	weights	of	recyclables	per	truck	

For	 each	 recyclable	 material,	 I	 ascertained	 whether	 the	 truck	 was	 constrained	 by	 the	

volume	of	material	 it	was	carrying	or	by	a	25	tonne	payload	capacity	(maximum	weight)	

of	the	truck.	According	to	my	calculations	only	copper	and	rubber	tyres	were	constrained	

by	the	payload	capacity	of	the	truck	(tonnes),	rather	than	volume	of	material	(Table	3.8).		

	

Table	3.8	Estimated	volume	occupied	(m3)	per	tonne	of	material,	weight	of	material	

(tonnes)	per	articulated	truck,	average	truck	lading	factor	(%)	and	tonne.kilometres	

travelled	(tonne.kms)	for	each	recyclable	material.	

Material	 Volume	

occupied		

(m3	per	tonne	of	

material)	

Weight	of	

material	

(tonnes	per	

articulated	truck	)	

Truck	lading	

factor		

(%)	

Tonne.kms	

Aluminium	 5.0	 11.3	 45	 31,095	

Steel	 2.4	 23.1	 92	 63,168	

Copper	 1.1	 25.0*	 100	 28,625	

Paper/cardboard	 2.3	 24.2	 97	 54,670	

Newsprint	 2.3	 24.2	 97	 57,530	

Liquid	Paper	

Board	

2.3	 24.2	 97	 65,846	

Office	paper	 2.3	 24.2	 97	 54,670	

Glass	 3.8	 14.9	 60	 22,836	

PET	 6.3	 8.9	 36	 20,041	

HDPE	 6.3	 8.9	 36	 20,041	

PVC	 6.3	 8.9	 36	 19,979	

Mixed	plastics	 5.1	 11.1	 44	 16,976	

Rubber	tyres	 2.1	 25.0*	 100	 41,318	

Organics	 3.0	 19.0	 76	 28,557	

Timber	pallets	 4.3	 12.9	 52	 19,820	

*In	 this	example,	 copper	and	 rubber	 tyres	are	both	constrained	by	 the	weight	of	 the	 truck	 (tonnes)	 rather	

than	the	volume	of	the	material.	
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Table	3.8	demonstrates	the	impact	of	different	material	densities	on	the	actual	weight	of	

materials	 carried	per	 truck	 if	 the	 trailer	 is	 constrained	by	 volume.	Materials	with	 lower	

densities,	 such	 as	 the	 plastic	 containers	 (density	 of	 158kg/m3,	 volume	 of	 6.3m3	 per	

tonne),	result	in	only	8.9	tonnes	of	plastic	being	transported	per	truck.	This	gives	a	lading	

factor	of	36%,	i.e.	only	36%	of	the	truck’s	weight	capacity	is	being	utilised.	In	contrast,	a	

higher	 density	 material	 such	 as	 copper,	 (density	 of	 900	 kg/m3,	 volume	 of	 1.1m3	 per	

tonne),	 results	 in	 the	 truck	 running	 at	 full	 capacity	 (25	 tonnes,	 lading	 factor	 of	 100%).	

Across	 all	materials	 in	my	 study,	 the	 lading	 factors	 ranged	 from	 35%	 to	 100%,	with	 an	

average	of	71%	for	all	material	types.		

3.3.3 Units	of	measurement	

Results	 for	 fuel,	 energy	 consumption	 and	 greenhouse	 gas	 emissions	 are	 presented	 in	

three	sets	of	units;	per	truck	‘trip’	or	journey,	per	tonne	of	material	transported,	and	per	

tonne.km.	The	measurement	of	energy	consumption	and	greenhouse	gas	emissions	per	

tonne	of	material	transported	is	the	key	result	needed	to	adjust	values	from	the	DECCW	

(2010)	study	to	an	Alice	Springs	context.	Both	energy	and	greenhouse	gas	emissions	are	

added	to	the	original	DECCW	(2010)	results	to	give	an	overall	cost/benefit	result	for	each	

material	 being	 recycled	 in	 Alice	 Springs.	 The	measurement	 of	 energy	 consumption	 and	

greenhouse	 gas	 emissions	 per	 tonne.km	 allows	 a	 comparison	 of	 the	 energy/fuel	

consumption	required	to	transport	one	tonne	of	each	material	one	kilometre.	This	allows	

a	 comparison	 between	 different	materials	 transported	 from	Alice	 Springs	 regardless	 of	

the	different	travel	distances	required.		
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3.3.4 Fuel	 and	 energy	 consumption	 from	 the	 transport	 of	 recyclables	 from	 Alice	

Springs	

The	 results	 below	 outline	 the	 estimated	 fuel	 and	 energy	 consumption	 per	 tonne	 of	

recyclable	 material	 (Figure	 3.3)	 and	 per	 tonne.km	 travelled	 (Figure	 3.4)	 for	 recyclable	

material	 being	 transported	 from	 Alice	 Springs	 to	 reprocessing	 facilities.	 The	 numerical	

values	from	which	the	figures	are	derived	are	also	provided	in	Table	8.3	in	Appendix	8.4,	

for	clearer	reference	to	the	actual	results	data.		

	

	

Figure	3.3	Estimated	fuel	(litres	of	diesel)	and	energy	(GJ)	consumption	per	tonne	of	

recyclable	materials	transported	from	Alice	Springs	to	reprocessing	facilities.	
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Figure	3.4	Estimated	fuel	(litres	of	diesel)	and	energy	(MJ	of	diesel)	consumption	per	

tonne.km	for	the	transportation	of	recyclables	from	Alice	Springs	to	reprocessing	

facilities.	

	

The	fuel	and	energy	consumption	per	tonne	of	recyclable	material	transported	between	

Alice	Springs	and	the	interstate	reprocessing	facilities	follow	the	same	trend	line	because	

energy	consumption	(GJ)	is	derived	directly	from	fuel	consumption	data	(litres).		

	

According	 to	my	model,	 the	most	 fuel	 intensive	 recyclable	material	 to	 transport	 out	 of	

Alice	 Springs	was	 aluminium,	 consuming	81	 litres	of	 fuel	 and	3.12	GJ	per	 tonne	 (Figure	

3.3).	This	is	due	to	the	low-density	of	aluminium	(200	kg/m3)	and	the	long	travel	distance	

to	 reprocessing	 (2764	 km).	 Copper	was	 the	most	 efficient	material	 to	 transport	 out	 of	

Alice	Springs,	consuming	only	17	litres	of	fuel	per	tonne,	the	equivalent	of	0.67	GJ	(Figure	

3.3).	This	is	due	to	its	high-density	(900	kg/m3)	and	lower	transport	distances	(1145	km).	

The	average	energy	consumption	required	to	transport	one	tonne	of	recyclable	materials	
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to	 the	 reprocessing	 plant	 was	 45	 litres	 of	 fuel,	 which	 is	 the	 equivalent	 of	 1.75	 GJ	 of	

energy.		

	

Reporting	 in	 fuel/energy	 consumption	 per	 tonne.km	 allows	 a	 comparison	 between	

material	types	to	be	made,	without	the	variable	of	travel	distances	to	reprocessing	plants.	

Per	 tonne.km,	 plastics	 were	 the	 most	 fuel	 and	 energy	 intensive	 to	 transport,	 needing	

0.032	 litres	 of	 diesel	 (or	 1.25	 MJ	 diesel)	 to	 move	 one	 tonne	 of	 plastic	 one	 kilometre	

(Figure	 3.4).	 Copper	 and	 rubber	 were	 the	 most	 fuel	 and	 energy	 efficient	 materials	 to	

transport,	 requiring	 approximately	 0.015	 litres	of	 diesel	 (or	 0.6	MJ	diesel)	 to	move	one	

tonne	of	material	one	kilometre	(Figure	3.4).	Copper	and	rubber	are	followed	closely	by	

paper/cardboard	and	steel	products	as	the	most	energy	efficient	materials	to	transport.	

The	average	fuel	and	energy	consumption	for	all	recyclable	materials	was	0.022	litres	(or	

0.85	MJ	diesel)	per	tonne.km.	

3.3.5 Greenhouse	gas	emissions	from	the	transport	of	recyclables	from	Alice	Springs	

Greenhouse	 gas	 emissions	 (tonnes	 CO2-e)	 from	 the	 transport	 of	 recyclables	 from	 Alice	

Springs	 to	 reprocessing	 facilities	around	Australia	are	presented	per	 truck,	per	 tonne	of	

material	 transported	 and	 per	 tonne.km	 in	 Table	 3.9.	 Calculations	 for	 greenhouse	 gas	

emissions	are	directly	derived	from	the	energy	consumption	(GJ)	per	truck	trip,	which	is	

derived	 from	 the	estimated	 fuel	 consumption	per	 truck	 trip	 (litres	of	diesel),	 hence	 the	

greenhouse	 results	 show	exactly	 the	 same	 trend	 lines	 as	 the	 energy	 and	 fuel	 results	 in	

Figures	3.3	and	3.4.	The	results	are	presented	in	table	format	only	to	avoid	duplication.	
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Table	3.9	Greenhouse	gas	emissions	(tonnes	CO2-e)	from	the	transport	of	recyclables	from	

Alice	Springs	to	reprocessing	facilities.	

Recyclable	

Material	

CH4	

(tonnes	per	

truck	trip)	

N20	

(tonnes	per	

truck	trip)	

CO2	

(tonnes	per	

truck	trip)	

CO2-e		

(tonnes	per	

truck	trip)	

Tonnes	

CO2-e	per	

tonne	of	

material	

transported	

Kg	CO2-e	

per	

tonne.km	

Aluminium	 0.004	 0.018	 2.43	 2.45	 0.22	 0.079	

Steel	 0.004	 0.020	 2.76	 2.79	 0.12	 0.044	

Copper	 0.002	 0.008	 1.16	 1.17	 0.05	 0.041	

Paper/	

Cardboard	

0.003	 0.016	 2.27	 2.29	 0.09	 0.042	

Newsprint	 0.003	 0.017	 2.39	 2.41	 0.10	 0.042	

LPB	 0.004	 0.020	 2.74	 2.76	 0.11	 0.042	

Office	

paper	

0.003	 0.016	 2.27	 2.29	 0.09	 0.042	

Glass	 0.002	 0.010	 1.35	 1.36	 0.09	 0.059	

PET	 0.003	 0.013	 1.73	 1.75	 0.20	 0.087	

HDPE	 0.003	 0.013	 1.73	 1.75	 0.20	 0.087	

PVC	 0.002	 0.012	 1.73	 1.74	 0.20	 0.087	

Mixed	

plastics	

0.002	 0.010	 1.35	 1.36	 0.12	 0.080	

Rubber	

tyres	

0.002	 0.012	 1.67	 1.68	 0.07	 0.041	

Organics	 0.002	 0.010	 1.39	 1.40	 0.07	 0.049	

Timber	 0.002	 0.010	 1.35	 1.36	 0.10	 0.068	

	

According	to	my	model,	 the	most	greenhouse	gas-intensive	material	 to	transport	out	of	

Alice	 Springs	 was	 aluminium,	 generating	 0.22	 tonnes	 CO2-e	 per	 tonne	 of	 transported	

material	 (Table	 3.9).	 This	 was	 due	 to	 its	 low-density	 and	 the	 high	 travel	 distance	 for	

reprocessing	(2764	km).	Copper	was	the	most	efficient	material	to	transport	out	of	Alice	

Springs,	producing	 just	under	0.05	 tonnes	CO2-e	per	 tonne	of	 copper	 transported	 (Table	



	 																																																							Chapter	3:	The	environmental	costs	of	transporting	recyclables	

	 71	

3.9).	This	is	attributable	to	its	high-density	and	lower	transport	distances	(1145	km).	The	

average	 greenhouse	 gas	 emission	 was	 0.12	 tonnes	 of	 CO2-e	 per	 tonne	 of	 recyclable	

material	transported.		

	

By	my	calculations,	the	highest	greenhouse	gas	emission	per	tonne.km	was	0.087	kg	CO2-e	

for	PET,	HDPE	and	PVC	(Table	3.9),	which	reflects	the	low-density	of	plastic	(158	kg/m3).	

The	 lowest	 greenhouse	emission	per	 tonne.km	was	0.041	kg	CO2-e	 for	both	 copper	and	

rubber,	followed	closely	by	paper	&	cardboard	products	(0.042	kg	CO2-e/tonne.km)	(Table	

3.9).	This	was	because	the	rubber	and	copper-filled	trucks	were	constrained	only	by	the	

maximum	weight	the	trailer	could	hold,	not	by	volume,	and	had	an	estimated	100%	truck	

lading.	Paper	and	cardboard	are	also	high-density	products	with	an	estimated	truck	lading	

of	 97%.	 The	 average	 greenhouse	 emissions	 for	 all	 recyclable	materials	 transported	was	

0.059	kg	of	CO2-e	per	tonne.km.		

	

In	summary,	my	results	(Table	3.9)	show	that	materials	with	low	densities	at	the	point	of	

transport,	 such	 as	 plastics	 and	 aluminium,	 have	 higher	 greenhouse	 gas	 emissions	 per	

tonne.km	to	transport	to	reprocessing	facilities	than	materials	with	higher	densities	(such	

as	 steel,	 copper,	 paper/cardboard	 and	 rubber	 tyres).	 	 Other	materials	 fall	 within	 these	

ranges.	

	

3.3.6 Differences	 between	 Northern	 Territory	 (NT)	 and	 interstate	 transport	

allowances	

One	other	important	consideration	for	the	transport	of	recyclables	from	Alice	Springs	that	

came	 to	 light	when	 building	my	 truck	model	 is	 the	 difference	 between	 regulations	 for	

road	trains	in	the	NT	compared	to	other	states.	In	order	to	transport	goods	to	and	from	



	 																																																							Chapter	3:	The	environmental	costs	of	transporting	recyclables	

	 72	

other	capital	cities,	the	NT	relies	heavily	on	triple	road	trains	in	excess	of	115	tonnes	(NT	

Department	 of	 Transport	 2014).	 However,	 the	 South	 Australian	 government	 does	 not	

approve	the	use	of	triple	road	trains	(of	53.5m	length)	past	Port	Augusta	(SA	Department	

of	 Planning	 Transport	 and	 Infrastructure	 2015).	 Regarding	 the	 packaging	 and	

transportation	 of	 loads,	 all	 states	 and	 territories	 are	 guided	 by	 the	 National	 Transport	

Commissions’	 Load	Restraint	Guide	 (2004),	which	provides	 transport	drivers	with	 safety	

principles	for	the	safe	carriage	of	loads	on	road	vehicles.	
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3.4 DISCUSSION	

Alice	Springs	is	a	remote	town,	with	recyclables	needing	to	be	transported	up	to	2764	km	

by	road	to	be	reprocessed.	Materials	such	as	PET	plastics	are	sent	a	further	9,000	km	by	

ship	 to	China	 for	 reprocessing	 (DECCW	2010,	Appendix	6,	p.	9).	The	development	of	an	

articulated	 truck	 model	 as	 part	 of	 my	 study	 provides	 a	 useful	 tool	 to	 estimate	 fuel	

consumption	 (litres	 of	 diesel),	 energy	 consumption	 (MJ	 diesel)	 and	 greenhouse	 gas	

emissions	(tonnes	CO2-e)	associated	with	the	transport	of	recyclables	out	of	Alice	Springs.	

	

Comparing	 the	 truck	model	 results	 (Method	2)	 to	a	Northern	Territory	 case	 study	 from	

the	 steel	 industry	 demonstrated	 a	 reliable	 level	 of	 accuracy,	 with	 the	 predicted	 fuel	

consumption	 of	 the	 modelled	 articulated	 truck	 falling	 to	 within	 6%	 of	 actual	 fuel	

consumption.	However	more	testing	with	additional	 truck	 fuel	consumption	data	would	

further	 validate	 the	 model.	 This	 is	 important	 if	 the	 model	 is	 to	 be	 used	 in	 other	

applications;	 for	 example,	 in	 modelling	 fuel	 consumption	 and	 the	 greenhouse	 gas	

emissions	of	recyclables	being	transported	from	other	remote	locations.		

	

Transport	distances	 from	Alice	Springs	 to	 reprocessing	plants	 ranged	 from	1,145	km	for	

copper	to	2,764	km	for	the	transport	of	aluminium,	with	an	average	distance	travelled	for	

all	material	types	of	2050	km.	The	average	lading	factor	for	all	materials	was	71%,	which	

was	on	par	with	the	average	70%	lading	factor	for	UK	trucks	(McKinnon	&	Cambell	1997,	

p.	 3).	 The	 average	 fuel	 consumption	 required	 to	 transport	 one	 tonne	 of	 recyclable	

material	one	kilometre	was	0.022	 litres	of	diesel,	which	 is	 the	equivalent	of	0.85	MJ	of	

energy.	 The	 average	 greenhouse	 gas	 emission	 was	 0.12	 tonnes	 of	 CO2-e	 per	 tonne	 of	

recyclable	material	transported,	or	0.06	kg	CO2-e	per	tonne.km.		
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The	 fuel	 and	 energy	 consumption	 and	 greenhouse	 gas	 emissions	 per	 tonne.km	 were	

calculated	 in	 order	 to	 enable	 comparison	 of	 materials	 without	 the	 variability	 of	 travel	

distances.	My	model	estimated	that	plastics	and	aluminium	(with	low	material	densities)	

were	 the	 most	 fuel,	 energy	 and	 greenhouse	 gas-intensive	 materials	 to	 transport	 per	

tonne.km;	to	move	one	tonne	of	plastic	one	kilometre	required	0.032	litres	of	diesel	(1.25	

MJ)	 and	 emitted	 0.087	 kg	 CO2-e.	 Conversely,	 copper	 and	 rubber	 (with	 high	 material	

densities)	were	the	most	fuel,	energy	and	greenhouse	gas-efficient	materials	to	transport	

on	a	per	tonne.km	basis,	requiring	0.015	litres	of	diesel	(0.6	MJ)	and	generating	0.041	kg	

of	CO2-e	per	tonne.km.	Copper	and	rubber	emitted	approximately	half	the	emissions	and	

consumed	half	the	fuel	per	tonne.km	compared	to	the	transport	of	plastic	for	recycling.	

These	 results	 support	 findings	 in	 the	 literature	 that	 material	 density	 is	 an	 important	

consideration	 for	 the	 transport	 of	 bulk	 recyclables	 (WRAP	 2005;	 McKinnon	 &	 Cambell	

1997;	Waste	and	Resources	Action	Programme	(WRAP)	and	Resource	Futures	2010).		

	

The	density	of	a	material	effects	how	efficiently	a	vehicle	 is	being	used	 (vehicle	 lading),	

which	in	turn	impacts	the	energy	and	fuel	consumption	and	greenhouse	gas	emissions	of	

the	material	when	 transported.	Whilst	maximum	payload	 (tonnes)	 constrained	 the	 two	

high-density	materials	 in	my	model	 (copper	 and	 rubber	 tyres)	 the	 remaining	 materials	

were	all	 constrained	by	 volume,	which	was	a	direct	 result	of	 their	 lower	densities.	 This	

consideration	 becomes	 particularly	 important	 when	 recyclables	 are	 being	 transported	

over	 long	distances.	 In	 addition	 to	material	 density	 a	 further	 advantage	 to	 transporting	

recyclables	 in	 the	Northern	 Territory	 is	 the	 fact	 that	 road	 trains	 can	 pull	 three	 trailers.	

Another	technique	to	improve	transport	efficiencies	 is	the	use	of	 ‘hungry	boards’	added	

to	the	tops	of	semi-trailers	in	Western	Australia	to	increase	their	volume	and	capacity	to	

deliver	 more	 compost	 per	 load	 to	 farmers	 (Organic	 Farming	 Systems	 &	 Southern	
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Metropolitan	Regional	Council	2006),	a	specific	problem	because	of	the	low	bulk	density	

of	compost.	This	could	have	future	application	in	the	Northern	Territory.		

	

Although	 aluminium	was	 the	most	 fuel	 and	 greenhouse	 intensive	material	 to	 transport	

out	of	Alice	Springs	on	a	per	 tonne	basis,	 there	are	many	known	efficiencies	associated	

with	 recycling	 this	material	 (Craighill	&	Powell	 1996;	DECCW	2010).	Whilst	 transporting	

materials	 economically	 is	 important,	 it	 is	 by	 no	 means	 the	 only	 consideration	 when	

analysing	the	costs	and	benefits	of	recycling.	The	evaluation	of	the	environmental	effects	

that	a	product,	process	or	 service	has	on	 the	environment	over	 its	 life	 is	 known	as	 Life	

Cycle	 Assessment	 (LCA)	 (DECCW,	 2010).	 It	 assesses	 impacts	 that	 occur	 during	 the	 raw	

material	processing,	the	manufacturing	of	the	product,	the	distribution	and	storage,	use	

and	 disposal	 and/or	 recycling	 stages.	 The	 following	 chapter	 presents	 the	 broader	

environmental	costs	and	benefits	of	recycling,	from	a	LCA	perspective.	
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3.5 CONCLUSION	

Assessing	 the	 environmental	 impact	 of	 transporting	 recyclables	 becomes	 more	 critical	

when	materials	are	travelling	up	to	2,700	km	to	be	reprocessed.	My	model	estimated	the	

fuel	 consumption	 (litres	of	diesel),	energy	consumption	 (MJ	diesel)	and	greenhouse	gas	

emissions	 (tonnes	 of	 CO2-e)	 from	 transporting	 a	 variety	 of	 recyclable	 materials	 via	

articulated	truck	from	Alice	Springs	to	reprocessing	facilities	around	Australia.	My	results	

highlighted	 that	 high-density	materials	 such	 as	 copper,	 paper	 &	 cardboard	 and	 rubber	

tyres	 all	 had	 lower	 fuel	 consumption	and	greenhouse	gas	emissions	on	a	per	 tonne.km	

basis.	Their	high	material	densities	resulted	in	the	trucks	being	laden	to	full	capacity	and	

increased	 the	 viability	 of	 transporting	 these	 particular	 recyclable	materials.	 Conversely,	

low-density	materials	such	as	aluminium	and	plastic	all	had	higher	fuel	consumption	and	

greenhouse	gas	emissions	on	a	per	tonne.km	basis,	simply	because	trucks	carrying	these	

materials	 were	 constrained	 by	 volume	 and	 were	 not	 laden	 to	 full	 capacity.	Whilst	 the	

predicted	fuel	consumption	of	the	modelled	articulated	truck	fell	within	6%	of	actual	fuel	

consumption	 from	 a	 NT	 steel	 industry	 case	 study,	 additional	 testing	 with	 fuel	

consumption	 case	 studies	 would	 further	 validate	 the	 model.	 It	 is	 noted	 that	 the	

environmental	impact	of	transporting	recyclables	forms	only	one	part	of	the	full	Life	Cycle	

Assessment	 (LCA)	 of	 the	 environmental	 costs	 and	 benefits	 of	 individual	 recycling	

materials.		
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4 The	environmental	cost-benefits	of	kerbside	recycling	

4.1 INTRODUCTION	

The	 aim	 of	 this	 chapter	 is	 twofold;	 firstly	 to	 present	 the	 overall	 results	 for	 the	

environmental	 costs	 and	 benefits	 of	 recycling	 in	 Alice	 Springs	 per	 tonne	 of	 recycled	

material.	 These	 results	 take	 into	 account	 the	 energy	 and	 greenhouse	 gas	 costs	 of	

transporting	 recyclables	 large	 distances	 from	 Alice	 Springs	 to	 interstate	 reprocessing	

facilities,	 as	 calculated	 in	 the	 previous	 chapter.	 The	 second	 aim	 of	 this	 chapter	 is	 to	

determine	 the	 overall	 environmental	 costs	 and	 benefits	 of	 introducing	 a	 Kerbside	

Recycling	Service	for	the	residential	sector	of	Alice	Springs,	which	this	thesis	advocates.		

	

A	 key	 reference	 in	 my	 results	 was	 a	 study	 conducted	 by	 the	 NSW	 Department	 of	

Environment,	 Climate	 Change	 and	 Water	 (DECCW	 2010)	 called	 the	 ‘Environmental	

Benefits	 of	 Recycling’.	 This	 study	used	 the	 Life	 Cycle	Assessment	 (LCA)	methodology	 to	

assess	the	environmental	impact	of	the	recycling	process	in	comparison	to	landfilling	the	

waste.	 Developed	 in	 the	 1960s,	 Life	 Cycle	 Assessment	 (LCA)	 has	 been	 applied	 more	

commonly	 since	 the	 late	 1980s	by	 government,	 business	 and	 industry	 to	 aid	 important	

policy	decisions	 (Jensen	et	al.	1997).	 LCA	 is	a	methodology	 to	assess	 the	environmental	

impacts	and	resources	used	throughout	the	life	cycle	of	a	product	or	policy:	from	‘cradle	

to	 grave’	 (Ayres	 1995).	 These	 impacts	 occur	 during	 the	 acquisition	 of	 raw	 materials,	

production	 (manufacture,	wholesale	and	 retail),	 the	consumer’s	use	of	 the	product	and	

finally	its	waste	management	(ISO	2006	cited	in	Finnveden	et	al.	2009).	One	of	the	unique	

benefits	 of	 an	 LCA	 is	 that	 it	 avoids	 ‘problem-shifting’	 from	 one	 part	 of	 a	 product’s	 life	

cycle	 to	 another,	 from	 one	 geographical	 area	 to	 another,	 or	 from	 one	 area	 of	

environmental	concern	to	another	(Finnveden	et	al.	2009,	p.	17).		
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Whilst	LCA	results	have	over	the	years	been	subject	to	criticism	(Ayres	1995;	Finnveden	et	

al.	2009;	Reap	et	al.	2008),	the	methodology	has	continued	to	develop,	culminating	in	the	

development	 of	 an	 international	 standard	 ISO	 14040:2006	 and	 ISO	 14044:2006.	

Finnveden	et	al.	(2009)	lists	examples	of	uncertainties	that	exist	in	LCA	modelling,	such	as	

data	 uncertainty	 or	 differences	 in	 modelling	 choices,	 like	 determining	 where	 systems	

boundaries	are	set.	Despite	these	uncertainties,	support	for	the	continued	use	of	LCAs	in	

decision-making	exists,	with	 suggested	 improvements	 including	 the	 standardisation	and	

continued	 improvement	 of	 LCA	 databases	 and	 methodologies	 and	 the	 use	 of	 quality	

assurance	 systems,	 such	 as	 peer	 review	 processes	 (Finnveden	 et	 al.	 2009;	 Reap	 et	 al.	

2008).		

	

LCAs	 have	 been	 used	 extensively	 in	 the	 assessment	 of	 the	 environmental	 impact	 of	

different	waste	management	options.	In	2006,	the	UK	Waste	&	Resources	Action	Program	

(WRAP)	commissioned	 the	Technical	University	of	Denmark	 to	write	a	 report	 called	 the	

Environmental	 Benefits	 of	 Recycling	 (WRAP	 2006).	 This	 included	 a	meta-analysis	 of	 55	

international	 projects	 that	 conducted	 Life	 Cycle	 Assessments	 using	 ISO	 (International	

Organisation	for	Standardization)	standard	methodologies	to	evaluate	the	environmental	

impact	of	recycling,	landfilling	or	incinerating	waste	(with	energy	recovery).	Their	review	

considered	 paper,	 glass,	 plastics,	 aluminium,	 steel,	 wood,	 and	 aggregates.	 They	 found	

that	from	188	scenarios	that	 included	recycling,	83%	of	these	studies	favoured	recycling	

over	landfill	or	incineration	(WRAP	2006,	p.	6).	

	

Nationally,	 a	 Life	 Cycle	 Assessment	 (LCA)	 was	 conducted	 as	 part	 of	 the	 environmental	

assessment	 of	 the	 ‘Independent	 Assessment	 of	 Kerbside	 Recycling	 in	 Australia’	 (Nolan-

ITU,	SKM	Economics	&	EnvirosRIS	2001).	This	study	aimed	to	assess	the	costs	and	benefits	

of	a	range	of	recycling	collection	systems	across	metropolitan	and	regional	areas	in	each	
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Australian	State	and	Territory	(Nolan-ITU,	SKM	Economics	&	EnvirosRIS	2001).	This	study	

reported	 the	 national	 environmental	 benefit	 of	 the	 current	 kerbside	 collection	 and	

recycling	 in	 Australia	 to	 be	 $68	 per	 household	 per	 year	 (Nolan-ITU,	 SKM	 Economics	 &	

EnvirosRIS	2001,	p.	VI).	

	

The	DECCW	(2010)	‘Environmental	Benefits	of	Recycling’	study	used	the	LCA	methodology	

to	 estimate	 four	 environmental	 indicators;	 cumulative	 energy	 demand	 (GJ	 Low	Heating	

Value),	 greenhouse	 gas	 emissions	 (tonnes	 of	 CO2-e),	 water	 use	 (kL)	 and	 landfill	 savings	

(tonnes	 of	 solid	 waste)	 per	 tonne	 of	 recycled	material	 from	 kerbside,	 commercial	 and	

industrial,	and	construction	and	demolition	sources.	In	this	chapter	I	take	my	energy	and	

greenhouse	gas	results	from	transporting	recyclables	out	of	Alice	Springs	(Chapter	3),	and	

apply	my	data	to	the	DECCW	(2010)	LCA	results	for	kerbside	recycling.		
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4.2 METHOD	

4.2.1 Environmental	 benefits	 per	 tonne	 of	 recyclable	 material	 collected	 in	 Alice	

Springs	

Equation	 4.1	 outlines	 the	 original	 DECCW	 (2010)	 methodology	 for	 calculating	 the	

environmental	 benefits	 and	 costs	 from	 the	 recycling	 process.	 The	 ‘additional	 impacts’	

accounted	 for	 in	 my	 study	 include	 the	 energy	 consumption	 (GJ)	 and	 greenhouse	 gas	

emissions	 (CO2-e)	 per	 tonne	 of	 recyclable	 material	 transported	 from	 Alice	 Springs	 to	

reprocessing	 facilities	 around	 Australia	 (presented	 below	 in	 bold	 text),	 as	 calculated	 in	

Chapter	3.	

	 	

	

	

	

	

	

	

	

	

	

Equation	4.1	Environmental	cost-benefit	study	of	recycling	in	NSW	plus	the	additional	

impacts	of	energy	and	greenhouse	gas	emissions	from	the	transport	of	recyclables	from	

Alice	Springs,	adapted	from	DECCW	(2010).	
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The	 DECCW	 (2010)	 LCA	 was	 conducted	 using	 the	 SimaPro	 software,	 with	 detailed	

assumptions	 listed	 for	 each	 material	 type.	 Recycling	 data	 was	 collected	 using	 a	

combination	of	past	Victorian	and	NSW	studies,	and	the	calculations	relating	to	transport	

were	for	the	Sydney	metropolitan	environment	(DECCW	2010).	My	transport	calculations,	

which	evaluated	the	energy	and	greenhouse	gas	impacts	of	transporting	recyclables	from	

Alice	Springs,	were	combined	with	the	DECCW	(2010)	cost-benefit	results	for	the	energy	

and	greenhouse	gas	emissions	estimates	 for	 recyclable	kerbside	materials.	 This	allowed	

me	 to	 calculate	 the	 overall	 net	 benefit	 or	 net	 cost	 for	 energy	 (GJ)	 and	 greenhouse	 gas	

emissions	(tonnes	of	CO2-e)	per	tonne	of	material	recycled	out	of	Alice	Springs.	

	

The	cost-benefit	component	of	my	study	chose	to	focus	on	materials	that	are	commonly	

recycled	through	kerbside	collection	in	Australia.	These	included:		

• Metals	–	aluminium	cans	and	steel	cans	

• Paper	&	Cardboard	–	packaging,	newsprint/magazines,	LPB,	office	paper		

• Glass	–	containers	

• Plastic	–	PET	#1,	HDPE	#2,	PVC	#3,	Mixed	plastics	#7	

• Organics	–	‘food	&	garden	waste’,	‘garden	organics	only’	

	

The	original	 transport	distances	 (km)	 to	 reprocessing	sites	already	accounted	 for	by	 the	

DECCW	 (2010)	 study	 for	 each	 material	 type	 were	 compared	 to	 transport	 distances	

required	 for	materials	 from	Alice	 Springs.	 	 In	 order	 to	 remove	 any	duplication	 in	 travel	

distance	 (and	associated	energy	expenditure	and	greenhouse	gas	emissions)	 I	derived	a	

proportional	relationship	by	dividing	the	‘transport	distances	calculated	in	DECCW	(2010)	

(km)’	 by	 the	 ‘transport	 distances	 calculated	 in	 my	 study	 (km)’.	 This	 proportion	 was	

subsequently	multiplied	to	 the	Alice	Springs	 transport	energy	calculations	 (GJ	diesel	per	

truck	trip	and	GJ	diesel	per	tonne	of	material	transported)	to	estimate	the	proportion	of	
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transport	 energy	 that	was	 ‘double	 counted’	 between	my	 study	 and	 the	 DECCW	 (2010)	

study.	This	‘double	counted’	transport	energy	was	then	subtracted	from	the	Alice	Springs	

transport	 energy	 results	 as	 calculated	 in	 Chapter	 3,	 Figure	 3.3	 and	Appendix	 8.4,	 Table	

8.3.	This	adjusted	 transport	energy	 (GJ	diesel	per	 truck	 trip)	was	 then	used	 to	calculate	

greenhouse	gas	emissions,	as	per	Chapter	3,	Figure	3.9.	

4.2.2 Reprocessing	materials	in	Alice	Springs	versus	interstate	

I	made	initial	calculations	assuming	that	all	of	the	recyclable	materials	were	transported	

interstate	 for	 reprocessing.	 I	 also	assessed	 the	 costs	 and	benefits	of	 reprocessing	 some	

recyclable	materials	 in	 Alice	 Springs.	 For	 this	 assessment	 I	 focused	 on	 three	 household	

waste	 categories;	 glass,	 ‘garden	 waste	 only’	 and	 mixed	 ‘food	 &	 garden	 waste’,	 as	

infrastructure	in	Alice	Springs	already	existed	for	recycling	glass	and	garden	waste,	which	

is	currently	mulched	at	the	Alice	Springs	Regional	Waste	Management	Facility.		

	

For	 the	 purposes	 of	my	 study,	 I	 assumed	 that	 the	 environmental	 costs	 and	 benefits	 of	

recycling	one	tonne	of	glass	and	one	tonne	of	food	&	garden	waste	were	comparable	for	

NSW	and	Alice	 Springs	 from	 an	 energy	 and	 greenhouse	 gas	 perspective,	with	 the	Alice	

Springs	outlier	being	the	transport	distances	from	the	collection	point	to	the	reprocessing	

facilities.	 Whilst	 it	 is	 acknowledged	 that	 smaller	 scale	 recycling	 in	 Alice	 Springs	 may	

employ	 different	 methodologies	 to	 large-scale	 recycling	 for	 some	 materials,	 such	 as	

plastic	reprocessing,	 it	 is	envisaged	that	for	recycling	glass	and	organics	 in	Alice	Springs,	

the	infrastructure	and	methodology	would	be	comparable	to	interstate.	The	glass	crusher	

was	commissioned	in	2010	and	has	a	large	processing	capacity	(10	tonnes	per	hour).	The	

Council	operates	 the	machine	once	per	 fortnight,	 in	order	 to	maximise	the	efficiency	of	

the	crusher.	Information	on	the	glass	crusher	was	provided	by	Alice	Springs	Town	Council	

employees	Reinier	Laan	(during	a	meeting	in	April	2011)	and	Mike	Rowell	(via	an	email	in	



	 																																																					Chapter	4:	The	environmental	cost-benefits	of	kerbside	recycling	

	 85	

May	 2014).	 Similarly,	 the	 method	 for	 composting	 in	 Alice	 Springs	 and	 interstate	 is	

assumed	to	be	similar	from	an	energy	and	greenhouse	perspective.	When	calculating	the	

net	benefits	and	costs	of	reprocessing	recyclable	materials	in	Alice	Springs,	I	omitted	the	

energy	use	and	greenhouse	gas	emissions	involved	in	transporting	materials	interstate	for	

reprocessing.		

4.2.3 Applicability	of	the	DECCW	(2010)	water	and	waste	data	for	Alice	Springs	

When	considering	how	applicable	the	water	results	 from	the	DECCW	(2010)	study	were	

to	my	 study,	 I	 identified	glass	 and	 food	&	garden	waste	as	 the	 two	material	 types	 that	

would	 potentially	 require	 additional	 water	 if	 reprocessed	 in	 Alice	 Springs.	 The	 DECCW	

report	(2010,	pp.	6,	Appendix	5)	estimated	in	NSW	that	20	litres	of	water	was	required	to	

recycle	 one	 tonne	 of	 glass.	 Based	 on	 information	 provided	 by	 Alice	 Town	 Council’s	

Environment	Officer	Mike	Rowell	 in	an	email	dated	March	2014,	 the	 local	glass	crusher	

does	 not	 use	 water	 in	 its	 operations,	 which	 suggests	 that	 no	 adjustment	 of	 the	 NSW	

figures	was	required	for	Alice	Springs	for	glass.	

	

Water	 consumption	 based	 on	 composting	 rates	 in	 NSW	 indicates	 that	 composting	 one	

tonne	of	mixed	food	&	garden	waste	in	NSW	has	a	net	benefit	of	0.44	kL	of	water	(DECCW	

2010,	pp.	13,	Appendix	4).	From	the	literature,	the	ideal	moisture	content	of	compost	is	

between	 45	 –	 60%	 by	weight	 (Cooperband	 2002,	 p.	 4).	 Given	 the	 hot	 and	 dry	 climatic	

conditions	of	Alice	Springs,	it	is	estimated	that	composting	in	Alice	Springs	would	require	

more	 water	 than	 composting	 in	 NSW.	 Any	 future	 proposal	 for	 a	 commercial	 compost	

facility	 should	 include	 a	 thorough	 investigation	 of	 water	 consumption	 per	 tonne	 of	

compost,	 to	 understand	 whether	 reprocessing	 food	 &	 garden	 waste	 in	 Alice	 Springs	

would	have	a	net	benefit	or	cost.	This	calculation	was	deemed	to	be	beyond	the	scope	of	
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my	 research;	 hence	water	 cost-benefit	 results	 are	 not	 reported	 for	 composting	 food	&	

garden	waste	in	Alice	Springs.	

	

The	 solid	 waste	 indicator	 assesses	 solid	 wastes	 that	 are	 produced	 (and	 avoided)	 as	 a	

result	 of	 reprocessing	 recycling	 compared	 to	 the	 production	 of	 virgin	material	 (DECCW	

2010).	 Units	 of	 measurement	 are	 the	 tonnes	 of	 solid	 waste	 reduced	 from	 landfill	 per	

tonne	of	waste	recycled.	 In	my	study,	the	benefits	of	solid	waste	from	recycling	 in	Alice	

Springs	were	considered	equal	to	that	from	recycling	in	NSW,	and	so	the	DECCW	(2010)	

results	are	used	as	a	proxy	for	Alice	Springs.	

4.2.4 Estimation	 of	 annual	 quantities	 of	 kerbside	 recyclables	 from	 the	 Alice	 Springs	

residential	sector	

My	 estimates	 of	 available	 quantities	 of	 kerbside	 recyclables	 from	 the	 Alice	 Springs	

residential	 sector	 are	 based	 on	 my	 2008	 household	 waste	 audits	 (Chapter	 2),	 and	

adjusted	for	the	introduction	of	the	NT	Government’s	Container	Deposit	Scheme	(CDS),	as	

well	as	typical	kerbside	recycling	participation	rates	and	contamination	rates.	The	unit	of	

measurement	is	tonnes	per	annum.	

4.2.5 Analysis	of	the	impact	of	the	NT	Government’s	Container	Deposit	Scheme	(CDS)	

on	household	waste	

My	 2008	 household	 waste	 audits	 were	 conducted	 prior	 to	 the	 introduction	 of	 the	 NT	

Government’s	 Container	 Deposit	 Scheme	 in	 2012.	 In	 order	 to	 estimate	 the	 amount	 of	

recycling	that	would	be	remaining	in	the	kerbside	rubbish	bin	following	the	introduction	

of	the	Container	Deposit	Scheme	in	2012,	I	analysed	the	2008	household	waste	audit	data	

and	 estimated	 the	 quantities	 of	 eligible	 CDS	 beverage	 containers	 as	 a	 proportion	 of	

household	waste	 (%)	 and	weight	 (kg/household.week).	 Container	 return	 rates	 (%)	were	
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obtained	from	the	NT	Government’s	Container	Deposit	Scheme	Annual	Report	for	2012-

2013	 (NT	 Department	 of	 Lands	 Planning	 and	 the	 Environment	 2013).	 Return	 rates	 per	

material	type	were	then	applied	to	my	2008	household	waste	audit	data,	to	estimate	the	

amount	of	eligible	CDS	beverage	containers	(kg/household.week)	that	would	be	removed	

as	part	of	the	Container	Deposit	Scheme	from	the	weekly	waste	of	a	typical	Alice	Springs	

household.	 This	 allowed	 a	 typical	 weekly	 household	 waste	 profile	 to	 be	 calculated,	

following	the	introduction	of	the	NT	Government’s	Container	Deposit	Scheme.	Whilst	it	is	

acknowledged	 that	 there	may	 have	 been	 a	 change	 in	 beverage	 container	 consumption	

from	2008/09	to	2012/13,	my	results	are	based	on	the	best	available	data.	

4.2.6 Analysis	 of	 the	 impact	 of	 typical	 participation,	 contamination	 and	 diversion	

rates	

Participation	rates	in	a	potential	Kerbside	Recycling	Service	(KRS)	and	contamination	rates	

for	 recyclables	were	 sourced	 from	 the	 literature	 and	 used	 as	 a	 proxy	 for	 Alice	 Springs.	

Participation	 and	 contamination	 rates	 were	 then	 applied	 to	 the	 household	 recyclable	

data,	 to	 give	 a	more	 realistic	 estimate	 of	 potential	 recyclables	 available	 from	 a	 typical	

household	in	Alice	Springs	(kg/household.week).	

4.2.7 Extrapolation	 of	 annual	 recyclable	 quantities	 for	 the	 Alice	 Springs	 residential	

sector	

For	 each	 recyclable	material,	 weekly	 household	 recycling	 estimates	were	multiplied	 by	

the	9,283	households	in	Alice	Springs	that	participated	in	Council’s	waste	removal	service	

in	 2009/10	 (Alice	 Springs	 Town	 Council	 2010,	 p.	 35).	 This	 gave	 a	 general	 indication	 of	

annual	recycling	quantities.	As	identified	in	Chapter	2,	my	household	waste	data	was	from	

one	season	only	and	hence	the	results	are	indicative	only.	These	estimates	do	not	aim	to	
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predict	 actual	 quantities,	 rather	 to	highlight	 the	main	material	 types	 generated	 in	Alice	

Springs,	which	would	be	the	areas	of	focus	for	future	recycling	schemes.		

	

4.2.8 Extrapolation	of	environmental	costs	and	benefits	for	residential	recyclables		

For	 each	material	 type,	 estimates	 of	 annual	 tonnages	 of	 available	 recyclables	 from	 the	

Alice	 Springs	 residential	 sector	 (tonnes	 per	 year)	 were	 multiplied	 by	 the	 four	

environmental	net	benefits	and	costs	per	tonne	of	recyclable	material.	

Equation	 4.2	 shows	 the	 methodology	 for	 calculating	 the	 greenhouse	 gas	 savings	 for	

recycling	 steel	 from	 the	 Alice	 Springs	 residential	 sector.	 This	 formula	was	 repeated	 for	

energy	 savings	 (GJ	 per	 annum),	water	 savings	 (kL	 per	 annum)	 and	 solid	waste	 avoided	

from	the	landfill	(tonnes	per	annum)	for	each	material	type.	

Equation	4.2	Methodology	to	calculate	annual	greenhouse	gas	savings	(tonne	CO2-e	per	

year)	from	recycling	steel	from	the	Alice	Springs	residential	sector.	

4.2.9 Reporting	of	results	

Individual	 materials	 are	 grouped	 into	 ‘types’	 to	 allow	 a	 comparison	 between	 material	

types	 to	 be	 made	 for	 each	 environmental	 indicator.	 For	 example,	 individual	 sub-

categories	‘cardboard	packaging’,	‘newsprint/magazines’,	‘liquid	paper	board’	and	‘office	

paper’,	are	reported	together	under	the	heading	‘Paper	&	Cardboard’.	Similarly,	average	

Annual	greenhouse	gas	

savings	for	recycling	steel	

from	the	Alice	Springs	

residential	sector	(tonnes	

CO2-e	per	year)	

	

=	

Estimated	annual	

quantity	of	

available	steel	from	

the	residential	

sector	(tonnes	per	

year)	

X	

Greenhouse	gas	

savings/costs	(tonnes	

of	CO2-e)	per	tonne	of	

steel	recycled	
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results	for	all	types	of	‘Plastics’	are	presented,	which	include	PET	#1,	HDPE	#2,	PVC	#3	and	

‘Mixed	 plastics’	 #7.	 In	 addition,	 detailed	 results	 for	 material	 sub-categories	 are	 also	

presented.	 For	 each	 group	 of	 recyclable	 materials,	 results	 are	 reported	 for	 each	

environmental	indicator	(greenhouse	gas	emissions,	energy,	water	and	solid	waste).		
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4.3 RESULTS	

4.3.1 Environmental	 benefits	 per	 tonne	 of	 recyclable	 material	 collected	 in	 Alice	

Springs	

The	 additional	 impact	 of	 transporting	 aluminium	 cans	 from	Alice	 Springs,	 compared	 to	

from	metropolitan	Sydney,	results	 in	 increased	energy	consumption	and	CO2-e	emissions	

(Table	4.1).	

	

Table	4.1	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	aluminium	cans	from	

kerbside	sources,	collected	in	Alice	Springs	and	reprocessed	interstate.	Note:	Benefits	are	

shown	in	negative,	impacts	are	shown	as	positive.	

**	original	data	from	DECCW	(2010,	pp.	7,	Appendix	1).	

It	is	estimated	that	recycling	one	tonne	of	aluminium	cans	collected	through	a	residential	

Kerbside	Recycling	Service	in	Alice	Springs	and	recycled	interstate	would	save	15.7	tonnes	

of	 CO2-e,	 168	 GJ	 of	 energy,	 182	 kL	 of	 water	 and	 1.4	 tonnes	 of	 landfill	 space	 (Table	 1).	

Results	for	other	recyclable	materials	are	provided	in	Appendix	8.5.			

	

The	 energy	 impact	 from	 transporting	 aluminium	 from	Alice	 Springs	 to	 the	 reprocessing	

facility	in	Yennora,	NSW	was	3.1	GJ	(Table	4.1),	which	is	24%	of	the	total	energy	impact	of	

13.3	GJ	 from	 the	 recycling	process	 (Table	4.2).	Collating	 the	 results	of	all	materials,	 the	

overall	 energy	 impact	 of	 long-distance	 transport	 of	 recyclables	 from	 Alice	 Springs	 as	 a	

Aluminium'cans

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport'impact'from'
Alice'Springs'to'
reprocessing'facility

Total'recycling'
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 0.7 0.22 0.92 E0.2 E16.4 E16.6 E15.7

Cumulative'energy'demand GJ'LHV 10 3.10 13.10 E2.83 E178 E181 E167.9

Water'use** kL'H20 0.99 n/a 0.99 E0.02 E183 E183 E182.0

Solid'waste** tonnes 0.18 n/a 0.18 E1 E0.58 E1.58 E1.4

Recycling'process'impacts Avoided'process'impacts

Net'benefits'of'
recycling
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percentage	 of	 total	 energy	 impact	 from	 the	 recycling	 process	 ranged	 from	 6%	 (office	

paper)	to	50%	(glass),	with	an	average	of	23%	for	all	material	types	(Table	4.2).	

	

Table	4.2	Energy	cost	of	transporting	recyclables	from	Alice	Springs,	as	a	proportion	of	the	

overall	energy	cost	from	recycling	(%),	ordered	from	highest	to	lowest.	

Material	 Proportion	of	energy	cost	that	is	

transport	related	(%)	

Glass	 50	

Food	&	garden	waste	 46	

Garden	waste	 46	

PVC	#3	 31	

Paper	&	Cardboard	 28	

Aluminium	 24	

Mixed	plastic	#7	 16	

HDPE	#2	 15	

Liquid	Paper	Board	 13	

Steel	 11	

PET	#1	 10	

Newsprint	 8	

Office	Paper	 6	

	

4.3.2 Comparison	of	the	environmental	benefits	per	tonne	of	different	material	types	

Figure	4.1	displays	the	average	net	benefits	for	each	environmental	indicator	(greenhouse	

gas,	energy,	water	and	solid	waste)	by	material	recycled	from	Alice	Springs.	This	average	

is	derived	from	results	displayed	in	Table	4.1	(for	aluminium)	and	Appendix	8.5;	Tables	8.4	

to	8.17	(for	all	other	materials).	Across	all	 four	 indicators,	recycling	aluminium	gives	the	

greatest	environmental	benefit.	Although	not	to	the	same	degree,	recycling	plastics	also	

produces	significant	environmental	benefits	across	the	board.	
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Figure	4.1	Average	environmental	net	benefit	of	recycling	one	tonne	of	waste	from	Alice	

Springs	by	material	category,	ordered	from	highest	to	lowest	benefit.	Figures	4.1C	and	

4.1D	are	derived	from	DECCW	(2010,	p.	14)	data.	

	

Of	all	the	recyclable	materials,	aluminium	results	in	the	highest	greenhouse	gas	benefits,	

saving	15.7	tonnes	of	CO2-e	per	tonne	recycled	(Figure	4.1A).	In	comparison,	recycling	one	

tonne	of	plastic	would	save	just	over	1	tonne	of	CO2-e.	It	is	anticipated	that	the	remaining	

materials	 (glass	 in	 Alice	 Springs,	 paper	 &	 cardboard,	 ‘food	 &	 garden	 waste’	 in	 Alice	

Springs	and	steel)	would	all	yield	a	net	benefit	of	less	than	0.5	tonnes	CO2-e	per	tonne	of	

material	recycled.	

	

Likewise,	 aluminium	 was	 also	 the	 most	 valuable	 material	 to	 recycle	 from	 an	 energy	

perspective,	with	an	estimated	saving	of	168	GJ	per	tonne	of	aluminium	recycled	(Figure	

4.1B).	 The	 next	most	 energy	 efficient	material	 to	 recycle	was	 plastic	 (saving	 47	 GJ	 per	
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tonne).	 The	 remaining	 materials,	 whilst	 all	 beneficial	 to	 recycle	 from	 an	 energy	

perspective,	saved	less	than	10	GJ	per	tonne	of	material	recycled.		

	

The	benefit	of	recycling	aluminium	from	a	water	perspective	(182	kL	of	water	saved	per	

tonne	 recycled)	 is	 significantly	 greater	 than	 all	 other	materials	 combined	 (Figure	 4.1C).	

Recycling	 paper	 &	 cardboard,	 plastic	 and	 glass	 are	 still	 worthwhile,	 with	water	 savings	

ranging	from	12.5	kL	(paper	&	cardboard)	through	to	2.3	kL	(glass)	per	tonne	recycled.	It	

should	be	noted	that	recycling	one	tonne	of	steel	has	an	estimated	net	cost	of	2.3	kL	of	

water	(DECCW	2010,	p.	14).	

	

The	fourth	environmental	 indicator	highlights	the	quantities	of	waste	to	 landfill	avoided	

for	each	recycled	material	(Figure	4.1D).	Metals,	plastics	and	glass	gave	comparable	solid	

waste	savings,	ranging	from	a	saving	of	1.4	tonnes	(aluminium)	to	0.95	tonnes	(glass)	of	

solid	waste	per	 tonne	of	 recyclable	material.	 Recycling	paper	&	 cardboard	 and	 ‘food	&	

garden	waste’	resulted	in	savings	of	0.6	tonnes	and	0.4	tonnes	respectively	(DECCW	2010,	

p.	14).		
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Table	4.3	Net	benefits	of	recycling	one	tonne	of	paper	&	cardboard	from	Alice	Springs.	

Material	 Greenhouse	

gas	(tonnes	

CO2-e)	

Cumulative	

energy	

demand	(GJ)	

Water	(kL)**	 Solid	waste	

(tonnes)**	

Cardboard/paper		 0.5	 8.0	 25.4	 0.6	

Newsprint/magazines	 0.9	 5.1	 13.1	 0.7	

Office	paper	 0.6	 2.8	 2.9	 0.9	

Liquid	Paperboard	(LPB)	 -0.4	 -4.8	 8.7	 0.3	

**	original	data	from	DECCW	(2010,	p.	14).	

The	 sub-category	 ‘Paper	 &	 cardboard	 packaging’	 offers	 the	 greatest	 overall	

environmental	benefit	per	tonne	recycled,	with	an	estimated	saving	of	25	kL	of	water,	8	

GJ	 of	 energy,	 0.5	 tonnes	 CO2-e	and	 a	 reduction	 in	 solid	 waste	 to	 landfill	 of	 0.6	 tonnes	

(Table	4.3).	‘Newsprint	and	magazines’	also	offer	a	substantial	environmental	benefit,	for	

every	one	tonne	of	newsprint/magazines	recycled	from	Alice	Springs	saving	an	estimated	

13	kL	reduction	in	water	use,	5	GJ	in	energy,	0.9	tonne	of	greenhouse	gas	emissions	and	

0.7	 tonne	 of	 solid	 waste.	 Office	 paper	 has	 a	 lesser,	 but	 nonetheless	 positive	

environmental	benefit.	

	

Liquid	 Paper	 Board	 (LPB)	 is	 the	 only	 material	 within	 this	 category	 to	 give	 a	 mixed	

environmental	 result.	 Recycling	one	 tonne	of	 LPB	 consumes	 almost	 5	GJ	 of	 energy	 and	

emits	0.4	tonnes	of	CO2-e.	 Its	benefits	 include	water	savings	of	almost	9	kL	per	tonne	of	

LPB	 recycled	 and	 a	 reduction	 in	 solid	 waste	 to	 landfill	 of	 0.3	 tonnes	 per	 tonne	 of	 LPB	

recycled	(Table	4.3).	
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Table	4.4	Net	benefits	of	recycling	one	tonne	of	plastic	from	Alice	Springs.	

Material	 Greenhouse	

gas	(tonnes	

CO2-e)	

Cumulative	

energy	

demand	(GJ)	

Water	(kL)**	 Solid	waste	

(tonnes)**	

PET	#1	 0.8	 46	 -20	 0.8	

HDPE	#2	 0.6	 48	 -3	 2.6	

PVC	#3	 1.2	 36	 64	 0.7	

Mixed	plastics	#7	 1.4	 56	 -11	 0.8	

**	original	data	from	DECCW	(2010,	p.	14).	

All	 four	 plastic	 types	 gave	 a	 beneficial	 reduction	 in	 greenhouse	 gas	 emissions	 ranging	

from	0.6	tonne	CO2-e	per	tonne	recycled	(HDPE	#2)	to	1.4	tonnes	CO2-e	per	tonne	recycled	

(mixed	 plastics	 #7)	 (Table	 4.4).	 Similarly,	 all	 plastic	 types	 gave	 a	 solid	 reduction	 in	

cumulative	energy	demand,	ranging	from	36	GJ	per	tonne	recycled	(PVC	#3)	to	56	GJ	per	

tonne	recycled	 for	mixed	plastics	#7,	with	an	average	 for	all	plastics	of	47	GJ	per	 tonne	

recycled.			

	

Whilst	recycling	one	tonne	of	PVC	#3	provided	a	net	benefit	of	64	kL	of	water,	the	other	

plastics	 all	 provided	 a	 net	water	 deficit.	 HDPE	 #2	 used	 a	manageable	 3	 kL	 of	water	 to	

recycle	one	tonne	of	HDPE	#3.	However,	mixed	plastics	required	11	kL	of	water	per	tonne	

recycled	 whilst	 PET	 #1	 required	 20	 kL	 of	 water	 per	 tonne	 recycled.	 Finally,	 all	 plastics	

provided	 a	 benefit	 in	 terms	 of	 solid	 waste	 reduction.	 This	 ranged	 from	 0.7	 tonne	

reduction	per	tonne	recycled	for	PVC	#3	to	an	equivalent	reduction	of	2.6	tonnes	of	waste	

per	tonne	recycled	for	HDPE	#2	(Table	4.4).	

	

	



	 																																																					Chapter	4:	The	environmental	cost-benefits	of	kerbside	recycling	

	 96	

4.3.3 Benefits	of	reprocessing	materials	in	Alice	Springs	compared	to	interstate	

Reprocessing	in	Alice	Springs	reduces	greenhouse	gas	emissions	and	energy	demand	per	

tonne	of	material	recycled	for	all	materials,	with	proportionally	greater	benefits	for	some	

materials	 (Figures	 4.2A	 and	 4.2B).	 These	 figures	 are	 derived	 from	 results	 displayed	 in	

Appendix	 8.5;	 Tables	 8.9	 and	 8.16	 (glass)	 and	 Tables	 8.14	 and	 8.17	 (mixed	 food	 and	

garden	waste).		

	

	

	

Figure	4.2	Comparison	of	greenhouse	gas	savings	(tonnes	of	CO2-e	per	tonne	of	material	

recycled)	and	cumulative	energy	savings	(GJ	per	tonne	of	material	recycled),	between	

materials	reprocessed	interstate	(DECCW	2010,	p.	14)	and	in	Alice	Springs.	
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Transporting	 ‘food	 &	 garden	 waste’	 interstate	 for	 reprocessing	 had	 an	 estimated	 net	

energy	cost	of	0.7	GJ	per	tonne	of	waste	(Figure	4.2B).	Composting	‘food	&	garden	waste’	

in	 Alice	 Springs	 compared	 to	 transporting	 interstate	 saved	 an	 estimated	 0.2	 tonnes	 of	

CO2-e	per	 tonne	 composted	 (a	 saving	of	109%)	 (Figure	4.2A).	Most	notably,	 it	 improved	

the	cumulative	energy	demand	from	a	net	cost	to	a	net	benefit,	resulting	in	an	estimated	

energy	saving	of	3.4	GJ	per	tonne	composted	(an	 improvement	of	464%).	Recycling	one	

tonne	of	glass	in	Alice	Springs	saved	an	estimated	0.1	tonnes	of	CO2-e		(a	19%	saving)	and	

an	energy	saving	of	2.5	GJ	per	tonne	recycled	(a	53%	saving).		

	

Due	to	the	net	benefits	of	composting	‘food	&	garden	waste’	in	Alice	Springs,	the	overall	

environmental	costs	and	benefits	results	in	the	remainder	of	the	chapter	are	focused	on	

composting	 in	 Alice	 Springs	 only	 (Figure	 4.3).	 However,	 results	 are	 presented	 for	

reprocessing	glass	in	Alice	Springs	as	well	as	interstate	(Figure	4.3).		

4.3.4 Estimated	 impact	of	 the	NT	Government’s	Container	Deposit	 Scheme	 (CDS)	on	

household	waste	

Analysis	 of	 my	 2008	 household	 waste	 audit	 results	 (Chapter	 2)	 indicated	 that	

approximately	 10.6%	 of	 total	 household	 waste	 consisted	 of	 CDS	 beverage	 containers,	

which	equated	 to	1.9	kg	per	household.week	 (Table	4.5	below).	Based	on	 the	Northern	

Territory	 Government’s	 CDS	 container	 return	 rates	 for	 2012/13,	 I	 estimated	 that	

approximately	 0.8	 kg	of	 CDS	beverage	 containers	were	 removed	on	average	 from	Alice	

Springs	 household	 waste	 each	 week	 and	 returned	 for	 collection	 through	 the	 NT	

Government’s	Container	Deposit	Scheme.	The	remaining	1.1	kg	of	residual	CDS	beverage	

containers	 remained	 in	 the	 weekly	 kerbside	 waste,	 potentially	 available	 for	 recycling	

(Table4.5).	
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Table	4.5	Estimated	proportion	(%)	and	weight	(kg	per	week)	of	household	waste	that	are	

Container	Deposit	Scheme	(CDS)	containers,	Alice	Springs.	

Source	(1)	Chapter	2,	Household	waste	audits.	

(2)	Calculations	based	on	2012/13	CDS	return	rates	(NT	Department	of	Lands	Planning	and	the	Environment	

2013,	p.	7).	

(3)	Liquid	Paper	Board	

	 	

Container	type	 Average	

container	

weights	(kg)	
(1)	

Proportion	

of	household	

waste	that	

are	CDS	

beverage	

containers	

(%)	(1)	

Weight	of	all	

CDS	

beverage	

containers	

(kg	per	

household	

per	week)	(1)	

Weight	of	

residual	CDS	

beverage	

containers	in	

household	

waste	(kg	

per	week)	(2)	

Number	of	

residual	CDS	

beverage	

containers	in	

household	

waste	

(containers	

per	

household	

per	week)	

Aluminium	cans	 0.015	 0.3	 0.05	 0.02	 1	

PET	(1)	 0.026	 1.4	 0.24	 0.14	 6	

HDPE	(2)	 0.04	 0.2	 0.04	 0.03	 1	

Brown	glass	bottle	 0.21	 2.4	 0.42	 0.23	 1	

Clear	glass	bottle	 0.21	 2.6	 0.46	 0.26	 1	

Green	glass	bottle	 0.21	 3.4	 0.60	 0.34	 2	

LPB(3)	 0.02	 0.4	 0.07	 0.05	 2	

TOTAL	 	 10.6	 1.9	 1.1	 14	
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Using	typical	weights	for	different	container	types	taken	from	my	household	waste	audits	

(Chapter	2)	and	subtracting	the	containers	currently	being	returned	through	the	NT	

Government’s	Container	Deposit	Scheme,	I	estimated	a	total	of	14	residual	CDS	beverage	

containers	to	be	present	in	a	typical	household’s	weekly	waste	(Table	4.5).	This	equates	to	

$1.40	per	week	worth	of	CDS	rebate	in	residual	containers	per	household.	If	100%	of	these	

containers	were	removed	from	every	household	in	Alice	Springs	(n=9,283),	this	would	

generate	approximately	$680,000	per	annum	in	residual	CDS	rebates.	Typical	household	

participation	rates	in	kerbside	recycling	for	Darwin	City	Council	were	84%	in	2008/09	

(Darwin	City	Council	2010,	p.	65).	Assuming	a	similar	kerbside	recycling	participation	rate	

for	Alice	Springs	households,	I	estimate	a	potential	financial	saving	of	$571,000	per	annum	

from	the	collection	of	residual	CDS	beverage	containers	through	a	future	Kerbside	Recycling	

Service.	This	equates	to	approximately	434	tonnes	per	annum	of	residual	CDS	beverage	

containers	from	the	Alice	Springs	residential	sector.	

	

From	further	analysis	of	my	household	waste	audit	data	(Chapter	2),	approximately	6%	of	

total	household	waste	in	Alice	Springs	comprises	wine	and/or	spirit	bottles	(clear	and	green	

glass).	 If	 the	 NT	 Government’s	 Container	 Deposit	 Scheme	was	 amended	 to	 include	wine	

and	 spirit	 bottles	 as	 eligible	 CDS	 beverage	 containers,	 a	 further	 1.8	 bottles	 per	 week,	

equivalent	 to	 1.1	 kg	 per	 household	 per	week	 of	 glass,	would	 be	 available	 for	 recycling.	 I	

estimate	 that	 this	 would	 make	 an	 additional	 431	 tonnes	 of	 glass	 per	 year	 available	 for	

recycling	 through	 the	 NT	 Government’s	 Container	 Deposit	 Scheme,	 again	 using	 typical	

kerbside	recycling	participation	rates	from	Darwin	City	Council	(Darwin	City	Council	2010).		
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4.3.5 Estimated	 annual	 quantities	 of	 kerbside	 recyclables	 from	 the	 Alice	 Springs	

residential	sector	

After	adjusting	the	average	amount	of	Alice	Springs	household	waste	available	for	

participation	in	the	NT	Government’s	Container	Deposit	Scheme,	and	typical	recycling	

participation	and	contamination	rates,	the	average	household	is	expected	to	generate	3.8	

kg	per	household	per	week	of	recyclables	and	3.2	kg	per	household	per	week	of	organics	

(Table	4.6	below).	Total	waste	generated	for	a	typical	Alice	Springs	household	is	17.6	kg	per	

week,	which	includes	the	recyclables	listed	in	Table	4.6,	plus	3.7	kg	per	week	of	mixed	

waste	and	1	kg	per	week	of	textile	waste	(Table	2.3).	When	extrapolated	across	the	9,283	

residential	properties	in	Alice	Springs,	this	equates	to	an	estimated	total	waste	generation	

from	the	residential	sector	of	8,500	tonnes	per	year.	
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Table	4.6	Estimated	quantities	of	recyclables	available	for	Alice	Springs	residential	sector	

(n=9,283),	taking	into	account	typical	kerbside	recycling	participation	and	contamination	

rates	and	Container	Deposit	Scheme	(CDS)	return	rates.	

Materials	 Average	Alice	

Springs	

household	

waste	(n=20)	

(kg	per	

household	per	

week)	(1)	

Average	Alice	

Springs	

household	waste	

with	CDS	

beverage	

containers	

removed		

(kg	per	

household	per	

week)	

Average	Alice	

Springs	

household	waste	

(adjusted	for	

CDS,	

participation(3)	&		

contamination	

rates	(4))		

(kg	per	

household	per	

week)	

Estimated	

quantities	of	

available	

recyclables	from	

Alice	Springs	

residential	sector	

(n=9,283)		

(tonnes	per	year)	

Aluminium	 0.05	 0.02	 0.01	 	7		

Steel	 0.6	 n/a	 0.35	 	168		

Paper	&	Cardboard	 2.9	 2.88	 1.71	 	825		

Glass	 2.8	 2.2	 1.30	 	628		

Plastics	(1-7)	 0.8	 0.7	 0.40	 	195		

Food	&	garden	

waste	(2)	

5.8	 n/a	 3.2	(5)	 1,560	

TOTAL	 13.0	 n/a	 7.0	 3,383	

(1) Chapter	2,	Table	2.3:	Composition	of	household	waste,	Alice	Springs.	Note:	Does	not	include	3.7	kg	per	

week	of	mixed	waste	or	1.0	kg	per	week	of	textile	waste.	

(2) Food	&	garden	waste	is	based	on	4.3	kg	per	household	per	week	of	food	waste	and	1.5	kg	per	

household	per	week	of	garden	waste	(Chapter	2,	Table	2.3).		This	estimate	is	conservative	and	

assumes	that	a	substantial	amount	of	larger	sized	residential	green	waste	is	still	being	disposed	of	

through	the	Alice	Springs	green	waste	drop-off.		

(3) Kerbside	participation	rate	of	84%	(Darwin	City	Council	2010,	p.	65).	

(4) Contamination	rate	for	KRS	of	29%	(personal	communication	with	Meredith	Newall,	Darwin	City	

Council,	via	telephone	on	21/12/2010).	

(5) Diversion	rate	for	collections	of	weekly	food	&	garden	waste	is	55.6%	(Zero	Waste	SA	2010,	p.	9).	
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It	 should	 be	 noted	 that	my	 food	&	 garden	waste	 estimates	 of	 3.2	 kg	 per	 household	 per	

week	are	based	on	what	food	&	garden	waste	would	be	collected	in	a	kerbside	collection	

only.	 To	 calculate	 this,	 I	 used	 data	 from	my	 household	waste	 audits,	 of	which	 the	 green	

waste	 proportion	 of	 the	 total	 compostable	 organic	 waste	 was	 1.5	 kg	 per	 household	 per	

week	 (equivalent	 to	 724	 tonnes	 of	 green	 waste	 per	 annum).	 The	 actual	 green	 waste	

collected	 at	 the	 Alice	 Springs	 Regional	 Waste	 Management	 Facility	 from	 the	 residential	

sector	was	1815	tonnes	per	year	from	2008/09	to	2012/13	(derived	from	data	provided	by	

Alice	Springs	Town	Council	2013).	I	have	assumed	that	a	residential	drop-off	facility	would	

run	 concurrently	 with	 a	 kerbside	 collection.	 This	 would	 result	 in	 greater	 total	 organic	

collection	 rates	 overall.	 However,	 for	 the	 purposes	 of	 estimating	 food	 &	 garden	 waste	

collected	 from	 the	 kerbside	 organic	 collection,	my	 estimate	 of	 3.2	 kg	 per	 household	 per	

week,	which	equates	to	168	kg	per	household	per	year	(or	1,560	tonnes	per	year	from	the	

residential	sector),	is	valid.		

The	collection	of	household	food	&	garden	waste	is	estimated	to	yield	the	largest	amount	

of	waste	 (1,560	 tonnes	per	annum)	 from	Alice	Springs	households	 (Table	4.6).	My	annual	

estimates	 are	 that	 825	 tonnes	of	 paper	&	 cardboard,	 628	 tonnes	of	 glass,	 195	 tonnes	of	

plastic	 and	 168	 tonnes	 of	 steel	would	 be	 available	 from	 a	 residential	 kerbside	 collection	

(Table	 4.6).	 Only	 small	 amounts	 of	 aluminium	 (7	 tonnes	 per	 year)	 are	 estimated	 to	 be	

available	in	kerbside	collection.		

4.3.6 Environmental	costs	and	benefits	analysis	from	residential	sector	

Composting	 ‘food	 &	 garden	 waste’	 in	 Alice	 Springs	 is	 estimated	 to	 yield	 the	 highest	

greenhouse	 gas	 saving	 (607	 tonnes	 CO2-e	per	 annum)	 of	 all	materials	 (Figure	 4.3A).	 After	

composting	 organic	 material,	 recycling	 glass	 (in	 Alice	 Springs)	 and	 paper	 &	 cardboard	

(interstate)	provides	the	next	highest	greenhouse	gas	saving,	of	354	tonnes	and	341	tonnes	
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of	CO2-e	per	annum	respectively.	 This	 is	 closely	 followed	by	 recycling	glass	 interstate	 (296	

tonnes	of	CO2-e	per	annum).		

	 	

	 	

Figure	4.3	Estimated	environmental	net	savings	and	costs	of	recycling	for	the	Alice	Springs	

residential	sector	(n=	9,283)	by	material	category,	ordered	from	highest	to	lowest	benefit.	

NB.	In	Figures	4.3A	and	4.3B,	materials	are	recycled	interstate,	unless	marked	(Alice).	Solid	

waste	results	(Figure	4.3D)	are	unaffected	by	where	materials	are	recycled.		

	

Recycling	 the	 available	 household	 plastic	 waste	 interstate	 would	 save	 over	 9,000	 GJ	 of	

energy	per	year,	 the	 largest	energy	 saving	action	of	all	 recyclable	materials	 (Figure	4.3B).	

Recycling	 glass	 (in	 Alice	 Springs)	 would	 also	 contribute	 significant	 energy	 savings,	 in	 the	

order	of	4,600	GJ	of	energy	per	 year.	Composting	 food	&	garden	waste	 combined	would	

yield	a	high	energy	saving	of	approximately	4,200	GJ	per	annum.		
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The	greatest	water	saving	would	be	achieved	through	recycling	the	town’s	residential	paper	

&	cardboard	supply,	saving	an	estimated	10,320	kL	per	annum	(Figure	4.3C).	This	 is	seven	

times	 greater	 than	 the	 water	 savings	 from	 any	 of	 the	 remaining	 materials.	 Recycling	

household	glass	(in	any	location),	plastic	and	aluminium	would	all	deliver	water	savings	of	

between	 1,300	 kL	 and	 1450	 kL	 per	 material	 per	 year.	 Recycling	 all	 of	 the	 available	

household	steel	cans	in	Alice	Springs	(168	tonnes	per	year)	would	have	a	net	water	cost	of	

384	 kL	 per	 year,	 but	 a	 net	 benefit	 for	 the	 other	 three	 environmental	 indices.	 The	water	

benefit	or	 cost	 from	composting	 the	 residential	 food	&	garden	waste	 in	Alice	Springs	has	

not	been	calculated	as	part	of	this	research.	

	

Finally,	 it	 is	 predicted	 that	 recycling	 glass	 (regardless	of	 location)	would	 yield	 the	highest	

solid	waste	reduction	of	all	materials,	saving	close	to	600	tonnes	per	annum	(Figure	4.3D).	

Composting	 all	 available	 food	 &	 garden	 waste	 is	 equally	 beneficial,	 reducing	 up	 to	 550	

tonnes	per	annum	from	the	residential	sector.	Similarly,	recycling	paper	&	cardboard	would	

contribute	 to	 a	 reduction	 in	 waste	 to	 landfill	 of	 just	 over	 500	 tonnes	 per	 material	 per	

annum.	 From	 a	 waste	 to	 landfill	 reduction	 viewpoint,	 these	 three	materials	 are	 the	 key	

areas	to	focus	on	for	Alice	Springs.	

	

It	 is	estimated	that	cumulative	savings	of	almost	1,700	tonnes	CO2-e;	22,000	GJ	of	energy;	

14,000	kL	of	water	and	2,100	tonnes	of	solid	waste	to	landfill	would	be	available	each	year	

if	 all	materials	were	 recycled	 through	 a	 kerbside	 recycling	 system	 in	 Alice	 Springs.	 These	

results	are	indicative	only	and	aim	to	highlight	the	main	materials	worth	focusing	on	for	a	

future	 kerbside	 recycling	 service.	 In	 summary,	 the	 four	 materials	 of	 greatest	 benefit	 to	

recycle/compost	 from	 Alice	 Springs	 households	 are	 food	 &	 garden	 waste	 (composted	 in	

Alice	 Springs),	 glass	 (preferably	 reprocessed	 in	 Alice	 Springs),	 paper	 &	 cardboard	 and	

plastic.	This	result	is	subject	to	a	water	demand	calculation	for	composting	in	Alice	Springs.	
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4.4 DISCUSSION	

In	order	to	understand	what	materials	are	environmentally	viable	to	recycle	in	Alice	Springs	

I	had	to	consider	the	environmental	benefits	and	costs	of	recycling	per	tonne	of	material,	

including	the	impact	of	long	distance	transport.	Applying	these	environmental	benefits	and	

costs	per	tonne	to	estimates	of	household	recyclables	from	the	residential	sector	enabled	

me	to	assess	the	priority	areas	for	recycling	in	Alice	Springs.		

	

My	results	showed	that	the	energy	impact	from	the	long-distance	transport	of	one	tonne	of	

recyclables	 was	 on	 average	 23%	 of	 the	 total	 energy	 consumption	 from	 the	 recycling	

process.	This	transport-related	energy	cost	ranged	from	6%	of	overall	energy	consumption	

for	recycling	office	paper	to	50%	for	recycling	glass.	My	results	are	consistent	with	a	study	

by	 Gleick	 and	 Cooley	 (2009),	 which	 estimated	 the	 energy	 inputs	 required	 to	 produce,	

transport	 and	 consume	 a	 plastic	 bottle	 of	 water.	 For	 water	 transported	 short	 distances	

(produced	 within	 200km	 of	 consumption),	 they	 found	 that	 the	 energy	 required	 for	

transport	was	1.4	MJ	per	litre,	which	equated	to	approximately	24%	of	total	energy	inputs.	

For	water	transported	long	distances	(produced	in	France	and	consumed	in	America),	they	

found	that	 the	energy	cost	 from	transport	was	5.8	MJ	per	 litre,	which	was	approximately	

57%	of	total	energy	demand	(Gleick	&	Cooley	2009,	p.	6).		

	

Aluminium	 recycling	 was	 shown	 to	 give	 the	 greatest	 predicted	 benefit	 across	 all	 four	

environmental	 indicators	 per	 tonne	 of	 waste	 recycled.	 These	 benefits	 included	 and	

estimated	15.7	tonnes	of	CO2-e,	168	GJ	of	energy,	182	kL	of	water	and	1.4	tonnes	of	landfill	

avoided.	These	benefits	are	mainly	due	to	the	high	impacts	associated	with	extracting	the	

raw	materials	 to	make	aluminium,	 as	well	 as	 other	metals	 and	plastics,	 compared	 to	 the	

lower	 impacts	 associated	with	 reprocessing	 these	materials	 (DECCW	2010).	 The	excellent	
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environmental	outcomes	for	aluminium	occurred	despite	the	fact	that,	as	demonstrated	in	

Chapter	3,	transporting	aluminium	has	the	highest	fuel	and	energy	consumption	per	tonne	

of	material	 transported,	 due	 to	 its	 low-density	 and	 high	 distance	 to	markets.	 Policies	 to	

maximise	 the	 capture	 of	 aluminium	 cans	 and	metal	 from	 the	 domestic	 sector	 would	 be	

highly	beneficial.	

	

My	 results	 demonstrated	 that,	 despite	 significant	 travel	 distances	 from	 Alice	 Springs	 to	

interstate	reprocessing	facilities,	recycling	aluminium	and	plastics	would	achieve	moderate	

greenhouse	gas	and	energy	savings	per	tonne	recycled.	Glass,	steel	and	paper	&	cardboard	

were	also	beneficial	to	recycle	from	a	greenhouse	and	energy	perspective,	notwithstanding	

that	their	energy	savings	were	less	than	10	GJ	per	tonne	of	material	recycled.	 In	contrast,	

recycling	garden	waste	and	‘food	&	garden	waste’	 interstate	resulted	in	a	net	energy	cost	

per	 tonne	 of	 material	 composted.	 This	 gave	 me	 reason	 to	 hypothesise	 that	 composting	

food	&	garden	waste	in	Alice	Springs	would	be	more	environmentally	beneficial.	A	separate	

analysis	 demonstrated	 that	 composting	 ‘food	&	 garden	waste’	 in	 Alice	 Springs	 improved	

the	Cumulative	Energy	Demand	 result	by	3.4	GJ	per	 tonne,	 thus	 from	a	net	 cost	 to	a	net	

benefit,	due	 to	 the	 removal	of	 the	energy	 cost	of	 transporting	waste.	Alice	Springs	Town	

Council	currently	mulches	green	waste,	and	 in	2002	bagged	and	sold	mulch	commercially	

with	 the	business	name	the	Fertile	Ground	Company	 (Tangentyere	Council	2003,	pp.	45	 -	

7).	My	research	demonstrated	that	from	both	an	energy	and	greenhouse	perspective	 it	 is	

viable	to	compost	both	food	&	garden	waste	in	Alice	Springs.		

	

The	 impact	 of	 recycling	 on	 water	 consumption	 was	 less	 straightforward.	 Recycling	

aluminium,	 paper	 &	 cardboard,	 plastics	 and	 glass	 all	 gave	 a	 net	 water	 saving	 per	 tonne	

recycled.	 Water	 requirements	 for	 composting	 commercially	 in	 Alice	 Springs	 were	 not	

investigated	as	part	of	this	study	and	further	analysis	would	be	necessary	to	make	decisions	



	 																																																					Chapter	4:	The	environmental	cost-benefits	of	kerbside	recycling	

	 107	

in	 this	 area.	 Recycling	 steel	 had	 a	 net	 water	 cost,	 requiring	 2.3	 kL	 per	 tonne	 of	 steel	

recycled	 (DECCW	 2010,	 p.	 14).	 This	 water	 impact	 is	 due	 to	 steel	 production	 from	 virgin	

sources	generating	a	material	 called	 ‘blast	 furnace	slag’,	which	 is	used	as	a	 substitute	 for	

cement	 in	 concrete	 production	 (DECCW,	 2010,	 p.	 16).	 When	 steel	 is	 recycled,	 concrete	

production	reverts	to	cement	in	place	of	the	slag	by-product.	Cement	production	is	water	

intensive,	so	recycling	steel	increases	water	use	overall	(DECCW,	2010).	This	may	change	in	

the	future	as	industry	looks	for	more	economically	and	environmentally	sound	alternatives.		

	

Within	each	waste	category	 there	were	differences	worth	 identifying.	From	a	 solid	waste	

management,	 energy	 and	 greenhouse	 gas	 perspective,	 my	 results	 indicated	 that	 it	 is	

beneficial	 to	 recycle	 all	 plastics.	However,	 apart	 from	PVC,	 all	 other	 plastic	 types	 studied	

had	a	net	water	cost,	ranging	from	3	kL	of	water	per	tonne	recycled	(HDPE	#2)	to	20	kL	of	

water	per	tonne	recycled	(PET	#1).	This	presents	the	challenge	for	policy	makers;	on	which	

environmental	area	–	energy	conservation,	greenhouse	gas	reduction,	water	conservation	

or	waste	 reduction	–	 is	 it	more	 critical	 to	 focus?	According	 to	 the	Australian	State	of	 the	

Environment	Report	2011,	the	largest	environmental	challenge	faced	by	Australia	is	climate	

change	 (Department	 of	 Sustainability	 Environment	 Water	 Population	 and	 Communities	

2011).	 This	 is	 supported	 by	 the	 Climate	 Commission’s	 2011	 report	 ‘The	 Critical	 Decade:	

International	 action	 on	 climate	 change’,	 which	 highlights	 our	 international	 obligation	 to	

reduce	our	greenhouse	gas	emissions,	considering	the	wide-reaching	ramifications	of	global	

warming	and	that	Australia	 is	 the	 fifteenth	 largest	greenhouse	gas	emitter	 internationally	

(Climate	Commission	2011).	In	the	context	of	the	impetus	towards	reducing	energy	use	and	

greenhouse	gas	emissions	nationally,	 recycling	all	plastics	 seems	worthwhile.	However,	 in	

times	 of	 critical	 drought,	 recycling	 PET	 #1	 and	 mixed	 plastics	 #7	 would	 need	 careful	

consideration.	 This	 suggests	 that	 policy	makers	 could	 regularly	 review	 recycling	 policy,	 in	

light	of	changing	environmental	conditions.		
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Conversely,	 results	 for	 recycling	 one	 tonne	 of	 Liquid	 Paper	 Board	 (LPB)	 gave	 moderate	

water	savings,	a	minimal	solid	waste	benefit,	but	notably	a	net	energy	and	greenhouse	gas	

cost.	Recycling	 liquid	paper	board	in	Alice	Springs	would	need	careful	consideration	and	a	

decision	about	what	priorities	were	most	important,	a	reduction	in	energy	and	greenhouse	

gas	 emissions	 or	 a	 saving	 of	 water.	 This	 information	 could	 be	 used	 to	 inform	 policy	

decisions,	 including	 the	 NT	 Government’s	 Container	 Deposit	 Scheme.	 The	 cost-

effectiveness	 of	 recycling	 liquid	 paperboard	 has	 also	 been	 questioned	 by	 researchers	 in	

Norway	 (Ibenholt	 &	 Lindhjem	 2003).	 A	 cost-benefit	 analysis	 found	 that	 the	 costs	 of	

recycling	LPB	(where	separated	by	household)	were	600	Euros	per	tonne,	compared	to	304	

Euros	per	tonne	for	landfill	and	130	Euros	per	tonne	for	incineration	with	energy	recovery	

(Ibenholt	&	Lindhjem	2003,	p.	318).	It	should	be	noted,	however,	that	their	environmental	

analysis	 found	 that	 recycling	 LPB	 containers	 was	 beneficial	 to	 the	 environment.	 They	

estimated	the	cost	of	disposing	one	tonne	of	LPB	containers	to	 landfill	was	138	Euros	per	

tonne,	whilst	the	benefit	of	incineration	with	energy	recovery	was	18	Euros	per	tonne	and	

for	recycling	16	Euros	per	tonne	(Ibenholt	&	Lindhjem	2003,	p.	321).	Considering	both	cost-

benefit	 and	 LCA-style	 results,	 they	 reported	 that	 for	 1999,	 recycling	 7500	 tonnes	 of	 LPB	

containers	 in	 Norway	 had	 an	 estimated	 cost	 of	 3.5	 million	 euros,	 of	 which	 0.55	 million	

Euros	was	a	result	of	a	net	environmental	benefit	(Ibenholt	&	Lindhjem	2003,	pp.	321	-	2).		

	

Whilst	it	is	interesting	to	understand	the	environmental	benefits	and	costs	of	recycling	per	

tonne	of	material,	analysis	across	the	entire	residential	sector	takes	into	consideration	how	

much	of	what	materials	are	available	in	our	waste	for	recycling.	It	must	be	noted	that	the	

data	used	to	extrapolate	waste	quantities	for	the	residential	sector	was	from	my	household	

waste	audits,	which	sampled	during	one	season	only.	These	results	are	indicative	only	and	

do	not	necessarily	accurately	predict	actual	quantities	of	recyclables,	rather	they	highlight	

the	main	materials	worth	focusing	on	in	a	future	recycling	scheme.		
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From	 my	 analysis	 of	 the	 overall	 environmental	 costs	 and	 benefits	 from	 the	 residential	

sector,	 the	 materials	 of	 greatest	 environmental	 benefit	 to	 recycle	 from	 all	 Alice	 Springs	

households	 are;	 glass	 (crushed	 in	 Alice	 Springs),	 paper	&	 cardboard	 (recycled	 interstate),	

and	food	&	garden	waste	(composted	in	Alice	Springs).	Aluminium	did	not	rank	in	the	top	

materials	upon	which	to	focus	recycling	efforts	in	Alice	Springs,	purely	because	of	the	low	

yields	estimated	in	household	waste	(0.3%	of	household	waste)	(Chapter	2).	My	results	also	

showed	that	recycling	household	plastics	would	also	yield	the	highest	net	energy	benefit	of	

all	 materials,	 as	 well	 as	 moderate	 greenhouse,	 water	 and	 solid	 waste	 savings.	 As	 noted	

previously,	not	all	plastic	types	perform	similarly	with	respect	to	water	consumption,	with	

PET#1,	HDPE#2	 and	Mixed	plastics	 #7	 all	 having	 a	 net	water	 demand.	 Similarly,	 recycling	

liquid	paperboard	has	 a	net	 energy	demand.	 This	highlights	 the	 importance	of	 looking	at	

the	 environmental	 differences	 within	 each	 material,	 to	 maximise	 the	 environmental	

benefits	and	minimise	the	environmental	costs	when	setting	waste	policy.	

	

My	 residential	waste	 estimates	 for	Alice	 Springs	projected	 a	 total	waste	 generation	 from	

kerbside	 residential	 collection	 of	 8,500	 tonnes	 per	 year.	 It	 should	 be	 noted	 that	 my	

estimate	of	 total	 residential	kerbside	waste	based	on	the	2008	waste	audit	data	 is	higher	

than	the	actual	domestic	bin	pickup	data	from	2008/09,	which	was	7945	tonnes	per	annum.	

This	 difference	 can	 be	 explained	 due	 to	my	 estimates	 being	 based	 on	waste	 audits	 that	

were	conducted	 in	a	 single	 season	only	 (Spring,	2008)	and	 the	 fact	 that	my	data	 is	 taken	

from	 a	 small	 sample	 size	 (n=20	 households).	 Of	 this	 8,500	 tonnes	 of	 general	 waste	 per	

annum,	 I	 estimated	 that	 1,800	 tonnes	 per	 annum	 would	 be	 a	 realistic	 estimate	 of	

recyclables	and	1,560	tonnes	per	annum	of	this	would	be	available	from	a	kerbside	organic	

collection.	My	 compostable	 organic	 waste	 estimates	 of	 1,560	 tonnes	 per	 annum	 for	 the	

residential	 sector	 equates	 to	 168	 kg	 of	 organic	 material	 per	 household	 per	 year.	 These	
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estimates	are	 in	 line	with	data	 from	the	South	Australian	government,	which	reported	an	

average	 kerbside	 collection	 of	 145	 kg	 of	 organic	 material	 per	 household	 per	 year	 for	 a	

typical	regional	Council	(Zero	Waste	SA	2014,	p.	12).		

	

If	 3,400	 tonnes	 of	 residential	 waste	 per	 year	 were	 removed	 from	 landfill	 via	 kerbside	

recycling	 and	 composting	efforts	 in	Alice	 Springs	 (Table	4.6),	 this	would	equate	 to	 a	 40%	

diversion	rate	of	residential	waste	to	landfill.	My	estimates	are	consistent	with	the	existing	

performance	 of	 Victorian	 Councils	 (2010/11)	 and	 South	 Australian	 Councils	 (2012/13),	

which	 achieved	 average	 state-wide	 diversion	 rates	 for	 recyclables	 and	 organics	 of	 45%	

(Sustainability	Victoria	2013,	p.	4;	Zero	Waste	SA	2014,	p.	3).	However,	it	should	be	noted	

that	the	diversion	rates	for	regional	South	Australian	Councils	are	lower;	they	only	achieved	

an	 average	 recovery	 rate	 of	 32.5%	 in	 2012/13	 (Zero	Waste	 SA	 2014,	 p.	 4).	 Best	 practice	

regional	 Councils	 managed	 average	 diversion	 rates	 of	 41%	 with	 their	 three-bin	 systems,	

while	 Councils	 operating	 in	 dry	 climates	 achieving	 diversion	 rates	 of	 35%	 to	 45%	 (Zero	

Waste	SA	2014,	p.	4).	 I	 estimate	 that	a	 residential	diversion	 rate	of	30%	 for	Alice	Springs	

would	 be	 a	 likely	 outcome	 for	 the	 first	 few	 years	 of	 operating	 a	 residential	 three-bin	

kerbside	 recycling	 system.	 After	 the	 initial	 implementation	 period,	 it	 would	 be	 expected	

that	 participation	 rates	 in	 the	 scheme	would	 increase	 and	 contamination	 rates	 decrease,	

resulting	 in	an	 increase	 in	waste	diversion	of	around	35%,	considering	 the	arid	climate	of	

Alice	Springs.	

	

Contamination	of	recycling	occurs	both	as	a	result	of	householders	incorrectly	disposing	of	

recyclable	 material	 in	 kerbside	 bins	 and	 also	 during	 the	 transportation	 and	 sorting	 at	

Material	 Recovery	 Facilities	 (MRF)	 (White	 &	 Cordell	 2004).	 Contamination	 rates	 vary	

between	system	types,	with	the	best	practice	commingled	recycling	bin	systems	reporting	

an	average	contamination	 rates	 for	metropolitan	and	 regional	Councils	of	8.2%	and	8.4%	
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respectively	 (Sustainability	 Victoria,	 2013,	 page	 35).	 When	 estimating	 quantities	 of	

recyclables	available	for	the	Alice	Springs	residential	sector,	I	used	a	contamination	rate	of	

29%	 based	 on	 the	 contamination	 rates	 experienced	 by	 Darwin	 City	 Council,	 provided	 by	

Meredith	 Newall,	 Darwin	 City	 Council,	 in	 a	 telephone	 conversation	 in	 2010.	 Whilst	 this	

contamination	 rate	 is	 much	 higher	 than	 those	 reported	 interstate	 (Nolan-ITU	 &	 WACS	

2002;	Sustainability	Victoria	2013;	Zero	Waste	SA	2014),	this	seems	appropriate	considering	

that	 Alice	 Springs	 has	 not	 had	 a	 Kerbside	 Recycling	 Service	 before	 and	 shares	 a	 similar	

demographic	 structure	 to	 Darwin.	 High	 contamination	 rates,	 particularly	 during	 the	

implementation	 period	 could	 be	 minimised	 through	 a	 well-designed	 Kerbside	 Recycling	

Service,	which	 is	 supported	by	a	well-resourced	educational	 strategy.	Auditing	household	

waste	 and	 recycling	 bins	 and	providing	 feedback	 to	 households	 and	businesses	 has	 been	

demonstrated	 to	 reducing	 contamination	 rates	 of	 kerbside	 recycling	 (Timlett	 &	Williams	

2008).		

	

Finally,	my	calculations	highlighted	 the	 financial	benefits	 that	would	be	available	 through	

increasing	 recycling	 rates	 in	 Alice	 Springs.	 Based	 on	 current	 participation	 rates	 in	 the	NT	

Government’s	Container	Deposit	 Scheme,	my	 results	 indicate	 that	 there	 is	 approximately	

$680,000	per	year	worth	of	unredeemed	CDS	beverage	containers	going	to	landfill	from	the	

residential	 sector,	 of	 which	 $571,000	 would	 be	 available	 through	 a	 typically	 patronised	

Kerbside	Recycling	Service.	During	2012/13	there	were	close	to	81	million	unredeemed	CDS	

beverage	containers	throughout	the	Northern	Territory,	equating	to	8.1	million	dollars	per	

year	of	lost	financial	revenue	(NT	Department	of	Lands	Planning	and	the	Environment	2013,	

p.	 7).	 Considering	 that	 Alice	 Springs	 constitutes	 approximately	 12%2	of	 the	 population	 of	

the	Northern	Territory	(Australian	Bureau	of	Statistics	2014),	it	is	possible	that	Alice	Springs	

																																																													

2	Calculated	by	dividing	the	population	of	Alice	Springs	(25,186)	in	2011	by	the	population	of	the	Northern	
Territory	(211,945)	(Australian	Bureau	of	Statistics	2014).	
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currently	 relinquishes	 close	 to	 $1,000,000	 worth	 of	 CDS	 rebates	 from	 all	 waste	 sectors	

combined.	 Hence	 my	 estimate	 of	 $571,000	 for	 the	 residential	 sector	 is	 plausible.	 The	

removal	of	CDS	beverages	through	a	Kerbside	Recycling	Service	is	also	estimated	to	reduce	

waste	to	landfill	by	approximately	434	tonnes	of	waste.	It	should	be	noted,	however,	that	

future	 increases	 in	participation	 rates	 in	 the	NT	Government’s	Container	Deposit	 Scheme	

would	reduce	the	revenue	that	could	be	redeemed	from	a	Kerbside	Recycling	Service.	This	

would	 need	 to	 be	 planned	 for	when	 costing	 a	 future	 Kerbside	 Recycling	 Service	 by	 Alice	

Springs	Town	Council.		

	

My	results	also	estimate	a	further	1.8	glass	wine	or	spirit	bottles	per	week	being	available	in	

the	average	household	waste.	I	estimate	that,	if	the	Northern	Territory	Government	chose	

to	 expand	 the	 CDS	 scheme	 to	 include	 glass	 wine/spirit	 bottles,	 this	 could	 potentially	

contribute	an	additional	431	tonnes	of	glass	per	annum	from	the	residential	sector.	In	the	

interim,	 the	 Alice	 Springs	 Town	 Council	 continues	 to	 offer	 their	 alternate	 Cash	 for	

Containers	 scheme	 for	 wine	 and	 spirit	 bottles,	 which	 collected	 197	 tonnes	 of	 glass	 in	

2012/13	(Alice	Springs	Town	Council	2013).	Streamlining	the	two	Territory	Government	and	

local	 government	 schemes	 would	 bring	 administrative	 savings,	 make	 recycling	 more	

convenient	for	the	community	and	result	in	higher	recyclable	yields.		
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4.5 CONCLUSION	

Despite	 the	 long	 travel	 distances	 from	 Alice	 Springs	 to	 interstate	 reprocessing	 facilities,	

recycling	in	Alice	Springs	is	generally	worthwhile.	However,	this	was	not	true	for	all	material	

types.	A	net	environmental	cost	was	associated	with	recycling	some	materials.	These	were;	

a	net	energy	and	greenhouse	gas	cost	per	tonne	of	Liquid	Paper	Board	recycled,	a	net	water	

cost	per	 tonne	of	 steel	 recycled,	and	a	net	water	cost	per	 tonne	of	PET	#1,	HDPE	#2	and	

Mixed	 plastics	 #7	 recycled.	 In	 addition,	 composting	 one	 tonne	 of	 food	 &	 garden	 waste	

interstate	 incurred	 a	 net	 energy	 demand,	 due	 to	 the	 transport	 energy	 costs.	 However,	

composting	 locally	 in	 Alice	 Springs	 resulted	 in	 a	 net	 energy	 and	 greenhouse	 benefit	 per	

tonne	of	 food	&	garden	waste	composted.	This	highlights	 the	challenge	for	policy	makers	

when	 making	 environmental	 decisions,	 which	 may	 involve	 competing	 environmental	

outcomes.	 Based	 on	 the	 overall	 environmental	 costs	 and	 benefits	 for	 the	 Alice	 Springs	

residential	 sector,	 the	 four	 priority	materials	 for	 recycling	 are;	 glass,	 paper	&	 cardboard,	

plastics	 and	 food	 &	 garden	 waste	 if	 composted	 in	 Alice	 Springs	 (and	 subject	 to	 a	 water	

assessment).	 Recycling	 residual	 CDS	 beverage	 containers	 through	 a	 residential	 Kerbside	

Recycling	Service	would	result	in	significant	waste-to-landfill	savings	and	generate	revenue	

for	landfill	operators.	Expanding	the	NT	Government’s	Container	Deposit	Scheme	to	include	

glass	wine	 and	 spirit	 bottles	would	 also	 result	 in	 a	 significant	 reduction	 in	waste	 glass	 to	

landfill	and	streamline	local	residential	recycling	options.	
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5 Business	attitudes	towards	waste	and	recycling	

5.1 INTRODUCTION	

Approximately	 14.8	 million	 tonnes	 of	 waste	 per	 year	 is	 generated	 from	 the	 Australian	

commercial	and	industrial	(C&I)	sector,	of	which	8.2	million	tonnes	is	recycled	(Environment	

Protection	 and	 Heritage	 Council	 2010,	 p.	 24).	 A	 meta-analysis	 of	 data	 from	 selected	

Australian	 C&I	 industries	 showed	 the	 four	 highest	 categories	 of	 waste	 generated	 were	

paper	 &	 cardboard	 (34%),	 organic	 waste	 (food,	 garden,	 timber,	 other)	 (27%),	

‘other/unknown’	(17%)	and	metals	(8.5%)	(Encycle	Consulting	&	Sustainable	Resource	Use	

2012,	p.	28).	Key	materials	recovered	from	the	commercial	waste	stream	include	paper	&	

cardboard,	 metals,	 glass,	 timber	 and	 plastics.	 Despite	 well-established	 recycling	

infrastructure	 for	 paper	 &	 cardboard,	 there	 still	 remains	 a	 large	 amount	 in	 the	 waste	

stream	 (1.46	million	 tonnes	 per	 annum)	 (Encycle	 Consulting	&	 Sustainable	 Resource	Use	

2012,	p.	28).	 In	addition,	a	 total	of	1.5	million	 tonnes	per	year	of	 food	organics	 from	the	

commercial	 waste	 stream	 ends	 up	 in	 landfill	 (Encycle	 Consulting	&	 Sustainable	 Resource	

Use	2012,	p.	28).				

	

Commercial	recycling	confronts	a	similar	set	of	challenges	to	those	faced	at	the	household	

level	(Bacot,	McCoy	&	Plagman-Galvin	2002).	These	include	cost,	lack	of	organisational	will,	

lack	of	recycling	facilities	and	a	lack	of	knowledge	(Inovact	Consulting	Pty	Ltd	2010;	Planet	

Ark	 2008).	 Business	 size	 can	 influence	 recycling	 success,	 with	 larger	 organisations	 better	

resourced	to	 recycle	and	with	more	room	to	store	 recyclables	 (Bacot,	McCoy	&	Plagman-

Galvin	2002).	Factors	that	encourage	businesses	to	recycle	include	environmental	concerns	

expressed	 by	 their	 staff	 and	 a	 desire	 to	 reduce	 the	 cost	 of	 waste	 management	 to	 the	
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business	 (Inovact	 Consulting	 Pty	 Ltd	 2010).	 Finally,	 collaborative	 options	 with	 other	

businesses	may	encourage	businesses	to	recycle	(Bacot,	McCoy	&	Plagman-Galvin	2002).	

	

Increasingly,	some	organisations	are	introducing	‘sustainable	procurement’	policies.	These	

policies	value	benefits	not	only	 to	 the	organisation,	but	also	 to	society	and	the	economy,	

whilst	minimising	damage	to	the	environment	(WRAP	2012).	This	may,	for	example,	include	

simple	 practices	 such	 as	 purchasing	 materials	 with	 recycled	 content,	 as	 outlined	 in	 the	

Australian	 and	New	 Zealand	 Standard	 14021:2000	 (Australian	 Packaging	 Covenant	 2015).	

Benefits	 to	 sustainable	 procurement	 include	 stimulating	 demand	 for	 recycled	 materials,	

reducing	demand	on	virgin	resources,	reducing	waste	to	 landfill,	potential	cost	savings,	as	

well	 as	 promoting	 the	 environmental	 ethos	 of	 the	 organisation	 (Australian	 Packaging	

Covenant	 2015).	 Regulatory	 requirements	 and	 customer	 or	 stakeholder	 demand	 for	 a	

greener	product	and	competition	 can	also	drive	an	organisation	 to	 improve	procurement	

practices	(Walker,	Di	Sisto	&	McBain	2008).	Common	barriers	to	sustainable	procurement	

are	 similar	 to	 those	 for	 adopting	 recycling	 in	 general	 and	 include	 lack	 of	 organisational	

support,	 lack	 of	 corporate	 procedures/systems,	 lack	 of	 time,	 knowledge	 and	 capacity,	

product	 availability	 and	 actual	 or	 perceived	 costs	 (Australian	 Packaging	 Covenant	 2015;	

Walker,	Di	Sisto	&	McBain	2008;	WRAP	2012).		

	

Tourism	is	a	 large	part	of	the	economic	sustenance	of	the	desert	town	of	Alice	Springs.	 In	

2013,	despite	suffering	the	flow-on	effects	of	the	Global	Financial	Crisis,	Alice	Springs	and	

the	 MacDonnell	 Ranges	 received	 334,000	 visitors,	 which	 contributed	 an	 estimated	 $1.7	

billion	dollars	to	the	NT	economy	(Tourism	NT	2014,	p.	2).	A	business	survey	conducted	by	

the	Northern	Territory	Government	to	detail	key	characteristics	of	business	performance	in	

Alice	Springs	found	that	two	of	the	top	five	largest	employers	in	the	region	were	the	‘retail	

trade’	 and	 ‘accommodation	 and	 food	 services’	 business	 sector	 (Northern	 Territory	
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Government	 2010,	 p.	 26).	 These	 business	 sectors	 are	 the	 focus	 of	 my	 research	 in	 this	

Chapter.	

	

With	 the	benefits	of	a	healthy	 tourism	 industry,	 such	as	 income	and	employment,	 comes	

the	 challenge	 of	 managing	 waste	 from	 these	 visitors	 and	 the	 opportunity	 to	 do	 things	

better.	 	 Considerable	 strain	 is	 placed	 on	 local	 communities	 that	 are	 also	 popular	 tourist	

destinations	 to	 manage	 resource	 consumption	 and	 waste	 production	 from	 the	 tourism	

sector	(Fortuny	et	al.	2008;	Gidarakos,	Havas	&	Ntzamilis	2006;	Palmer	&	Riera	2003;	Trung	

&	 Kumar	 2005;	 Waseem	 et	 al.	 2004).	 Tourists	 to	 Alice	 Springs	 contribute	 waste	 both	

directly,	 through	 the	 use	 of	 rubbish	 bins,	 and	 indirectly,	 through	 their	 accommodation,	

dining,	 retail	 and	 other	 experiences.	 Due	 to	 an	 absence	 of	 government-run	 recycling	

facilities,	tourism	operators	in	Alice	Springs	rely	on	the	private	sector	to	recycle	glass,	paper	

&	cardboard	and	metals.	Public	policy	documents	fail	to	directly	address	the	issue	of	waste	

management	 for	 the	 tourism	 industry,	 with	 only	 broad	 references	 that	 by	 2020	

Government	 will	 “minimise	 the	 impact	 of	 tourism	 on	 the	 environment	 through	 the	

adoption	 and	 promotion	 of	 sustainable	 initiatives”	 (Tourism	 NT	 2013,	 p.	 46).	 However,	

government	 funding	 is	 available	 through	 the	 ‘EcoBiz	NT’	 program,	which	 offers	 grants	 to	

businesses	that	want	to	improve	their	sustainability	performance	(Department	of	Business	

(NT)	2016).	Whilst	voluntary	programs	are	important,	providing	the	recycling	infrastructure	

to	maximise	a	business’	ability	to	recycle	is	critical.		

	

Internationally,	 some	governments	have	employed	 the	use	of	 an	environmental	 tax	 (also	

known	as	an	‘eco-tax’)	delivered	through	the	tourism	industry	to	generate	revenue,	which	

is	 used	 specifically	 for	 environmentally	 purposes	 and	 also	 for	 the	 maintenance	 of	

infrastructure	 (Palmer	&	Riera	 2003).	 For	 example	 an	 eco-tax	 of	 approximately	 one	 euro	

per	 visitor	 per	 night,	 administered	 through	 accommodation	 providers,	was	 introduced	 in	
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the	Balearic	Islands	in	Spain	in	2002.	However,	the	following	year	a	subsequent	government	

abolished	the	eco-tax	due	to	concerns	from	the	hotel	industry	that	almost	30%	of	non-hotel	

accommodation	went	untaxed	(Bardolet	&	Sheldon	2008,	p.	911).	Despite	similar	 industry	

concerns,	 a	 Transient	Accommodation	Tax	 (TAT)	of	 7%	was	 introduced	 in	Hawaii	 in	 1998	

and	this	tax	funds	the	Hawaiian	Tourism	Authority	(Mak,	2007	cited	in	Bardolet	&	Sheldon	

2008,	 p.911).	 Similarly,	 a	 generic	 tourist	 tax	 has	 operated	 in	 Croatia	 since	 1995,	with	 no	

reports	of	 any	noticeable	negative	 impact	on	 the	number	of	 visitors	 (Logar	2010).	Whilst	

these	two	latter	examples	are	not	specifically	environmental	taxes,	they	illustrate	that	the	

market	will	bear	a	tourist	tax.	Closer	to	home,	a	$25	entry	fee	per	adult	is	charged	to	enter	

the	Uluru-Kata	Juta	National	Park,	which	is	valid	for	three	days	(Parks	Australia	2016).	The	

resulting	revenue	is	used	to	maintain	infrastructure	and	the	natural	environment,	as	well	as	

support	the	Anangu	traditional	owners	(Parks	Australia	2016).			

	

Strong	community	support	has	been	documented	for	a	domestic	Kerbside	Recycling	Service	

in	Alice	Springs,	with	92%	of	respondents	to	a	community	survey	indicating	that	they	would	

participate	 in	 a	 Kerbside	 Recycling	 Service	 (Impact	 Environmental	 Consulting	 2003,	 p.	 6).	

However,	 no	 similar	 survey	 of	 business	 attitudes	 to	 waste	 and	 recycling	 has	 been	

conducted	 in	Alice	Springs.	Understanding	 local	business	attitudes	to	waste	management,	

including	 their	barriers	 to	 recycling,	will	 provide	 important	 information	 to	government	 to	

assist	with	 the	 future	design	of	 site-specific	 recycling	 infrastructure	and	 services	 for	Alice	

Springs.	 As	 part	 of	 my	 research	 I	 investigated	 current	 waste	management	 practices	 and	

identify	 recycling	opportunities	 for	 the	Alice	Springs	business	 sector,	with	a	 specific	 focus	

on	the	tourism	and	hospitality	 industry.	This	was	achieved	through	conducting	a	Business	

Waste	Survey	completed	by	54	Alice	Springs	businesses	during	2009/2010.	Whilst	not	the	

primary	focus	of	my	research,	the	suggestion	of	an	eco-tax	to	fund	a	recycling	service	was	

investigated	as	part	of	the	Business	Waste	Survey.	
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5.2 METHOD	

5.2.1 Sample	size	and	participation	

Approximately	 200	 businesses	 listed	 in	 the	 Alice	 Springs	White	 Pages	 were	 identified	 as	

being	 in	 the	hospitality	and	 tourism	sector.	Businesses	were	 separated	 into	 the	 following	

sub-categories;		

• accommodation	providers	(backpackers,	B&Bs,	caravan	parks,	hotels,	motels),		

• festivals/events/venues,	government	(tourist	information,	national	parks),		

• restaurants	and	catering	services	(bars,	cafés,	restaurants),		

• retail	outlets	(art	galleries,	tourist	shops),		

• tour	operators,	

• tourist	attractions,	and		

• transport	operators	(airline,	car	hire,	coach).	

A	 total	of	100	businesses	were	 randomly	 selected	across	each	of	 the	 representative	 sub-

categories.	Businesses	were	invited	to	participate	in	the	Business	Waste	Survey	via	a	letter	

or	 telephone	call.	To	maximise	uptake	of	 the	survey	businesses	were	offered	a	variety	of	

options	for	participation,	 including	conducting	the	survey	as	a	face-to-face	interview,	over	

the	phone,	through	the	mail	or	as	an	online	survey.	The	surveys	were	conducted	between	

November	 2009	 and	 February	 2010.	 It	 should	 be	 noted	 that	 this	 survey	 was	 conducted	

prior	to	the	introduction	of	the	NT	Government’s	Container	Deposit	Scheme	in	2012.	

5.2.2 Survey	design	

Pilot	 surveys	were	conducted	with	 five	businesses	 to	 test	 the	 initial	 survey	questions	and	

survey	technique.	As	only	minor	changes	were	made	to	clarify	wording	of	survey	questions,	

these	surveys	were	included	in	the	final	results.	Feedback	from	this	process	highlighted	the	



																																																																						Chapter	5:	Business	attitudes	towards	waste	and	recycling	

	 122	

need	for	an	online	version	of	the	Business	Waste	Survey,	to	allow	businesses	to	complete	

the	survey	at	their	leisure.			

Survey	questions	were	designed	to	investigate	the	following	topics:		

• How	 were	 businesses	 currently	 managing	 their	 waste?	 (service	 type,	 frequency,	

cost)	

• What	was	the	estimated	quantity	and	composition	of	their	waste?		

• What	 were	 their	 recycling	 behaviours,	 barriers	 to	 recycling	 and	 willingness	 to	

participate	in	a	future	Kerbside	Recycling	Service?	

• What	was	the	feedback	of	tourists	in	relation	to	recycling	in	Alice	Springs?	

• Did	the	business	purchase	any	recycled	products?	

A	 copy	 of	 the	 Business	Waste	 Survey	 is	 attached	 in	 Appendix	 8.6.	 Unlike	 the	 residential	

waste	audits	(Chapter	2),	businesses	were	not	physically	audited.	

5.2.3 Comparison	to	other	studies	

My	results	were	compared	primarily	to	a	survey	of	waste-generating	businesses	in	the	ACT,	

which	analysed	barriers	and	incentives	for	businesses	to	recycle	(Inovact	Consulting	Pty	Ltd	

2010).	I	chose	this	survey	as	a	comparison	to	my	research	as	it	was	conducted	in	the	same	

year	 as	 my	 survey	 and	 with	 similar	 methodology,	 although	 it	 had	 a	 larger	 sample	 size	

(n=400).		
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5.3 RESULTS	

5.3.1 Participation	

Of	the	100	businesses	approached,	54%	answered	the	survey	(n=54).	Of	these,	54%	(n=29)	

of	 survey	 participants	 responded	 to	 the	 online	 survey.	 The	 remaining	 responses	 were	

acquired	through	a	face-to-face	interview	(26%),	mail	survey	(13%)	and	phone	survey	(7%).		

5.3.2 Business	type	

Question	1	sought	to	ascertain	the	range	of	business	types	sampled	through	the	Business	

Waste	 Survey	 (Table	 5.1).	 All	 businesses	 that	 completed	 the	 survey	 responded	 to	 this	

question	(n=54).	
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Table	5.1	Range	of	businesses	sampled	in	the	tourism	and	hospitality	sector	(Question	1),	

Business	Waste	Survey,	Alice	Springs,	2010	(n=54).	

Business	Type	

	 	

Estimated	number	

of	businesses	in	

Alice	Springs1		

Number	of	

businesses	in	

survey	sample	

Representation	of	total	

businesses	in	Alice	

Springs	for	each	business	

type	(%)	

Accommodation2		 40	 14	 35	

Restaurants	&	

catering	

36	 12	 33	

Festivals,	events			

&	venues	

11	 4	 36	

Supermarket	 3	 1	 33	

Retail	outlets3		 45	 7	 16	

Tour	operator	 17	 4	 24	

Tourist	attraction	 12	 4	 33	

Transport	

operators4	

10	 3	 30	

Other	 25	 5	 20	

TOTAL	 199	 54	 27	

(1):		These	data	are	approximate	and	were	compiled	from	the	yellow	pages	(2009	edition)	in	Alice	Springs.	

(2)	Accommodation	types	include	backpackers,	B&Bs,	caravan	parks,	hotels,	motels.	

(3)	(Retail	outlets	includes	art	galleries	and	tourist	shops.	

(4)	Transport	operators	include	airlines,	car	hire	and	coach	companies.	

	

My	aim	was	to	survey	a	minimum	of	20%	of	total	businesses	from	each	business	type	and	

this	was	achieved	for	all	but	‘Retail	outlets’,	which	were	represented	by	16%	of	total	retail	
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businesses	 identified	 in	Alice	Springs.	 It	 is	notable	that	the	seven	 ‘Retail	outlets’	surveyed	

gave	 similar	 responses,	 as	 these	 shops	 all	 had	 very	 little	 tourist-related	waste.	 A	 total	 of	

27%	 of	 all	 tourism	 and	 hospitality	 businesses	 identified	 in	 Alice	 Springs	 completed	 the	

survey.	

5.3.3 Business	waste	management	practices	

Most	commonly,	surveyed	businesses	paid	for	a	private	contractor	to	collect	and	dispose	of	

the	 waste	 via	 a	 skip	 bin	 (44%)	 or	 relied	 on	 Council	 pickup	 (35%).	 The	 remaining	 15%	

disposed	of	their	waste	directly	at	the	landfill	(Figure	5.1).	A	range	of	'other'	options	were	

used	by	6%	of	businesses,	including	using	a	public	bin,	taking	waste	home	to	be	disposed	of	

and	 having	 their	 own	 landfill	 site.	 Five	 businesses	 (9.6%)	 used	 more	 than	 one	 disposal	

method	(Figure	5.1).	

	

Figure	5.1	Disposal	method	for	business	waste	(Question	2),	Business	Waste	Survey,	Alice	

Springs,	2010	(n=54).	
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The	 frequency	 of	 waste	 collection	 depended	 on	 the	 types	 and	 quantities	 of	 waste	

generated	 by	 businesses.	 Close	 to	 one	 third	 (30%)	 of	 businesses	 required	 a	 daily	 waste	

collection	service,	and	a	further	15%	of	businesses	had	waste	collected	two	to	three	times	a	

week	 (Figure	 5.2).	 Almost	 half	 (46%)	 of	 the	 businesses	 surveyed	 only	 required	 a	 weekly	

collection	of	waste.	Two	businesses	(4%)	had	their	waste	removed	after	their	festival/event	

was	finished.	At	the	time	of	my	survey	the	Council	waste	collection	service	occurred	weekly	

and	 consisted	 of	 either	 one	 or	more	 240L	 bins.	 In	 contrast,	 private	 skips	were	 organised	

commercially	and	collection	occurred	on	an	‘as-needs’	basis.	

Figure	5.2	Frequency	of	waste	disposal	(Question	3),	Business	Waste	Survey,	Alice	Springs,	

2010	(n=54).	

5.3.4 How	much	waste	do	businesses	generate?	

My	 study	 methodology	 did	 not	 involve	 conducting	 physical	 waste	 audits	 of	 businesses.	

Instead,	 accurate	 records	 of	 tip	 receipts	 or	 copies	 of	 waste	 management	 bills	 were	

requested	 from	 businesses	 (Question	 4).	 Unfortunately	 none	 of	 the	 survey	 respondents	

supplied	 this	 information.	 In	 lieu	 of	 providing	 waste	 management	 records,	 businesses	
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estimated	 their	 weekly	 waste	 quantities	 by	 describing	 the	 number	 of	 240L	 wheelie	 bins	

filled,	the	number	and	sizes	of	skips	removed,	or	estimates	of	the	number	of	trailer	runs	to	

the	 tip.	 Although	 the	 response	 rate	 for	 Question	 4	 was	 high	 (n=50),	 the	 quality	 of	 data	

collected	was	relatively	low	because	respondents	did	often	not	provide	critical	information,	

such	 as	 the	 size	 and	 capacity	 of	 trailers	 and	 skips.	 In	 addition,	 estimates	 of	 volumes	 or	

weights	of	recycling	were	not	recorded	(only	whether	a	business	was	or	was	not	recycling).	

This	 made	 interpretation	 of	 data	 difficult.	 	 I	 was	 also	 concerned	 that	 volume	 to	 weight	

conversions,	which	had	been	designed	for	 ‘waste	wise’	events	(EcoRecycle	Victoria	2004),	

may	not	be	accurate	for	commercial	and	industrial	waste.	Finally,	the	number	of	businesses	

in	each	 sub-category	 (Table	5.1)	was	also	 identified	as	being	 too	 low	 for	 the	purposes	of	

accurately	averaging	tonnages	from	each	sub-sector	and	applying	this	to	the	whole	tourism	

and	hospitality	business	sector	for	Alice	Springs.	For	these	reasons,	an	accurate	estimate	of	

business	waste	was	not	able	to	be	determined.	

	

5.3.5 Waste	composition	

Each	business	was	asked	to	list	the	top	three	types	of	waste	that	were	commonly	found	in	

their	 waste	 stream	 (Question	 5).	 Fifteen	 waste	 categories	 were	 identified	 by	 businesses	

through	this	question.	Major	waste	types	were	identified	as	paper	&	cardboard	(75%);	food	

&	organic	waste	(60%);	plastic	(47%);	glass	(38%);	aluminium	(15%)	and	‘mixed	waste’(15%)	

(Figure	 5.3).	 The	 remaining	 waste	 categories	 were	 all	 listed	 by	 fewer	 than	 10%	 of	

businesses.	
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Figure	5.3	Major	business	waste	categories	(Question	5),	Business	Waste	Survey,	Alice	

Springs,	2010	(n=53	businesses).	Note:	each	business	identified	their	top	three	waste	

categories.	Results	are	graphed	in	order	of	highest	to	lowest	response.	

5.3.6 Cost	of	waste	management	

Businesses	were	asked	how	much	they	were	spending	on	waste	management	each	month	

(Question	 6).	 This	 included	 the	 payment	 of	 local	 government	 rates	 to	 collect	 kerbside	

recycling,	the	inclusion	of	recycling	in	rental	charges	or	a	separate	utilities	fee	to	real	estate	

agents	to	manage	waste,	or	the	direct	payment	of	waste	contractors	to	remove	waste	and	

recycling	and	associated	landfill	fees.	
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Figure	5.4	Monthly	business	waste	management	expenditure	(Question	6),	Business	Waste	

Survey,	Alice	Springs,	2010	(n=51).	

	

The	 majority	 of	 businesses	 (41%	 surveyed)	 spent	 less	 than	 $500	 per	 month	 on	 waste	

management.	A	further	14%	of	businesses	spent	between	$500	-	$1000	per	month	and	6%	

spent	between	$1000-2000	per	month.	Only	8%	of	businesses	spent	in	excess	of	$2000	per	

month	 (Figure	5.4).	A	 total	of	32%	of	businesses	were	not	 sure	how	much	 they	 spent	on	

waste	management,	and	indicated	that	these	costs	were	part	of	their	Council	rates	(20%)	or	

rental	costs	(12%)	(Figure	5.4).	

5.3.7 Recycling	behaviour	of	businesses	

Businesses	were	asked	if	they	were	currently	recycling	some	of	their	waste	(Question	7).	Of	

the	53	 respondents,	 68%	of	businesses	were	actively	 engaged	 in	 some	 form	of	 recycling,	

28%	were	not	undertaking	any	recycling	and	4%	were	unsure	whether	or	not	their	business	

was	recycling.	Businesses	that	were	recycling	(n=36)	were	then	asked	what	materials	they	
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were	specifically	recycling	or	composting	(Question	8).	When	calculating	the	proportion	of	

businesses	 recycling	out	of	 the	 total	businesses	 surveyed,	 I	omitted	 the	4%	of	businesses	

that	were	uncertain	of	their	recycling	practices.		

	

	

Figure	5.5	Proportion	of	businesses	recycling	different	materials	(Question	8),	Business	

Waste	Survey,	Alice	Springs,	2010	(n=51).	Results	are	graphed	in	order	of	highest	to	lowest	

response.	

	

The	 top	 five	materials	 being	 recycled	 in	 Alice	 Springs	 were;	 paper	 &	 cardboard	 (45%	 of	

businesses),	glass	and	aluminium	cans	(37%	of	businesses),	food	waste	(22%	of	businesses);	

and	green	waste	 (14%	of	businesses)	 (Figure	5.5).	Although	12%	of	businesses	 responded	

that	 they	 recycled	plastic,	 it	 is	 notable	 that	 there	was	no	plastic	 recycling	option	 in	Alice	

Springs	at	the	time	of	the	survey.	Finally,	22%	of	respondents	identified	‘other’	wastes	that	

they	 recycled	 or	 composted,	 which	 included	 plastic	 bags,	 batteries,	 animal	 manure	 and	

human	 manure.	 Businesses	 were	 also	 asked	 to	 nominate	 the	 top	 three	 materials	 they	
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would	 recycle	 if	 a	 Kerbside	 Recycling	 Service	were	 available	 in	 the	 future	 (Question	 13).	

Some	respondents	 listed	only	one	material	type	and	others	 listed	more	than	three.	 In	the	

latter	case	only	the	first	three	materials	listed	are	reported	here	in	Figure	5.6.	

Figure	5.6	Top	three	waste	categories	that	businesses	want	to	recycle	(Question	13),	

Business	Waste	Survey,	Alice	Springs,	2010	(n=48	businesses	with	129	responses).	Note:	

each	business	selected	three	categories.	Results	are	graphed	in	order	of	highest	to	lowest	

response.	

	

The	 five	 materials	 that	 businesses	 most	 frequently	 wanted	 to	 recycle	 were	 paper	 &	

cardboard	 (n=40),	 plastic	 (n=29),	 glass	 (n=25),	 aluminium	 (n=12)	 and	 food	 waste	 (n=8	

businesses)	(Figure	5.6).	These	results	 largely	reflected	the	composition	of	business	waste	

(Question	5)	and	current	recycling	practices	of	businesses	(Question	8),	with	the	exception	

of	 plastic.	 The	 expressed	 demand	 for	 recycling	 plastic	 exceeded	 current	 recycling	 of	 this	

material,	which	was	limited	by	a	lack	of	appropriate	recycling	infrastructure.	
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5.3.8 Barriers	to	recycling	

The	majority	of	businesses	(72%)	nominated	a	lack	of	recycling	facilities	in	Alice	Springs	as	

the	main	barrier	to	recycling	(Question	9,	Figure	5.7).	A	lack	of	space	to	store	recycling	was	

identified	by	21%	of	businesses	as	a	concern.	Only	13%	of	businesses	responded	that	they	

did	not	have	enough	time	to	recycle.	

Figure	 5.7	 Barriers	 to	 recycling	 for	 businesses,	 identified	 in	 the	 Business	 Waste	 Survey	

(Question	9),	Alice	Springs,	2010	(n=53	businesses	and	73	responses).	

	

Approximately	 one-third	 of	 all	 businesses	 (32%	 or	 n=17	 businesses)	 identified	 other	

barriers,	which	were	not	listed	in	the	original	survey	question.	These	‘other’	responses	are	

presented	as	separate	categories	in	Figure	5.7,	where	five	or	more	businesses	identified	the	

same	barrier.	One	important	additional	barrier	that	was	identified	by	9%	of	businesses	was	

increased	cost	to	businesses.	Their	main	concerns	were	the	extra	staff	resources	that	would	
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be	 required	 to	 separate,	 clean	 and	 transport	 recyclables	 to	 drop-off	 facilities.	One	motel	

believed	 that	 to	 separate	 recyclables	 from	 room	 rubbish	 they	would	 have	 to	 employ	 an	

extra	cleaner,	which	would	not	be	financially	viable.	A	further	9%	of	businesses	 identified	

limitations	of	the	current	recycling	service	as	a	barrier,	with	one	business	summarising	this	

attitude	 -	 “the	 existing	 system	 is	 not	 easy”.	 Limitations	 included	 delays	 experienced	 in	

getting	their	recyclables	collected	by	the	private	sector,	concern	about	a	lack	of	options	to	

recycle	 plastic,	 a	 lack	 of	 a	 vehicle	 to	 reach	 existing	 drop	 off	 facilities	 and	 a	 lack	 of	

knowledge	about	existing	services.	Another	9%	of	businesses	cited	no	barriers	to	recycling,	

either	because	 they	did	not	want	 to	 recycle	 (n=1)	or	 the	current	 system	was	working	 for	

them	 (n=3).	 Finally	 two	businesses	 identified	a	 lack	of	political	will	within	 government	as	

the	key	barrier	to	them	recycling	(graphed	as	‘other’	in	Figure	5.	7).	

5.3.9 Perception	of	tourists	about	recycling	in	Alice	Springs	

Question	10	aimed	to	investigate	whether	businesses	had	received	any	negative	feedback	

from	 their	 customers	 (specifically	 tourists)	 about	 the	 lack	 of	 recycling	 facilities	 in	 Alice	

Springs.	Fifty-three	businesses	responded	to	this	question.	Of	these,	68%	of	businesses	had	

received	negative	feedback	from	tourists	about	the	lack	of	recycling,	17%	were	unsure	as	to	

whether	 it	 was	 perceived	 as	 a	 negative	 concern	 and	 15%	 of	 businesses	 had	 not	

encountered	negativity	 relating	 to	 this	 issue.	 It	 should	be	noted	 that	 this	 survey	 result	 is	

only	from	the	perspective	of	businesses,	as	tourists	were	not	directly	surveyed.	

	

Some	businesses	reported	that	they	had	encountered	a	negative	reaction	from	tourists	due	

to	a	lack	of	recycling	facilities	in	Alice	Springs	(Question	10),	explaining	“they	(the	tourists)	

are	 surprised	 as	 they	 are	 so	 used	 to	 doing	 it,	 both	 international	 and	 interstate	 guests”.	

Another	 business	 documented	 “Europeans	 are	 often	 surprised	 and	 disappointed".	 One	

business	 found	 that	 their	 efforts	 to	 recycle	 were	 greatly	 appreciated,	 “because	 tourists	
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don't	think	there	is	any	recycling,	when	they	find	out	the	centre	recycles	aluminium	cans	it	

attracts	praise,	they	say	'good	on	you!'	”.	Conversely,	one	tourism	operator	felt	frustrated	

that	 the	 effort	 they	 are	making	with	 recycling	 felt	 like	 it	 created	 a	 false	 perception	 that	

recycling	 is	 happening	 in	Alice	 Springs,	 "It	 feels	 like	 a	 sham.	 I	 get	 frustrated	 that	 tourists	

think	we	do	have	recycling	here,	when	it	is	not	government-driven”.	

5.3.10 Business	support	for	a	future	Kerbside	Recycling	Service	(KRS)	

The	majority	 of	 businesses	 (64%,	 n=34)	 stated	 that	 they	 would	 participate	 in	 a	 kerbside	

recycling	collection	service	 if	 it	were	available	 (Question	11).	A	 further	21%	of	businesses	

(n=11)	 were	 unsure	 and	 15%	 (n=8)	 were	 definite	 that	 they	 would	 not	 participate	 in	 a	

Kerbside	Recycling	 Service	 if	 it	were	 available.	 Further	 insight	 into	why	businesses	would	

not	 participate	 in	 a	 Kerbside	 Recycling	 Service	was	 given	 anecdotally	 (Question	 11).	 One	

motel	explained	that	they	would	not	use	a	kerbside	recycling	system	for	financial	reasons,	

as	they	were	concerned	that	recyclables	may	be	contaminated	and	this	would	require	extra	

cleaning	 staff.	 Some	businesses	would	not	participate	 as	 their	 business	was	 in	 an	out-of-

town	or	remote	location.	Other	businesses	were	happy	with	their	current	recycling	system	

and	cited	concerns	that	extra	recycling	bins	would	be	aesthetically	displeasing,	“I	would	be	

worried	about	kerbside	waste	pick	up,	considering	we	are	down	the	mall,	 I	wouldn't	want	

to	see	a	bunch	of	bins	lined	up.		But	the	system	Business	A	has	organised	works	well,	they	

collect	all	our	rubbish,	we	separate	all	cardboard	and	put	to	the	side	for	their	green	bin”.	

Finally,	 a	 number	 of	 businesses	 requested	 that	 staff	 training	 be	 provided	 during	 the	

implementation	of	any	future	Kerbside	Recycling	Service.	
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5.3.11 Willingness	to	pay	for	a	future	Kerbside	Recycling	Service	(KRS)	

Businesses	were	then	asked	how	much	more	they	would	be	prepared	to	pay	for	a	Kerbside	

Recycling	Service	as	a	proportion	of	their	current	waste	expenditure	(Question	12).	

		

Figure	5.8	Willingness	of	businesses	to	pay	for	a	Kerbside	Recycling	Service	(KRS)	and	

amount	they	were	willing	to	pay	(Question	12),	Business	Waste	Survey,	Alice	Springs,	2010	

(n=48).		

A	total	of	46%	of	business	respondents	 (n=22)	were	prepared	to	pay	more	for	a	Kerbside	

Recycling	 Service	 (KRS),	 ranging	 from	 10%	 to	 30%	 more	 than	 their	 current	 waste	

expenditure	 (Figure	5.8).	Conversely,	37%	of	businesses	 (n=18)	were	not	prepared	 to	pay	

more	 for	 a	 Kerbside	 Recycling	 Service,	with	 one	 business	 stating,	 “Council	 should	 pay,	 it	

should	be	part	of	our	normal	rates	increase”.	The	remaining	17%	of	businesses	(n=8)	were	

categorised	 as	 ‘other’	 due	 to	 low	 response	 rates	 (n<5).	 These	 ‘other’	 reasons	 included	

businesses	 located	 in	a	 remote	 location	who	would	not	be	able	 to	participate	 in	a	 future	

Kerbside	 Recycling	 Service	 (n=3),	 businesses	 that	 would	 be	 prepared	 to	 pay	 more	
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depending	on	the	service	level	provided	(n=2),	one	business	manager	who	would	prefer	to	

negotiate	directly	with	a	national	recycling	contractor	to	provide	the	service	(n=1),	and	two	

business	managers	who	 felt	 that	 they	did	not	have	 the	authority	 to	answer	 this	question	

(n=2).	 An	 additional	 question	 was	 used	 to	 further	 investigate	 how	 businesses	 thought	 a	

new	recycling	service	should	be	funded	(Question	14).		

Figure	5.9	Funding	options	for	a	future	recycling	service	(Question	14),	Business	Waste	

Survey,	Alice	Springs,	2010	(n=49).	

Overwhelmingly,	 59%	 of	 respondents	 thought	 that	 a	 combination	 of	 all	 three	 sectors	

(business,	 residential	 and	 tourists)	 should	 pay	 for	 recycling,	 depending	 on	 their	 level	 of	

usage	 (Figure	 5.9).	 Only	 two	 businesses	 supported	 a	 funding	 model	 that	 charged	 the	

residential	 and	 business	 sectors	 only	 (n=2).	 In	 contrast,	 one	 third	 (33%	 or	 n=16)	 of	

respondents	 did	 not	 think	 businesses,	 residents	 or	 tourists	 should	 fund	 recycling	 and	

answered	‘other’	for	their	preferred	method	of	funding	a	future	recycling	service.	Of	these,	

the	 majority	 stated	 that	 government	 should	 be	 responsible	 for	 paying	 for	 recycling,	 for	

example	 through	 the	 existing	 local	 government	 rates	 structure,	 “recycling	 should	 be	
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optional	 and	 free”	 (n=7	 or	 14%	 of	 businesses).	 The	 remaining	 responses	 are	 shown	 as	

‘other’	 in	 Figure	 5.9	 as	 low	 response	 rates	 (n<5)	 did	 not	warrant	 an	 extra	 category.	 Two	

businesses	cited	the	manufacturing	industry	as	the	solution	for	residential	recycling	(n=2).	

One	 organisation	 wanted	 their	 recycling	 efforts	 to	 remain	 in	 the	 hands	 of	 private	

contractors	(n=1).	Some	businesses	said	they	had	no	idea	how	recycling	should	be	funded	

(n=3)	and	one	business	did	not	want	 recycling	 (n=1).	 In	 regards	 to	 the	 introduction	of	an	

environmental	 levy	 for	 tourists,	 some	 businesses	 were	 quite	 clear	 that	 it	 was	 not	 the	

tourists’	 responsibility,	 “we	 already	 make	 our	 livelihood	 from	 tourists…we	 should	 not	

expect	 them	 to	 fund	our	 infrastructure”.	Another	business	 suggested	a	 survey	of	 tourists	

would	be	useful	to	see	if	they	were	comfortable	with	the	idea	of	an	environmental	levy.		

5.3.12 Sustainable	procurement	

Question	17	aimed	 to	document	whether	businesses	purchased	any	products	made	 from	

reusable,	 recycled	 or	 compostable	 materials.	 Thirty-three	 businesses	 responded	

affirmatively,	8	responded	negatively	and	13	left	this	question	blank.	Due	to	the	wording	of	

this	question,	it	was	difficult	to	differentiate	whether	a	blank	response	meant	that	no	such	

products	were	purchased,	respondents	were	‘not	sure’	or	that	a	business	had	chosen	not	to	

answer	 the	 question.	 I	 made	 the	 assumption	 that	 a	 blank	 response	 meant	 none	 of	 the	

products	 listed	 in	 the	question	were	purchased	and	calculated	percentages	 in	Figure	5.10	

using	 the	 overall	 sample	 number	 of	 54	 businesses	 (n=54).	 Not	 all	 respondents	 were	 in	

charge	of	purchasing	and	this	may	have	affected	the	accuracy	of	these	results.	
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Figure	5.10	Proportion	of	businesses	that	procure	reusable,	recycled	or	compostable	

products	(Question	17),	Business	Waste	Survey,	Alice	Springs,	2010	(n=54).	

	

Of	the	total	businesses	surveyed,	41%	indicated	that	they	purchased	recycled	toilet	paper	

and	a	 further	41%	purchased	recycled	office	paper	 (Figure	5.10).	Recycled	cutlery,	plates,	

straws	and	takeaway	containers	for	the	food	industry	had	relatively	low	penetration	rates	

of	between	2%	and	17%	of	businesses.	Alternatives	 to	plastic	bags	were	sought	by	7%	of	

businesses.	 A	 total	 of	 13%	 of	 businesses	 (n=7)	 responded	 with	 ‘Other’,	 which	 included	

businesses	that	purchased	mulch	for	gardens	(n=1),	made	eco-cat	litter	(n=1),	notepads	and	

potting	 mulch	 from	 recycled	 paper	 (n=1).	 Some	 ‘other’	 respondents	 reported	 their	

intention	 to	procure	 recycled	products	 in	 the	 future	 (n=3)	and	one	 respondent	answered	

‘unsure’	 for	 this	 question,	 as	 they	 were	 not	 the	 procurement	 officer	 (n=1).	 During	 the	

survey	two	businesses	enquired	about	purchasing	large	commercial	rolls	of	recycled	toilet	

paper,	which	 highlights	 the	 demand	 for	more	 information	 about	what	 recycled	 products	

are	 available.	 The	 greatest	 barriers	 to	 buying	 recycled	 products	 identified	 by	 businesses	
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were	 price	 (53%),	 availability	 of	 product	 (41%),	 perceived	 quality	 of	 the	 product	 (39%),	

knowledge	of	what	products	are	available	(29%),	and	other	(29%)	(Figure	5.11).	

	

Figure	5.11	Barriers	businesses	face	when	procuring	recycled	products	(Question	18),	

Business	Waste	Survey,	Alice	Springs,	2010	(n=49).	

	

A	 range	 of	 ‘other’	 barriers	 to	 buying	 recycled	 products	 were	 nominated	 by	 29%	 of	

businesses	 (n=14)	 (Figure	5.11).	 These	 included	 that	 they	did	not	experience	any	barriers	

(n=2),	 that	 they	were	not	 responsible	 for	 purchasing	 (n=3),	 the	 attitude	of	 business/staff	

(n=4),	 the	 products	 in	 the	 survey	 were	 not	 relevant	 to	 the	 company	 (n=2),	 lack	 of	 time	

(n=1),	 lack	 of	 government	 support	 (n=1)	 and	 concerns	 that	 products	with	 post-consumer	

recycled	content	were	not	suitable	for	food	contact	(n=1).	

	

5.3.13 Other	ideas	for	business	recycling	

Question	19	aimed	to	record	any	general	comments	or	ideas	businesses	may	have	had	for	

reducing	waste	in	Alice	Springs.	Support	for	kerbside	recycling,	recycling	in	general	and	for	
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a	 revitalisation	 of	 the	 ‘tip	 shop’	 was	 noted.	 Support	 for	 an	 easy	 to	 use	 system	 was	

frequently	reiterated,	“We	don't	want	to	make	any	money	from	recycling.	We	just	want	it	

to	be	as	easy	as	possible”.	Another	respondent	noted,	“Get	Council	to	bring	in	an	adequate	

system!	We	should	be	able	to	recycle	and	re-use	everything	we	possibly	can”.	One	business	

suggested	 the	 installation	 of	 public	 recycling	 facilities	 in	 shopping	 centres	 and	 the	 Todd	

Street	Mall.	Secondly,	businesses	contributed	a	range	of	ideas	about	how	to	better	manage	

waste	in	Alice	Springs.	Some	of	these	ideas	related	directly	to	action	that	government	could	

potentially	coordinate	and	 the	business	sector	could	adopt.	This	 included;	a	sustainability	

rating	 scheme	 for	 businesses,	 promotion	 of	 biodegradable	 packaging	 to	 restaurants,	

support	for	a	charge	on	plastic	bags,	promotion	of	bulk	purchasing	to	businesses	in	order	to	

reduce	packaging	waste,	and	finally	general	support	for	Alice	Springs	to	become	a	leader	in	

ecotourism.	Other	ideas	related	to	third	parties,	such	as	a	call	for	manufacturers	to	produce	

less	 packaging,	 a	 school	 education	 program	 focusing	 on	 waste	 reduction,	 an	 education	

program	 to	 explain	 that	 cans	 and	 plastic	 bags/bottles	 are	 injuring	 native	 wildlife	

(particularly	reptiles)	in	Alice	Springs,	the	development	of	a	waste	committee	to	implement	

a	 local	waste	 strategy	 and	 the	 appointment	 of	 a	waste	 education	officer	 at	Alice	 Springs	

Town	Council	to	implement	such	a	strategy.	

	 	



																																																																						Chapter	5:	Business	attitudes	towards	waste	and	recycling	

	 141	

5.4 DISCUSSION	

This	discussion	summarises	the	waste	and	recycling	practices	of	businesses	 in	the	tourism	

and	hospitality	sector	in	Alice	Springs	in	2009/10.	In	light	of	the	expressed	barriers	faced	by	

the	 business	 sector	 to	 recycling,	 possible	 funding	 mechanisms	 and	 opportunities	 for	

increasing	commercial	recycling	rates	in	Alice	Springs	are	presented.	

5.4.1 Waste	and	recycling	practices	of	business	

The	 five	 most	 common	 waste	 categories	 nominated	 by	 Alice	 Springs	 businesses	 were;	

paper	 &	 cardboard,	 food	 &	 organic	 waste,	 plastic,	 glass	 and	 aluminium.	 These	 material	

types	 are	 consistent	with	Australian	 studies,	which	 reported	paper	&	 cardboard,	 plastics,	

metals,	 and	 food	 waste	 as	 their	 main	 business	 waste	 types	 (Inovact	 Consulting	 Pty	 Ltd	

2010;	 Sustainability	 Victoria	 2006).	 My	 results	 highlight	 the	 waste	 types	 for	 local	

government	and	the	private	sector	to	focus	on	when	designing	recycling	services	for	small	

businesses	 in	 Alice	 Springs.	 Despite	 there	 being	 limited	 recycling	 infrastructure	 in	 Alice	

Springs,	 the	 majority	 of	 businesses	 were	 still	 committed	 to	 and	 actively	 engaged	 in	

recycling,	 particularly	 paper	 &	 cardboard,	 glass,	 aluminium	 cans,	 food	waste	 and	 garden	

waste.	This	corresponded	with	the	recycling	infrastructure	that	was	available	in	2009/10	to	

recycle	paper	&	 cardboard	 (Centralian	Records	Management	and	Cleanaway),	 glass,	 steel	

and	 aluminium	 cans	 (Russ	 Driver	 &	 Co.),	 green	 waste	 (Alice	 Springs	 Regional	 Waste	

Management	 Facility)	 and	 beverage	 containers	 for	 the	 residential	 sector	 (Alice	 Springs	

Town	Council’s	interim	Cash	for	Containers	scheme).		

	

Whilst	 it	 was	 encouraging	 that	 22%	 of	 Alice	 Springs	 businesses	 reported	 that	 they	were	

diverting	food	waste	from	landfill,	this	result	is	higher	than	that	reported	in	the	literature.	A	

study	on	food	waste	in	one	US	County	reported	that	of	the	279	restaurants,	supermarkets	

and	accommodation	providers	 surveyed,	a	 total	of	18%	of	 food	waste	was	diverted	 from	
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landfill,	either	through	food	donations	(12.5%)	or	composting	(5.5%)	(Griffin,	Sobal	&	Lyson	

2009,	p.	76).	In	the	ACT	business	survey,	only	9%	of	businesses	reported	that	they	regularly	

composted	(Inovact	Consulting	Pty	Ltd	2010,	p.	10).	Whilst	 it	 is	possible	that	Alice	Springs	

has	higher	rates	of	food	waste	composting,	further	investigation	into	how	local	businesses	

manage	 their	 food	 waste	 would	 be	 a	 useful	 exercise.	 Conducting	 food	 waste	 audits	 of	

different	 business	 types	would	 document	 the	 differences	 between	 food	waste	 quantities	

generated	 in	 a	 small	 café	 in	 comparison	 to	 a	 large	 hotel.	 Considering	 that	 food	waste	 is	

estimated	 to	 range	 from	 28%	 to	 59%	 of	 total	 waste	 generated	 by	 cafes	 and	 restaurant	

(NSW	Environment	Protection	Authority	2012,	p.	1;	QLD	Department	of	Environment	and	

Heritage	Protection	2015,	p.	1),	there	is	great	opportunity	for	reducing	food	waste	from	this	

sector.	 Once	 food	 waste	 reduction	 has	 been	 benchmarked	 for	 Alice	 Springs	 businesses,	

identifying	 food	reduction	strategies	would	be	of	great	benefit.	Strategies	 that	have	been	

successful	 elsewhere	 include;	 improving	 purchasing	 habits,	 offering	 variation	 in	 portion	

size,	donating	food	to	charity,	converting	used	cooking	oil	to	biofuel	and	composting	(QLD	

Department	of	Environment	and	Heritage	Protection	2015).		

	

Twelve	per	 cent	of	businesses	 in	my	study	also	 reported	 that	 they	were	 recycling	plastic.	

However,	the	only	known	drop	off	point	for	plastics	in	Alice	Springs	in	2009/2010	was	the	

Salvation	Army,	which	passed	on	bottles	to	the	community	for	reuse.	This	suggests	that	my	

plastic	results	may	reflect	an	over-estimation	by	the	businesses	surveyed	on	this	question.	

One	 limitation	 to	 Question	 7	 of	 my	 Business	 Waste	 Survey	 was	 that	 it	 did	 not	 ask	

businesses	how	often	they	recycled,	so	businesses	may	have	responded	that	they	currently	

recycled,	even	if	it	was	only	a	‘once	off’.	Determining	the	frequency	of	businesses	recycling	

habits	in	future	surveys,	would	give	a	more	accurate	indication	of	business	recycling	rates.	

It	 should	 also	 be	 noted	 that	 survey	 respondents	 frequently	 made	 a	 request	 for	 plastic	

recycling.	 From	 an	 energy	 and	 greenhouse	 gas	 perspective,	 expanding	 the	 recycling	 of	
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plastics	 from	households	 and	businesses,	whether	 through	 the	existing	NT	Government’s	

Container	Deposit	 Scheme	or	 a	 future	Kerbside	Recycling	 Service,	would	be	of	 benefit	 to	

Alice	Springs.	

	

The	 five	 materials	 that	 Alice	 Springs	 businesses	 most	 wanted	 to	 recycle	 were	 paper	 &	

cardboard,	plastic,	glass,	aluminium	and	food	waste.	These	materials	are	in	line	with	what	is	

currently	 recycled	nationally	 in	Australia	by	 the	commercial	and	 industrial	 sector	 (Encycle	

Consulting	 &	 Sustainable	 Resource	 Use	 2012).	 A	 number	 of	 ‘other’	 materials	 were	 also	

nominated	 by	 businesses,	 including	 steel,	 green	 waste,	 batteries,	 oil,	 timber,	 toner	

cartridges	and	vehicle	waste.	Recycling	services	already	operate	in	Alice	Springs	for	some	of	

these	materials.	This	highlights	the	importance	of	disseminating	information	about	existing	

services	 to	businesses,	 irrespective	of	whether	a	Kerbside	Recycling	Service	 is	 introduced.	

Promotion	 of	 the	 existing	 NT	 Government’s	 Container	 Deposit	 Scheme	 to	 businesses,	

including	 education	 about	 the	 cost-benefit	 figures	 of	 collecting	 CDS	 beverage	 containers,	

would	 also	 increase	 commercial	 participation	 rates	 in	 the	 scheme.	 In	 addition,	 the	 NT	

Government’s	CDS	infrastructure	grants,	which	are	aimed	to	assist	businesses	to	purchase	

infrastructure	 to	 make	 recycling	 more	 convenient,	 would	 increase	 commercial	 recycling	

rates.	 Finally,	 promotion	 of	 a	 local	 example	 of	 best	 practice,	 such	 as	 the	 Alice	 Lodge	

Backpackers,	 which	 has	 a	 well-signed	 recycling	 depot	 for	 its	 visitors	 to	 recycle	 as	 much	

waste	as	possible,	would	provide	leadership	to	other	businesses.		

5.4.2 Business	barriers	to	recycling	

Overwhelmingly	 the	 lack	of	 recycling	 facilities	 in	Alice	Springs	was	 identified	as	 the	major	

barrier	to	recycling	by	businesses.	The	number	of	Alice	Springs	businesses	reporting	this	as	

a	 barrier	 (72%)	 was	 far	 higher	 than	 the	 comparable	 ACT	 study,	 where	 only	 28%	 of	

businesses	 nominated	 service	 availability	 and	 a	 further	 13%	of	 businesses	 cited	 a	 lack	 of	
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infrastructure	as	barriers	to	their	recycling.	Since	over	90%	of	Australian	households	have	

access	to	a	Kerbside	Recycling	Service	(Australian	Bureau	of	Statistics,	cited	 inNet	Balance	

Management	Group	2012,	p.	128),	this	barrier	to	recycling	may	be	greater	in	Alice	Springs	

than	elsewhere.	My	study	also	found	that	21%	of	businesses	were	concerned	that	they	did	

not	have	enough	space	to	store	recycling	materials.	Similarly,	Bacot,	McCoy	and	Plagman-

Galvin	(2002)	identified	that	larger	businesses	often	found	it	easier	to	recycle	due	to	their	

having	 more	 physical	 space	 to	 store	 recyclables.	 My	 results	 highlight	 the	 importance	 of	

local	 and	 Territory	 planning	 departments,	 architects	 and	 retail	 developers,	 ensuring	 that	

adequate	space	for	recycling	is	incorporated	into	the	design	of	new	business	developments.	

	

Other	barriers	identified	in	my	study	included	a	lack	of	time	to	recycle	and	a	concern	that	

recycling	 would	 add	 a	 cost	 burden	 to	 business,	 which	 are	 both	 different	 aspects	 of	 the	

same	 issue.	 Access	 to	 convenient	 recycling	 infrastructure	 and	 concerns	 about	 increased	

costs	to	business	have	been	identified	throughout	the	literature	(Bacot,	McCoy	&	Plagman-

Galvin	2002;	Encycle	Consulting	&	Sustainable	Resource	Use	2012;	 Inovact	Consulting	Pty	

Ltd	2010;	Planet	Ark	2008).	Ideally,	recycling	should	be	financially	feasible	for	a	business	to	

ensure	 its	 participation.	 Business	 concerns	 about	 the	 cost	 of	 recycling	 in	 terms	 of	 staff	

hours	 could	be	kept	 to	a	minimum	through	a	well-designed	 recycling	 service	 to	minimise	

contamination	 rates,	 as	 well	 as	 an	 effective	 training	 program	 for	 the	 business	 sector	 to	

ensure	that	a	future	Kerbside	Recycling	Service	is	implemented	smoothly.	For	mid	to	large-

scale	 businesses,	 recycling	 efforts	 should	 divert	 waste	 from	 landfill	 and	 reduce	 their	

disposal	 costs.	 Helping	 businesses	 do	 an	 assessment	 of	 their	 waste	 costs	 and	 identify	

opportunities	to	recycle	and/or	compost	would	assist	businesses	to	make	informed	waste	

management	decisions.	 Tailoring	 solutions	 for	 individual	businesses,	which	have	different	

waste	quantities	and	types,	is	an	important	part	of	the	solution.	
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Despite	 increased	 costs	 from	 recycling	 being	 of	 concern	 to	 businesses,	 one-third	 of	

businesses	surveyed	were	not	aware	of	their	waste	expenditure.	The	majority	of	businesses	

had	relatively	low	waste	management	costs,	with	41%	spending	less	than	$500	per	month	

on	 waste	 management.	 Similarly,	 a	 study	 into	 the	 commercial	 and	 industrial	 sector	 in	

Australia	found	that	waste	management	costs	were	generally	a	small	proportion	of	overall	

business	 costs	 and	 that	 many	 large	 businesses	 did	 not	 know	 their	 waste	 disposal	 and	

recycling	costs	(Encycle	Consulting	&	Sustainable	Resource	Use	2012).	My	study	identified	

that	real	estate	agents	were	an	important	stakeholder	for	the	waste	management	of	rental	

businesses,	 as	 they	 often	 coordinated	 the	waste	 skips	 on	 behalf	 of	 businesses	 as	 part	 of	

their	 rental	 agreement.	 Any	 future	 waste	 minimisation	 program	 targeted	 at	 businesses	

should	include	an	educational	component	for	real	estate	agents.	

	

Finally,	business	support	for	a	Kerbside	Recycling	Service	was	reasonably	strong,	with	64%	

of	 businesses	 prepared	 to	 participate	 in	 a	 Kerbside	 Recycling	 Service	 if	 available	 and	 a	

further	21%	of	businesses	were	unsure	of	their	commitment.	Only	15%	of	businesses	were	

definite	 that	 they	 would	 not	 use	 a	 Kerbside	 Recycling	 Service,	 due	 to	 cost	 concerns,	

location	 of	 businesses,	 and	 the	 size	 of	 business,	 with	 larger	 businesses	 needing	 to	 use	

private	contractors	due	to	the	amount	of	waste	generated.	

5.4.3 Funding	options	for	a	future	Kerbside	Recycling	Service	

An	 important	question	 for	businesses	 is	whether	 recycling	makes	economic	 sense	 (Bacot,	

McCoy	 &	 Plagman-Galvin	 2002).	 Whilst	 the	 majority	 of	 small	 businesses	 (64%)	 were	

interested	in	participating	in	a	future	Kerbside	Recycling	Service	in	Alice	Springs,	there	was	

a	considerable	divide	 in	the	willingness	of	businesses	to	pay	for	such	a	Kerbside	Recycling	

Service.	Nearly	half	of	businesses	were	prepared	to	pay	between	10%	and	30%	more	than	

their	 current	waste	management	 expenditure	 for	 a	 Kerbside	 Recycling	 Service.	 However,	
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37%	of	businesses	were	not	prepared	to	pay	extra,	believing	for	example,	that	costs	should	

be	covered	by	the	local	government’s	existing	rates	collection.	These	results	support	similar	

recycling	cost	concerns	from	interviews	and	surveys	within	the	Australian	commercial	and	

industrial	sector	(Encycle	Consulting	&	Sustainable	Resource	Use	2012;	 Inovact	Consulting	

Pty	Ltd	2010).		

	

Despite	businesses	responding	that	the	tourist	sector	should	contribute	towards	the	cost	of	

a	 Kerbside	 Recycling	 Service	 in	 Alice	 Springs,	 they	 did	 not	 think	 that	 the	 tourism	 sector	

should	wear	 the	 full	 cost	 of	 such	 a	 service.	Whilst	 visitors	 to	 Alice	 Springs	 are	 indirectly	

responsible	 for	 a	 significant	 amount	 of	 the	 waste	 generated	 annually	 in	 Alice	 Springs,	

general	feedback	from	businesses	suggested	they	did	not	want	an	additional	environmental	

resource	 levy	 charged	 to	 tourists.	 Businesses	 were	 concerned	 that	 an	 extra	 charge	 on	

tourists	would	be	seen	as	a	negative	for	the	industry,	particularly	in	the	current	climate	of	

economic	 downturn.	 As	 noted	 above,	 similar	 concerns	 from	 the	 hotel	 industry	 in	 the	

Balearic	 Islands’	 in	 2003,	 led	 to	 the	 abolishment	 of	 the	 eco-tax	 after	 only	 one	 year	 of	

implementation,	on	 the	grounds	 that	 the	administrative	burden	of	 collecting	 the	 tax	was	

too	 high	 and	 did	 not	 cover	 the	 non-hotel	 accommodation	 sector	 (Bardolet	 &	 Sheldon	

2008).	 If	 an	eco-tax	was	 to	be	 introduced	 in	Alice	Springs	 there	would	need	 to	be	 strong	

confidence	 that	 the	 benefits	 outweighed	 the	 costs	 of	 the	 tax,	 which	 would	 require	

significant	 consultation	 with	 stakeholders.	 However,	 preliminary	 feedback	 from	 the	

businesses	that	responded	to	my	survey	indicated	that	this	idea	would	be	unpopular.		

	

The	 majority	 of	 businesses	 agreed	 that	 residential	 ratepayers,	 businesses	 and	 tourists	

should	all	 financially	contribute	towards	a	Kerbside	Recycling	Service	 for	Alice	Springs.	An	

acceptable	way	of	achieving	 this	may	be	 to	 simply	 increase	business	and	 residential	 local	

government	 rates	 only,	 without	 having	 to	 directly	 tax	 individual	 tourists.	 If	 a	 Kerbside	
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Recycling	 Service	 was	 delivered	 through	 either	 the	 reallocation	 of	 existing	 rates	

expenditure	or	under	 the	existing	 incremental	 rates	rise,	my	results	suggest	 that	 it	would	

be	accepted	by	the	business	sector.	Possible	options	for	funding	a	future	Kerbside	Recycling	

Service	are	further	discussed	in	the	final	chapter	of	this	thesis.		

A	 survey	 of	 visitors	 to	 Alice	 Springs	 about	 the	 impact	 of	 the	 Alice	 Springs	 Solar	 Cities	

Program	 found	 a	 reasonably	 high	 level	 of	 awareness	 of	 visitors	 to	 local	 environmental	

initiatives	at	their	travel	destination	(Zeng,	Gerritsen	&	O'Leary	2014,	pp.	3-4).	Similarly,	my	

results	 suggest	 that	 if	 recycling	 facilities	were	made	available	 to	 tourists,	 that	 they	would	

perceive	this	as	a	positive	part	of	their	tourist	experience.	It	should	be	noted	that	this	was	

the	 opinion	 of	 businesses	 only.	 A	 direct	 survey	 of	 tourists’	 perceptions	 on	 waste	 and	

recycling	would	bring	more	clarity	to	this	issue.	

5.4.4 Sustainable	procurement	practices	of	business	

Of	 the	 Alice	 Springs	 businesses	 surveyed,	 the	 most	 commonly	 purchased	 products	 with	

recycled	content	were	toilet	paper	and	office	paper.	The	purchase	of	other	products	with	

recycled	 content	 was	 low.	 Price,	 availability	 of	 product,	 perceived	 product	 quality,	 and	

knowledge	of	what	products	were	available	were	 the	 top	 four	barriers	 identified	by	Alice	

Springs	 businesses.	 These	 results	 were	 consistent	 with	 barriers	 documented	 in	 the	

literature	 (Australian	 Packaging	 Covenant	 2015;	 WRAP	 2012).	 Providing	 information	 to	

businesses	about	the	recycled	products	available,	including	a	list	of	suppliers,	would	help	to	

address	issues	surrounding	knowledge	of	what	products	were	available.		

5.4.5 Opportunities	for	increasing	commercial	recycling	rates	in	Alice	Springs	

To	increase	participation	in	recycling	rates	for	the	commercial	sector,	the	infrastructure	and	

services	need	to	be	designed	to	cater	for	the	varying	quantities	of	waste	and	types	of	waste	

generated.	The	35%	of	businesses	currently	disposing	of	their	waste	through	Council	pickup	
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would	most	probably	adapt	well	to	a	Kerbside	Recycling	Service.	The	44%	of	Alice	Springs	

businesses	using	a	private	skip	for	general	waste	would	most	likely	continue	to	use	a	larger	

scale	recycling	service.	Some	businesses	were	already	using	large	Cleanaway	recycling	skips	

for	 cardboard,	 which	 indicates	 that	 the	 centralised	 recycling	 collection	 method	 is	

understood,	 works	 well	 and	 could	 be	 expanded.	 Promoting	 recycling	 infrastructure	 for	

businesses	 through	 infrastructure	 grants	 or	 partnerships	 with	 charitable	 organisations	

would	 increase	 the	 convenience	 of	 recycling	 CDS	 beverage	 containers.	 Larger	 businesses	

would	benefit	from	tailored	solutions	for	their	businesses,	such	as	support	with	developing	

procurement	 policies,	 organisational	 behavioural	 change,	 and	 identifying	 practical	

composting	 solutions.	 A	 future	 research	 project	 which	 measured	 the	 quantities	 of	 food	

waste	generated	by	businesses	and	identified	the	largest	producers	of	food	waste	in	Alice	

Springs	would	be	helpful	to	provide	data	for	a	business	case	for	a	commercial	composting	

in	Alice	Springs.	

	

Whilst	providing	a	business	with	recycling	infrastructure	is	critical,	the	design	of	the	scheme	

is	 also	 important	 to	 maximise	 participation	 rates	 of	 recyclers	 and	 to	 keep	 levels	 of	

contamination	 to	 a	 minimum.	 The	 introduction	 of	 a	 well-designed	 Kerbside	 Recycling	

Service	for	households	and	small	businesses	in	Alice	Springs	would	include	clear	and	correct	

labelling	 of	 bins,	 adequate	 disposal	 capacity	 for	 waste	 (both	 for	 size	 and	 collection	

frequency),	 waste	 education,	 regular	 program	 evaluation	 and	 compliance	 audits	 (Mike	

Ritchie	&	Associates	2010).		

	

Bacot,	McCoy	 and	 Plagman-Galvin	 (2002)	 found	 that	 businesses	 require	 similar	 levels	 of	

education	 on	 recycling	 as	 the	 residential	 sector.	 The	 introduction	 of	 a	 future	 Kerbside	

Recycling	Service	for	Alice	Springs	should	be	resourced	to	 include	educational	support	 for	

both	residential	and	business	customers.	In	order	to	increase	commercial	recycling	rates,	a	
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key	 interim	 action	 would	 be	 the	 provision	 of	 educational	 material	 on	 existing	 recycling	

services	for	businesses,	including	the	promotion	of	the	NT	Government’s	Container	Deposit	

Scheme.	 Additionally,	 encouraging	 businesses	 to	 ‘close	 the	 loop’	 and	 purchase	 products	

with	 recycled	 content	 helps	 to	 raise	 awareness	 about	 recycling	 and	 reduces	 waste	 to	

landfill.	 Supporting	 all	 businesses	 in	 town	 to	 recycle	 would	 help	 the	 Northern	 Territory	

Government	to	achieve	its	vision	of	minimising	the	impact	of	tourism	on	the	environment	

(Tourism	NT	2013).	
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5.5 CONCLUSION	

At	the	time	of	 this	 research	a	 lack	of	 recycling	 infrastructure	was	 identified	as	 the	 largest	

barrier	towards	recycling	for	businesses	 in	Alice	Springs.	Overall	 there	was	strong	support	

for	recycling,	as	reflected	in	the	existing	recycling	rates	and	a	willingness	to	participate	in	a	

future	 Kerbside	 Recycling	 Service.	 Funding	 sourced	 from	 a	 combination	 of	 all	 sectors	

(business,	residential	and	tourists)	was	the	most	popular	funding	mechanisms	for	a	future	

Kerbside	Recycling	Service.	Conversely	a	direct	eco-tax	on	tourists	was	unpopular.	A	future	

Kerbside	Recycling	Service	should	take	into	account	the	large	number	of	visitors	that	come	

to	 Alice	 Springs	 each	 year,	 be	 easy	 to	 use,	 have	 clear	 signage,	 and	 be	 supported	 by	

educational	material	and	 training	 for	 the	businesses	 that	 service	 them.	The	promotion	of	

existing	 recycling	 infrastructure	 and	 sustainable	 procurement	 options	 for	 businesses	was	

identified	as	an	interim	step,	until	infrastructure	is	further	developed.		
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6 Implementing	recycling	in	Alice	Springs:	strategies	&	issues	

6.1 Summary	of	key	findings	

The	main	 objective	 of	my	 thesis	 was	 to	 propose	 the	 environmental	 benefits	 of	 kerbside	

recycling	 for	 Alice	 Springs	 households.	 This	 argument	 required	 a	 particular	 focus	 on	 the	

unavoidable	 costs	 and	 environmental	 impacts	 of	 transporting	 recyclables	 large	 distances	

for	 reprocessing,	 such	 as	 fuel	 consumption,	 energy	 consumption	 and	 greenhouse	 gas	

emissions.	 Transport	 distances	 from	 Alice	 Springs	 to	 reprocessing	 facilities	 ranged	 from	

1,145	km	for	copper	to	2,764	km	for	aluminium,	with	an	average	distance	travelled	for	all	

material	 types	 of	 2050	 km.	 Results	 from	 my	 articulated	 truck	 model	 (Chapter	 3)	

demonstrated	 that	 the	 energy	 impact	 from	 the	 long	 distance	 transport	 of	 one	 tonne	 of	

recyclable	material	 from	Alice	 Springs	 to	 interstate	 reprocessing	 facilities	was	on	average	

23%	of	the	total	energy	impact	from	the	recycling	process.		

	

Materials	with	low	densities	-	such	as	plastics	and	aluminium	-	were	the	most	fuel,	energy	

and	 greenhouse	 gas	 intensive	 materials	 to	 transport,	 requiring	 0.032	 litres	 of	 diesel	 to	

move	one	tonne	of	material	one	kilometre.	 In	comparison,	high-density	materials	such	as	

copper	 and	 rubber,	 used	 only	 half	 this	 (0.015	 litres	 of	 diesel	 per	 tonne.km).	 This	 is	

consistent	 with	 other	 research	 in	 highlighting	 that	 material	 density	 is	 an	 important	

consideration	for	the	transport	of	bulk	recyclables	(WRAP	2005;	McKinnon	&	Cambell	1997;	

WRAP2010).	My	research	demonstrated	that	the	 impact	of	material	density	 is	particularly	

important	when	transporting	 recyclables	over	 long	distances,	where	 the	 transport	energy	

cost	 is	 a	major	 contributor	 to	 the	overall	 energy	 cost	of	 recycling.	Testing	 the	articulated	

truck	model	with	additional	truck	fuel	consumption	data	would	further	validate	and	refine	

the	model.	 The	 articulated	 truck	model	 could	 also	be	 expanded	 to	 include	 an	 analysis	 of	
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transport	 costs,	 or	 alternatively	 could	 be	 modified	 for	 application	 to	 other	 remote	

locations.	

	

Despite	 very	 long	 transport	 distances,	 recycling	 in	 Alice	 Springs	 was	 found	 to	 be	

environmentally	beneficial	for	all	materials,	with	the	exception	of;	Liquid	Paperboard	(LPB),	

which	had	a	net	energy	and	greenhouse	gas	cost;	and	steel,	PET#1	plastic,	HDPE#2	plastic	

and	 mixed	 plastic	 #7,	 which	 had	 net	 water	 costs.	 It	 should	 be	 noted	 that	 similar	

environmental	 costs	 also	 exist	 for	 recycling	 these	 materials	 in	 NSW	 (DECCW	 2010).	

Composting	 food	 &	 garden	 waste	 interstate	 also	 had	 a	 net	 energy	 cost,	 although	

composting	 in	Alice	Springs	gave	a	net	energy	benefit.	Estimates	of	kerbside	recycling	 for	

the	whole	residential	sector	of	Alice	Springs	showed	the	largest	amount	of	waste	available	

was	 approximately	 1,560	 tonnes	 of	 compostable	 food	 &	 garden	 waste	 per	 year.	 Annual	

estimates	of	825	tonnes	of	paper	&	cardboard,	628	tonnes	of	glass,	195	tonnes	of	plastic,	

168	tonnes	of	steel	and	7	tonnes	of	aluminium	were	made	for	Alice	Springs.	These	results	

are	indicative	only	and	do	not	aim	to	predict	actual	quantities	of	recyclables	but	rather	to	

highlight	the	main	materials	worth	focusing	recycling	efforts	upon.		

	

My	research	suggests	that	if	all	materials	were	recycled	and	composted	through	a	Kerbside	

Recycling	and	Organic	Collection	Service,	 it	would	 reduce	waste	 to	 landfill	by	up	 to	3,400	

tonnes	 per	 annum	 from	 the	 residential	 sector	 alone.	 This	 equates	 to	 a	 diversion	 of	

approximately	40%	of	residential	waste	from	landfill.	Whilst	my	estimates	are	 in	 line	with	

best-practice	 regional	 South	Australian	Councils,	who	achieved	average	diversion	 rates	of	

41%	with	 the	 three-bin	 system,	 the	 average	 regional	 Council	 achieved	 a	 lower	 diversion	

rates	of	32.5%	(Zero	Waste	SA	2014,	p.	4).	Councils	operating	in	dry	climates	also	achieved	

lower	diversion	rates	of	between	34%	and	45%	(Zero	Waste	SA	2014,	p.	4).	Given	the	dry	

climate	of	Alice	Springs,	I	estimate	that	a	residential	diversion	rate	of	30%	for	Alice	Springs	
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would	be	a	 likely	outcome	for	 the	 initial	 implementation	period	of	a	 residential	 three-bin	

Kerbside	Recycling	and	Organics	Collection	Service.	After	this,	 it	would	be	expected	that	a	

residential	 waste	 diversion	 target	 of	 35%	 would	 be	 not	 only	 aspirational,	 but	 also	

achievable.	This	would	be	a	strong	improvement	on	current	residential	recycling	efforts	at	

the	 Regional	 Waste	 Management	 Facility,	 which	 currently	 achieves	 a	 diversion	 rate	 of	

approximately	6%	for	Municipal	Solid	Waste	(Chapter	1)3.	

	

My	analysis	of	 the	overall	 environmental	 costs	 and	benefits	of	 kerbside	 recycling	 in	Alice	

Springs	 (Chapter	 4)	 shows	 that	 the	 four	materials	 of	 highest	 priority	 to	 recycle	 from	 the	

residential	sector	are;	food	&	garden	waste	(composted	in	Alice	Springs),	glass	(preferably	

reprocessed	 in	 Alice	 Springs),	 paper	 &	 cardboard	 and	 plastics.	 In	 addition,	 collecting	

aluminium	 and	 steel	 cans	would	 also	 be	 beneficial.	 Similarly,	 the	 Business	Waste	 Survey	

identified	 the	 four	main	 types	of	business	waste	as	paper	&	cardboard,	 food	and	organic	

waste,	plastic	and	glass	(Chapter	5).		

	

My	 study	 demonstrated	 that	 reprocessing	 glass	 and	 organic	 waste	 locally,	 where	

infrastructure	 exists,	 improves	 the	 environmental	 viability	 of	 recycling	 in	Alice	 Springs	 by	

eliminating	 the	 energy	 and	 greenhouse	 gas	 emissions	 from	 transportation	 (Chapter	 4).	

Recycling	one	tonne	of	glass	in	Alice	Springs	rather	than	interstate	saved	an	estimated	0.1	

tonnes	of	CO2-e	and	2.5	GJ	of	energy	per	tonne	recycled.	Composting	‘food	&	garden	waste’	

locally	resulted	in	an	estimated	saving	of	0.2	tonnes	of	CO2-e
	and	3.4	GJ	of	energy	per	tonne	

composted	 (an	 improvement	 of	 464%).	 More	 importantly	 it	 improved	 the	 cumulative	

energy	 demand	 from	 a	 net	 cost	 to	 a	 net	 benefit.	 My	 results	 suggest	 that	 the	 kerbside	

collection	of	 food	&	garden	waste	 in	Alice	Springs	would	only	be	 feasible	 from	an	energy	

perspective	if	a	locally	operated	commercial	composting	facility	was	established,	in	order	to	

																																																													

3	This	does	not	include	the	NT	Government’s	Container	Deposit	Scheme	results	
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eliminate	 the	 transport	 energy	 cost.	My	 results	 are	 consistent	 with	 other	 work	 that	 has	

highlighted	 that	 developing	 local	 markets	 for	 materials	 is	 central	 to	 making	 recycling	

successful	 in	 Alice	 Springs	 (Centre	 for	 Sustainable	 Arid	 Towns,	 Arid	 Lands	 Environment	

Centre	 &	 BJ	 Meney	 Architects	 2005;	 Maunsell	 McIntyre	 Pty	 Ltd	 1999).	 In	 addition	 to	

environmental	 benefits,	 recycling	 waste	 locally	 provides	 economic	 opportunities	 (NT	

Environment	Protection	Authority	2015d).	Composting	and	reprocessing	glass	are	currently	

the	 most	 viable	 options	 for	 local	 recycling,	 based	 on	 the	 existence	 of	 the	 required	

infrastructure	at	 the	Regional	Waste	Management	Facility.	Considerations	 for	composting	

organics	and	recycling	glass	locally	are	presented	below.	

6.2 Composting	organic	waste	in	Alice	Springs	

Composting	 in	 Alice	 Springs	 avoids	 the	 energy	 cost	 and	 greenhouse	 gas	 emissions	

associated	with	transporting	food	&	garden	waste	to	Adelaide	for	reprocessing,	estimated	

at	46%	of	the	total	reprocessing	energy	(Chapter	4).	This	result	is	significant,	given	the	fact	

that	food	&	garden	waste	contributed	33%	of	the	average	Alice	Springs	household	waste	by	

weight	 (Chapter	 2),	 with	 an	 estimated	 1,560	 tonnes	 per	 year	 of	 food	 &	 garden	 waste	

available	from	the	residential	sector	alone	(Chapter	4).	Diverting	organic	waste	from	landfill	

also	reduces	the	amount	of	greenhouse	gases	emitted	from	landfill	as	a	result	of	anaerobic	

biodegradation.	My	cost-benefit	results	estimate	that	composting	food	&	garden	waste	 in	

Alice	Springs	would	save	approximately	1,157	tonnes	of	CO2-e,	close	to	8,000	GJ	of	energy,	

and	 1000	 tonnes	 per	 year	 of	 solid	 waste	 to	 landfill	 (Chapter	 4).	 Since	 2002,	 the	 Town	

Council	has	offered	a	green	waste	drop-off	facility,	where	green	waste	is	wood	chipped	and	

partly-composted	 into	 garden	 mulch	 using	 the	 turned-windrow	 method	 (Tangentyere	

Council	 2003).	My	 results	 suggest	 that	 expanding	 these	 efforts	 to	 develop	 a	 commercial	

composting	plant	in	Alice	Springs,	capable	of	processing	both	food	waste	and	green	waste	

collected	 from	 the	 residential	 sector,	 warrants	 further	 investigation.	 The	 water	
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consumption	of	a	commercial	composting	plant	in	Alice	Springs	was	not	calculated	as	part	

of	my	thesis	although,	given	the	hot	and	dry	climatic	conditions	of	Alice	Springs,	it	would	be	

pertinent	 to	 do	 so.	 Potential	 recycled	 water	 sources,	 such	 as	 the	 town’s	 sewerage	

treatment	facility,	could	also	be	identified.		

	

Considering	how	much	(if	any)	cardboard	could	be	composted	as	part	of	such	a	commercial	

composting	 facility	 would	 also	 be	 of	 benefit	 in	 terms	 of	 managing	 paper	 &	 cardboard	

waste.	 Whilst	 agriculture	 is	 not	 extensive	 in	 the	 Alice	 Springs	 region,	 commercial	

horticulture	production	includes	melons,	grapes,	lettuce	and	herbs,	mangos,	dates,	figs	and	

onions	 (Forth,	 Douglas-Hill	 &	McClean	 2014).	 These	 industries	 are	 the	most	 likely	 large-

scale	end-users	of	commercial	compost	 in	Alice	Springs.	Contacting	 local	end-users	of	 the	

compost,	 including	 farmers	 and	 nurseries,	 regarding	 volumes	 they	 would	 use,	 transport	

distances	 to	markets	and	a	willingness	 to	pay	 for	 compost	would	help	 to	 inform	a	 future	

feasibility	study	into	the	collection	of	organic	waste.	Researching	other	options	for	the	re-

use	 of	 organic	waste,	 such	 as	 collecting	 and	distributing	 organic	waste	 to	 some	 livestock	

producers,	 such	 as	 chicken	 and	 goat	 farmers	 in	 Alice	 Springs,	would	 also	 be	worthwhile.	

Estimates	 of	 food	 waste	 from	 the	 business	 sector	 were	 not	 considered	 as	 part	 of	 my	

research,	and	would	potentially	provide	a	significant	source	of	compost.	A	future	feasibility	

study	 into	 a	 Kerbside	 Recycling	 and	 Organic	 Collection	 Service	 should	 take	 into	 account	

estimates	of	food	waste	quantities	from	both	the	residential	and	business	sectors.		

	

Another	 possible	 use	 for	 Alice	 Springs	 organic	 waste	 is	 in	 the	 generation	 of	 biogas,	 a	

renewable	 fuel.	 When	 subjected	 to	 anaerobic	 digestion	 in	 a	 ‘digester’,	 Municipal	 Solid	

Waste	has	the	potential	for	the	generation	of	a	methane-rich	gas	called	‘biogas’	(Igoni	et	al.	

2007).	Nair	(2010)	identified	three	advantages	to	anaerobic	digestion;	firstly	organic	waste	

is	 treated	without	 the	 emissions	 that	would	 result	 in	 landfill;	 secondly	 the	biogas	 can	be	
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converted	to	renewable	energy,	reducing	our	dependency	on	fossil	fuels;	and	thirdly,	waste	

effluent	 is	nutrient	 rich	and	 can	be	used	 to	 improve	 soil	 condition.	 Sweden	 is	one	of	 the	

leaders	 in	the	utilisation	of	biogas,	with	227	biogas	plants	 in	the	country,	of	which	34	are	

designed	to	produce	clean	biogas	for	vehicle	use	(Held,	Mathiasson	&	Nylander	2008,	p.	6).	

The	City	of	Linköping	in	Sweden,	with	a	population	of	140,000	people,	has	run	a	full-scale	

biogas	plant	since	1997,	with	biogas	used	to	fuel	the	City’s	bus	fleet,	taxis	and	trains.	Waste	

consists	 of	 55%	 waste	 product	 from	 slaughterhouses	 and	 45%	 food	 waste,	 with	 the	

resulting	 bio-manure	 returned	 to	 farmers	 as	 a	 rich	 soil	 fertiliser	 (Held,	 Mathiasson	 &	

Nylander	2008,	pp.	47-8).	The	success	of	biogas	digesters	in	Sweden	has	led	to	a	shortage	

of	animal	waste,	so	new	plants	are	now	being	designed	to	handle	a	wider	variety	of	waste,	

including	 human	manure,	 kitchen	 and	 garden	 waste.	 Given	 the	 location	 of	 Alice	 Springs	

sewerage	ponds	 right	next	 to	 the	Regional	Waste	Management	Facility,	 a	biogas	digester	

could	 potentially	 process	 organic	 waste	 and	 even	 sewerage	 with	 recycled	 water.	

Researching	both	options	 for	 a	 commercial	 composting	 facility	 and	an	anaerobic	digester	

would	give	government	the	best	options	for	managing	organic	waste	in	Alice	Springs.	

6.3 Recycling	glass	in	Alice	Springs	

My	 results	 estimated	 that	 628	 tonnes	 of	 glass	 per	 year	 would	 be	 available	 from	 the	

residential	sector	through	a	Kerbside	Recycling	Service	(Chapter	4).	Recycling	glass	in	Alice	

Springs	gives	net	environmental	benefits	across	all	four	 indices,	and	strong	environmental	

benefits	 for	 the	 whole	 residential	 sector.	 If	 all	 residential	 glass	 was	 reprocessed	 in	 Alice	

Springs,	annual	savings	were	estimated	to	be	in	the	order	of	350	tonnes	of	CO2-e,	4,600	GJ	

of	energy,	1,450	kL	of	water,	and	a	 reduction	of	600	 tonnes	per	annum	of	solid	waste	 to	

landfill	 (Chapter	 4).	 Furthermore,	 my	 research	 showed	 that	 reprocessing	 glass	 in	 Alice	

Springs	 is	 more	 beneficial	 than	 reprocessing	 glass	 interstate,	 as	 it	 avoids	 the	 transport	

energy	demand,	estimated	at	approximately	50%	of	the	total	reprocessing	energy	(Chapter	
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4).	 The	 existence	 of	 a	 state-of-the-art	 glass	 crusher	 at	 the	 Alice	 Springs	 Regional	Waste	

Management	Facility	means	that	crushing	 large-scale	quantities	of	glass	 locally	 is	 feasible.	

One	challenge	to	reprocessing	glass	 into	new	glass	bottles	 in	Alice	Springs	 is	that	relevant	

infrastructure	would	 need	 to	 be	 designed	 and	 constructed,	 as	well	 as	 a	 local	market	 for	

glass	bottles	and/or	beverages	established.	Using	the	crushed	glass	locally	in	footpaths	and	

construction	 (known	 as	 down-cycling)	 avoids	 the	 transportation	 costs.	 However,	 further	

research	 needs	 to	 be	 done	 to	 estimate	 the	 actual	 environmental	 costs	 and	 benefits	 of	

down-cycling	 glass	 in	 Alice	 Springs	 versus	 recycling	 it	 into	 new	 bottles.	 This	 was	 not	

considered	as	part	of	my	research.	

There	are	a	number	of	economic	opportunities	to	expand	the	use	of	crushed	glass	locally.	

Alice	Springs	Town	Council	currently	specifies	that	all	new	footpaths	and	cycle	paths	in	Alice	

Springs	must	use	recycled	glass	(Alice	Springs	Town	Council	2014a).	The	Town	Council	also	

sells	glass	for	landscaping	purposes	through	the	Alice	Springs	Regional	Waste	Management	

Facility	 and	 the	 remaining	 glass	 is	 used	 as	 landfill	 cover.	 One	 application	 that	 could	 be	

investigated	in	Alice	Springs	is	the	use	of	beneficiated	glass	as	a	substitute	for	natural	sand	

in	sport	turf	applications	such	as	golf	courses	and	bowling	greens	(Enviros	2004;	Thomas	&	

Timaru	 2005).	 Crushed	 recycled	 glass	 can	 also	 be	 used	 for	 water	 filtration	 and	 drainage	

products,	including	the	treatment	of	potable	water,	municipal	wastewater,	swimming	pool	

water,	and	aquaculture	(Thomas	&	Timaru	2005).	These	applications	all	have	relevance	for	

Alice	Springs.	A	research	project	that	trialled	the	use	of	crushed	glass	in	local	golf	courses,	

bowling	greens	and	the	public	town	pool,	would	provide	first-hand	experience	in	the	use	of	

crushed	glass	for	these	applications.	Finally,	an	estimate	of	glass	quantities	available	from	

the	business	sector	would	support	residential	glass	estimates	made	by	my	thesis.	
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6.4 Increasing	recycling	yields	in	Alice	Springs	using	existing	infrastructure	

This	thesis	argues	that	a	Kerbside	Recycling	and	Organic	Collection	Service	for	Alice	Springs	

has	environmental	merit.	Additionally,	my	research	highlighted	opportunities	for	increasing	

recycling	yields	using	existing	 infrastructure,	 in	particular	 the	NT	Government’s	Container	

Deposit	Scheme.	These	include;	increased	education	of	households	and	businesses	on	local	

recycling	 options,	 a	 review	 and	 expansion	 of	 the	 NT	 Government’s	 Container	 Deposit	

Scheme	 and	 the	 complementary	 effect	 of	 running	 a	 Kerbside	 Recycling	 Service	 in	

conjunction	with	the	existing	Container	Deposit	Scheme.	Finally,	potential	funding	options	

for	a	future	Kerbside	Recycling	Service	are	considered.		

6.4.1 Education	of	households	and	businesses	

The	 delivery	 of	 a	 large-scale	 education	 campaign	 to	 promote	 local	 recycling	 options	 has	

proven	to	be	highly	effective	in	increasing	municipal	recycling	rates	(Callan	&	Thomas	2006;	

Robinson	&	Read	2005;	Sidique,	SF,	Joshi	&	Lupi	2010).	As	shown	in	Chapter	1,	a	range	of	

recyclable	materials	are	accepted	at	various	drop-off	recycling	depots	around	Alice	Springs	

as	 well	 as	 privately	 operated	 companies	 that	 collect	 certain	 materials	 at	 kerbside,	

particularly	 Russ	 Driver	 &	 Co.,	 Recyclabill	 and	 Cleanaway.	 Ongoing	 promotion	 of	 these	

recycling	 services,	 for	 example	 through	 Council’s	 Residential	 Recycling	 Directory,	 would	

increase	recycling	participation	rates.	Increased	recycling	yields	across	all	existing	programs	

would	increase	economies	of	scale	for	local	recycling,	and	pave	the	way	for	a	cost-efficient	

Kerbside	Recycling	Service.		

	

Feedback	 from	participants	 in	my	Business	Waste	Survey	 (Chapter	5)	also	highlighted	 the	

need	for	education	of	businesses	on	what	recycling	services	exist	in	Alice	Springs.	Similarly,	

the	Californian	Institute	for	Local	Government	(2008)	identified	that	education,	particularly	

of	 business	 employees,	 is	 critical	 to	 the	 success	 of	 commercial	 recycling	 programs.	
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Promoting	a	local	best	practice	example,	such	as	Alice	Lodge	Backpackers,	which	provides	a	

well-signed	 recycling	 facility	 for	 all	 recyclable	 materials	 to	 their	 customers,	 would	

demonstrate	to	businesses	that	recycling	is	achievable	in	Alice	Springs.		

	

My	Business	Waste	Survey	identified	a	lack	of	recycling	infrastructure	as	the	largest	barrier	

to	 businesses	 recycling	 in	 Alice	 Springs	 (Chapter	 5).	 Other	 concerns	 included	 the	 costs	

involved	 with	 recycling	 (such	 as	 increased	 labour)	 as	 well	 as	 a	 lack	 of	 space	 to	 store	

recycling.	 Providing	 services	 and	 education	 to	 address	 these	 concerns	 will	 ensure	 the	

success	 of	 local	 business	 recycling	 efforts.	Whilst	 cost	 was	 a	 concern	 for	 businesses,	my	

research	 found	 that	waste	management	 costs	 were	 relatively	 low,	 and	 that	 one-third	 of	

businesses	 were	 not	 aware	 of	 their	 waste	 expenditure,	 a	 result	 with	 national	 parallels	

(Encycle	Consulting	&	Sustainable	Resource	Use	2012).	My	study	identified	that	real	estate	

agents	played	an	important	role	in	the	waste	management	of	rental	businesses.	Any	future	

waste	 education	 program	 targeted	 at	 businesses	 should	 involve	 the	 real	 estate	 agent	

sector.		

	

Where	 an	 economic	 incentive	 to	 recycle	 exists,	 such	 as	 the	 NT	 Government’s	 Container	

Deposit	Scheme	(CDS),	promotion	of	this	scheme	to	households	and	businesses	would	be	of	

further	value.	The	NT	Government	offers	annual	Container	Deposit	Scheme	 infrastructure	

grants	 aimed	 to	 assist	 businesses	 or	 organisations	 to	 purchase	 infrastructure,	 such	 as	

balers,	 reverse	vending	machines	or	storage	containers,	 in	order	 to	make	the	recycling	of	

CDS	beverage	 containers	more	 convenient	 (NT	Environment	Protection	Authority	 2015a).	

Educating	businesses	about	 this	grant	scheme	and	the	 financial	benefits	of	collecting	CDS	

beverage	 containers	 would	 increase	 participation	 in	 the	 NT	 Government’s	 Container	

Deposit	Scheme	and	increase	recycling	rates	from	the	business	sector.		
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Finally,	 providing	 information	 to	 local	 businesses	 about	 what	 recycled	 products	 are	

available	 for	purchase,	 including	a	 list	of	suppliers,	was	 identified	as	an	 important	step	to	

encourage	 sustainable	procurement	 and	 to	help	 create	demand	 for	 recycled	products.	 In	

particular	 the	 promotion	 of	 locally	 made	 recycled	 products,	 such	 as	 crushed	 glass	 or	

compost,	would	improve	the	economy	through	the	provision	of	 local	 jobs	and	businesses.	

Local	 businesses	 identified	 price,	 availability	 of	 product,	 perceived	 quality	 of	 the	 product	

and	 knowledge	 of	 what	 products	 are	 available	 as	 barriers	 to	 sustainable	 procurement	

(Chapter	5).	Designing	a	sustainable	procurement	 information	session	for	 local	businesses	

would	 help	 to	 address	 these	 identified	 barriers	 as	well	 as	 to	 promote	 local	 and	 national	

recycling	efforts.		

	

The	promotion	of	 the	NT	Government’s	Container	Deposit	Scheme	and	a	 future	Kerbside	

Recycling	 Service	 in	Alice	 Springs	 should	 take	 into	 account	 the	 incredible	 diversity	 of	 the	

Alice	 Springs	 population,	 including	 multi-lingual	 indigenous	 communities,	 new	 migrant	

communities	 and	 the	 high	 numbers	 of	 tourists	 that	 visit	 from	 both	 interstate	 and	

internationally.	 Whilst	 this	 was	 outside	 the	 scope	 of	 my	 research,	 it	 is	 critical	 for	 the	

successful	 implementation	 of	 any	 current	 or	 future	 recycling	 policy	 in	 Alice	 Springs.	 In	

summary,	 the	 ongoing	 promotion	 of	 the	NT	Government’s	 Container	 Deposit	 Scheme	 to	

householders,	 schools	 and	 businesses,	 would	 increase	 recycling	 rates	 and	 subsequently	

increase	the	economic	viability	of	kerbside	recycling.		

	

6.4.2 Review	and	expansion	of	the	existing	NT	Government’s	Container	Deposit	Scheme	

Expanding	the	Container	Deposit	Scheme	to	cater	for	more	beverage	container	types	is	an	

important	consideration	for	the	Northern	Territory	Government.	My	analysis	suggests	that	

if	the	NT	Government’s	Container	Deposit	Scheme	was	expanded	to	include	glass	wine	and	
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spirit	 bottles,	 it	 would	 capture	 an	 additional	 1.1	 kg	 of	 CDS	 beverage	 containers	 per	

household	per	week	 (Chapter	4).	Assuming	a	 typical	participation	 in	kerbside	 recycling	of	

84%	 (Darwin	 City	 Council	 2010,	 p.	 65),	 this	would	 result	 in	 an	 additional	 431	 tonnes	 per	

year	of	 glass	available	 for	 recycling.	Whilst	 the	Alice	 Springs	Town	Council	 runs	a	parallel	

‘Cash	 for	 Containers’	 program	 to	 capture	 glass	 wine	 and	 spirit	 bottles	 not	 currently	

included	in	the	NT	Government’s	Container	Deposit	Scheme,	having	two	separate	locations	

for	beverage	container	redemptions	reduces	the	convenience	to	recyclers,	which	has	been	

identified	as	a	deterrent	to	recycling	(Sidique,	S,	Lupi	&	Joshi	2010).	The	Alice	Springs	Town	

Councils’	‘Cash	for	Containers’	program	recycles	close	to	200	tonnes	of	glass	per	annum	at	

a	cost	to	rate	payers	of	approximately	$81,000	(Alice	Springs	Town	Council	2013;	2014b,	p.	

25).	Expanding	the	NT	Government’s	Container	Deposit	Scheme	to	include	wine	and	spirit	

bottles	 would	 streamline	 the	 glass	 recycling	 process	 for	 residents,	 and	 remove	 the	 cost	

burden	to	local	government	and	its	constituents.		

	

Results	from	my	research	suggest	that	a	review	of	the	NT	Government’s	Container	Deposit	

Scheme	should	 include	consideration	of	the	environmental	costs	and	benefits	of	recycling	

particular	 materials.	 My	 cost-benefit	 results	 demonstrated	 that	 recycling	 one	 tonne	 of	

Liquid	Paperboard	(LPB)	 in	Alice	Springs	consumed	almost	5	GJ	of	energy	and	emitted	0.4	

tonnes	of	CO2-e,	despite	a	 significant	water	 saving	of	almost	9	kL	and	a	 reduction	 in	 solid	

waste	 to	 landfill	 of	 0.3	 tonnes	 (Chapter	 4).	 Considering	 that	 a	 total	 of	 2.7	 million	 LPB	

containers	 were	 recycled	 in	 the	 Northern	 Territory	 in	 2012/13	 through	 the	 NT	

Government’s	 Container	 Deposit	 Scheme	 (NT	 Department	 of	 Lands	 Planning	 and	 the	

Environment	 2013,	 p.	 7),	 a	 review	 of	 the	 inclusion	 of	 LPB	 beverage	 containers	 in	 this	

scheme	would	seem	pertinent	 from	an	energy	and	greenhouse	gas	perspective.	 It	 should	

be	 noted	 however,	 that	 the	 sole	 focus	 of	 the	 Container	 Deposit	 Scheme	 is	 not	 just	

environmental	gains,	but	also	litter	reduction.	The	energy	and	greenhouse	gas	demands	of	
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recycling	 Liquid	 Paperboard	 should	 also	 be	 taken	 into	 consideration	 when	 designing	 a	

Kerbside	Recycling	Service	for	Alice	Springs.		

	

In	 contrast,	 recycling	 PET#1,	 HDPE#2	 and	mixed	 plastics	 #7	 had	 a	 net	 water	 cost	 which	

ranged	 from	3	kL	 to	20	kL	per	 tonne	 recycled	 (Chapter	4).	However,	 recycling	plastic	has	

excellent	energy	and	greenhouse	gas	outcomes,	with	an	average	energy	saving	of	47	GJ	per	

tonne	of	plastic	recycled	and	a	greenhouse	gas	benefit	ranging	between	0.6	tonne	CO2-e	per	

tonne	 recycled	 (HDPE	#2)	 to	1.4	 tonnes	CO2-e	per	 tonne	 recycled	 (mixed	plastics	#7).	 The	

water	intensity	of	recycling	plastics	should	therefore	be	taken	into	consideration,	not	only	

when	 reviewing	 the	 existing	NT	Government’s	 Container	Deposit	 Scheme,	 but	 also	when	

designing	a	future	Kerbside	Recycling	Service.	The	current	impetus	towards	reducing	energy	

consumption	 and	 greenhouse	 gas	 emissions	 as	 a	 result	 of	 man-made	 climate	 change	

suggests	that	recycling	plastic	is	worthwhile.	Given	that	recycling	some	materials	has	both	a	

net	 gain	 and	 a	 net	 cost	 for	 different	 environmental	 indicators	 reflects	 the	 intricacies	 of	

recycling	 and	 gives	 support	 for	 the	 practice	 of	 waste	 prevention	 as	 an	 alternative	 to	

recycling.		

	

6.4.3 Operating	a	Container	Deposit	Scheme	(CDS)	in	parallel	with	a	Kerbside	Recycling	

Service	(KRS)	

In	 other	 areas,	 Container	 Deposit	 Schemes	 and	 Kerbside	 Recycling	 Services	 operate	well	

together	 (SA	 Environment	 Protection	 Authority	 2014;	 WA	 Stakeholder	 Advisory	 Group	

2007;	White	2001).	The	 schemes	have	 two	different	 target	markets;	 a	Kerbside	Recycling	

Service	collects	and	recycles	beverage	containers	and	other	materials	generated	at	home,	

whilst	 the	 Container	 Deposit	 Scheme	 offers	 incentives	 for	 people	 to	 collect	 beverage	

containers	 away	 from	 home	 (WA	 Stakeholder	 Advisory	 Group	 2007).	 Another	 reported	
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benefit	 of	 the	 two	 schemes	 running	 in	 parallel	 is	 that	 the	 Container	 Deposit	 Scheme	

removes	 a	 proportion	 of	 glass	 bottles	 from	 residential	 waste,	 which	 reduces	 the	

contamination	of	other	recyclables	from	broken	glass	(SA	Environment	Protection	Authority	

2014).	In	South	Australia,	the	highest	rate	of	waste	diversion	was	achieved	by	Councils	who	

had	a	combination	of	the	two	schemes	(Nolan-ITU	&	WACS	2002).		

	

Current	beverage	return	rates	under	the	NT	Government’s	Container	Deposit	Scheme	are	

on	the	order	of	46%	(NT	Department	of	Lands	Planning	and	the	Environment	2013,	p.	7).	In	

contrast,	 South	 Australia	 achieves	 container	 return	 rates	 of	 approximately	 81%	 (SA	

Environment	Protection	Authority	2013,	p.	1).	This	difference	could	be	attributable	to	the	

fact	that	the	South	Australian	scheme	has	been	operational	for	38	years,	as	well	as	the	fact	

that	 in	 South	 Australia,	 both	 the	 Container	 Deposit	 Scheme	 and	 the	 Kerbside	 Recycling	

Services	run	 in	parallel	 (SA	Environment	Protection	Authority	2014).	 	Providing	a	Kerbside	

Recycling	 Service	 in	 Alice	 Springs	 would	 provide	 Council	 with	 an	 avenue	 to	 collect	 CDS	

beverage	containers	 from	the	kerbside,	which	would	 increase	 the	performance	of	 the	NT	

Government’s	Container	Deposit	Scheme.		

	

In	addition,	the	Container	Deposit	Scheme	serves	as	a	revenue	raiser	for	landfill	operators,	

with	 unredeemed	 beverage	 containers	 in	 kerbside	 recycling	 being	 taken	 to	 a	 Material	

Recovery	 Facility	 (MRF)	 for	 sorting.	 In	 South	Australia,	 these	 containers	 are	 separated	 at	

the	MRF	so	a	 refund	can	be	collected,	and	are	 then	 recycled	(SA	Environment	Protection	

Authority	 2014).	 In	NSW,	 the	 introduction	 of	 a	 Container	Deposit	 Scheme	 is	 expected	 to	

provide	financial	benefits	to	Councils	through	a	reduction	in	costs	of	kerbside	collection	and	

through	 the	 value	 of	 the	 unredeemed	 deposits	 from	 beverage	 containers	 placed	 in	 the	

kerbside	 recycling	 (White	 2001).	 My	 research	 on	 waste	 produced	 by	 Alice	 Springs	

households	supports	these	claims.	Taking	into	account	typical	participation	rates	in	the	NT	
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Government’s	 Container	 Deposit	 Scheme,	 I	 estimated	 an	 average	 of	 14	 residual	 CDS	

beverage	containers	(equivalent	to	1.1	kg	of	waste	per	week)	were	present	in	a	typical	Alice	

Springs	household’s	weekly	waste,	which	equates	to	$1.40	per	household	per	week.	Based	

on	 typical	 household	 participation	 rates	 in	 kerbside	 recycling,	 I	 estimated	 that	 a	 future	

Kerbside	 Recycling	 Service	 for	 Alice	 Springs	 households	 would	 capture	 434	 tonnes	 of	

residual	CDS	beverage	containers	and	generate	approximately	$571,000	worth	of	revenue	

for	 landfill	operators.	As	my	estimates	do	not	 include	waste	and	recycling	estimates	 from	

small	 businesses	 that	 would	 also	 access	 a	 Kerbside	 Recycling	 Service,	 these	 savings	

represent	 conservative	 estimates	 of	 the	 total	 achievable	 benefits.	 Expected	 future	

increases	 in	participation	 rates	 in	 the	NT	Government’s	Container	Deposit	 Scheme	would	

reduce	 the	 revenue	 that	 could	 be	 redeemed	 from	a	 Kerbside	Recycling	 Service,	 however	

this	could	be	planned	for	by	landfill	operators.	

6.4.4 Considerations	for	a	future	Kerbside	Recycling	and	Organic	Collection	Service	

The	provision	of	a	‘three-bin’	system,	one	for	the	collection	of	organics,	one	for	recyclables	

and	 one	 for	 general	 waste,	 is	 considered	 current	 best	 practice	 in	 household	 waste	

management	 for	 low-density	 residential	 areas	 (Zero	 Waste	 SA	 2014).	 The	 average	 Alice	

Springs	 household	 participating	 in	 my	 waste	 audits	 generated	 17.6	 (±4.4)	 kg	 of	 weekly	

waste.	 The	 fact	 that	 almost	 half	 (46%)	 of	 this	 waste	 was	 recyclable	 and	 a	 further	 33%	

compostable,	 suggests	 that	 a	 three-bin	 system	would	 also	 be	 relevant	 for	 Alice	 Springs.	

South	Australian	metropolitan	Councils	diverted	almost	half	of	their	municipal	solid	waste	

from	kerbside	collection	in	2012/13	(Zero	Waste	SA	2014,	p.	3).	Regional	areas	that	had	the	

highest	proportion	of	residents	with	a	three-bin	system	also	achieved	the	highest	recovery	

rates	 (Zero	 Waste	 SA	 2014).	 The	 collection	 of	 recycling	 in	 regional	 areas	 is	 common	

practice,	 with	 a	 total	 of	 88%	 of	 regional	 South	 Australian	 Councils	 offering	 a	 Kerbside	

Recycling	 Service	 and	37%	offering	a	 kerbside	organic	 collection	 (Zero	Waste	 SA	2014,	p.	
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21).	Typical	recovery	rates	for	regional	South	Australian	Councils	were	195	kg	of	recyclables	

per	household	per	year	and	145	kg	of	organic	waste	per	household	per	year	(Zero	Waste	SA	

2014,	p.	12).	A	range	of	organic	collection	service	options	that	operate	effectively	in	South	

Australia	 and	 that	 could	have	 relevance	 for	Alice	 Springs,	 include;	 a	 fortnightly	 collection	

service	offered	to	all	residents,	an	‘on-call’	green	waste	collection	offering	a	certain	number	

of	 household	 pickups	 per	 year	 to	 all	 residents,	 and	 an	 optional	 ‘user-pays’	 fortnightly	

collection	 service,	 with	 varying	 participation	 (Zero	 Waste	 SA	 2014).	 Investigating	 what	

options	 would	 work	 best	 for	 Alice	 Springs	 could	 form	 part	 of	 a	 Kerbside	 Recycling	 and	

Organic	Collection	Service	feasibility	study.		

6.4.5 Costs	and	funding	options	for	a	Kerbside	Recycling	Service	in	Alice	Springs	

High	 housing	 dispersal,	 lower	 recycling	 yields	 and	 higher	 transport	 distances	 to	

reprocessing	facilities	have	been	identified	as	some	of	the	main	challenges	to	the	provision	

of	 a	 cost-efficient	 recycling	 service	 in	 regional	 areas	 (Nolan-ITU,	 SKM	 Economics	 &	

EnvirosRIS	 2001).	 This	 is	 reflected	 in	 the	 higher	 costs	 of	 providing	 a	 Kerbside	 Recycling	

Service	in	regional	areas	compared	to	their	metropolitan	counterparts	(Nolan-ITU	&	WACS	

2002;	 Sustainability	 Victoria	 2013).	 In	 2010/11,	 the	 average	 cost	 for	waste	 and	 recycling	

services	 (including	 organic	 collection)	 to	 be	 provided	 to	 a	 regional	 Victorian	 Council	 was	

$183	per	household	per	year	(Sustainability	Victoria	2013,	p.	16).	Costing	a	range	of	options	

for	 kerbside	 recycling	 in	 Alice	 Springs	 would	 help	 to	 determine	 the	 most	 cost-effective	

recycling	 service	 for	 Alice	 Springs	 and	 ensure	 that	 costs	 were	 in	 the	 range	 of	 those	

experienced	in	other	regional	centres.		

	

Finding	 an	 economical	 way	 to	 fund	 a	 future	 Kerbside	 Recycling	 Service	 remains	 in	 the	

ratepayers’	best	interest.	As	well	as	the	initial	investment	in	recycling	infrastructure	-	such	

as	recycling	bins,	collection	trucks	and	a	Materials	Recovery	Facility	(MRF)	-	the	real	costs	
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lie	 in	 the	 ongoing	 operational	 budget	 for	 a	 Kerbside	 Recycling	 and	 Organic	 Collection	

Service.	Whilst	government	or	 industry	grants	may	be	available	for	the	acquisition	of	new	

infrastructure,	these	should	not	be	relied	upon.	The	four	funding	options	I	have	chosen	to	

discuss	 in	 relation	 to	 the	 operational	 delivery	 of	 a	 Kerbside	 Recycling	 Service	 include;	

generating	 revenue	 from	 local	 government	 rates,	 introducing	 an	 eco-tax	 on	 tourists,	

subsidising	a	Kerbside	Recycling	Service	with	 the	unredeemed	 financial	deposits	 from	the	

NT	Government’s	Container	Deposit	Scheme,	and	 finally	exploring	an	optional	 ‘user-pays’	

pricing	system.		

	

i)	Generating	revenue	from	local	government	rates	

Currently	Alice	Springs	Town	Council	charges	an	annual	waste	management	fee	of	$311	for	

the	supply	and	collection	of	a	240L	waste	bin	(Alice	Springs	Town	Council	2014b,	p.	29).	In	

contrast,	 Darwin	 City	 Council’s	 annual	 waste	 management	 charge	 is	 $260	 per	 dwelling,	

which	includes	both	a	domestic	waste	collection	and	a	Kerbside	Recycling	Service	(Darwin	

City	Council	 2014,	 p.	 21).	 The	 lower	 annual	waste	 charge	 in	Darwin	may	 reflect	 different	

economies	 of	 scale,	 which	 may	 make	 recycling	 more	 economically	 viable	 in	 Darwin.	

Nonetheless,	 networking	 with	 Darwin	 City	 Council	 officials	 may	 uncover	 cost-saving	

opportunities	for	waste	management	in	Alice	Springs.	

	

In	 the	 last	 ten	 years,	 the	 total	 amount	 collected	 by	 Alice	 Springs	 Town	 Council	 from	

residential	 ratepayers	 has	 increased	 on	 average	 by	 6.6%	 per	 year	 and	 for	 businesses	 by	

10.5%4	per	year.	 In	addition,	 there	has	been	an	annual	 increase	of	11%	per	annum	in	 the	

waste	management	 charge	 and	 12%	 per	 annum	 in	 the	 weighbridge	 collection	 fee	 (Alice	

Springs	Town	Council	2004,	p.	13;	2014a,	p.	N6).	It	would	seem	plausible	that	the	provision	

																																																													

4	Figure	calculated	from	‘Rates	and	Annual	Charges’	information	detailed	in	the	Alice	Springs	Town	Council	
Annual	Reports	from	2003/04	to	2013/14.	
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of	 a	 future	 Kerbside	 Recycling	 Service	 for	 Alice	 Springs	 could	 be	 at	 least	 partly	 funded	

within	the	existing	annual	rates	and	charges	increases	to	residents	and	businesses.		

	

Almost	half	of	businesses	(46%)	that	participated	in	the	Business	Waste	Survey	(Chapter	5)	

indicated	 that	 they	 were	 willing	 to	 pay	 for	 a	 Kerbside	 Recycling	 Service.	 However	 37%	

preferred	that	costs	would	be	absorbed	as	part	of	their	normal	rates	expenditure.	Funding	

sourced	from	a	combination	of	all	sectors	(business,	residential	and	tourists)	was	the	most	

popular	 funding	 mechanism	 for	 a	 future	 Kerbside	 Recycling	 Service,	 selected	 by	 59%	 of	

survey	 respondents	 (Chapter	 5).	 These	 results	 suggest	 that	 a	 Kerbside	 Recycling	 Service,	

delivered	through	either	the	reallocation	of	existing	rates	expenditure	or	under	the	annual	

incremental	rates	rise,	would	be	acceptable	to	the	business	sector.	

	

ii)	Introduction	of	an	eco-levy	on	tourists	

Whilst	not	the	primary	focus	of	my	research,	the	idea	of	funding	a	future	Kerbside	Recycling	

Service	 for	Alice	Springs	 through	 the	 introduction	of	an	environmental	 levy	or	eco-tax	on	

tourists	was	suggested	as	part	of	the	Business	Waste	Survey	(Chapter	5).	Businesses	were	

clear	 in	 their	anecdotal	comments	 that	 it	was	not	 the	responsibility	of	 tourists	 to	directly	

fund	 recycling	 infrastructure.	 Local	 businesses	 surveyed	 were	 concerned	 that	 an	 extra	

charge	 on	 tourism	would	 be	 seen	 as	 a	 negative	 to	 an	 already	 strained	 tourism	 industry.	

These	results	suggest	 that	 the	 introduction	of	an	eco-tax	 for	 tourists	visiting	Alice	Springs	

would	be	unpopular.	

	

iii)	Financial	subsidy	from	the	NT	Government’s	Container	Deposit	Scheme	(CDS)	

As	 discussed	 earlier,	 there	 is	 potential	 for	 the	 partial	 financial	 subsidy	 of	 a	 Kerbside	

Recycling	Service	using	the	unredeemed	CDS	deposits	collected	 in	kerbside	recycling	bins,	

with	 an	estimated	$571,000	per	 annum	available	 to	Alice	 Springs	 Town	Council	 from	 the	
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residential	kerbside	waste	stream	alone.	Analysis	 into	what	resources	and	costs	would	be	

required	to	remove	the	CDS	beverage	containers	from	the	recycling	and/or	waste	stream	is	

important,	 in	 order	 to	 understand	 how	much	money	 would	 be	 available	 to	 support	 the	

operation	 of	 a	 Kerbside	 Recycling	 Service.	Whilst	 the	 quantity	 of	 unredeemed	 container	

deposits	 available	 in	 a	 Kerbside	 Recycling	 Service	 would	 decrease	 as	 public	 participation	

rates	 in	 the	 Container	 Deposit	 Scheme	 increased,	 this	 variability	 could	 be	 accounted	 for	

when	budgeting	for	a	future	Kerbside	Recycling	Service.	

	

iv)	Implementing	a	‘user-pays’	system	

In	waste	management,	a	‘user-pays’	system	(also	referred	to	as	variable	rate	pricing	or	pay-

as-you-throw)	is	used	to	distinguish	the	payment	of	the	collection	of	waste	based	on	either	

its	 volume	or	weight,	as	opposed	 to	 it	being	 funded	 through	a	general	 tax	or	 levy	 that	 is	

unrelated	 to	how	much	waste	 is	 being	produced	 (Dewees	2002).	 This	 pricing	mechanism	

gives	 people	 a	 financial	 incentive	 to	 reduce	 waste	 to	 landfill	 through	 options	 such	 as	

reducing	 waste,	 reusing,	 composting	 or	 recycling.	 Due	 to	 technological	 challenges	 of	

weighing	bins	accurately,	no	Council	in	Australia	is	operating	a	user-pays	by	weight	system,	

despite	 these	 being	 common	 in	 countries	 such	 as	 Denmark,	 Sweden,	 the	 UK	 and	 North	

America	(Lake	Macquarie	City	Council	2011).		

	

However,	volume-based	user-pays	systems	have	been	successfully	operating	in	a	number	of	

Councils	 across	 Australia,	 either	 as	 a	 variable	 price	 per	 bin	 size	 or	 a	 variable	 charge	

according	 to	 the	 frequency	of	 bin	 collection.	North	 Sydney	Council	 introduced	 a	 volume-

based	user-pays	scheme	in	1993,	with	weekly	collections	of	different	sized	bins	(56L,	80L,	

120L	 and	 240L)	 at	 varying	 annual	 charges.	 This	 system,	 coupled	 with	 a	 weekly	 recycling	

collection	and	 fortnightly	 green	waste	 service,	 saw	a	27%	 fall	 in	waste	 generation	over	 a	

five	year	period	(Lake	Macquarie	City	Council	2011,	p.	26).	In	Victoria,	63%	of	Councils	have	
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moved	towards	a	smaller	120L	general	waste	bin,	at	an	average	cost	of	$82	per	household	

per	year,	resulting	in	an	average	generation	of	474	kg	of	general	waste	per	household	per	

year	(Sustainability	Victoria	2013,	p.	24).	In	comparison,	a	standard	240L	general	waste	bin,	

costs	$91	per	household	per	year	and	generates	on	average	590	kg	of	general	waste	per	

household	 per	 year	 (Sustainability	 Victoria	 2013,	 p.	 24).	 The	 yield	 of	 recyclables	 has	 also	

proven	to	increase	as	waste	bin	capacity	decreased	(Nolan-ITU	&	WACS	2002;	Sustainability	

Victoria	2013).	

	

Shellharbour	 City	 Council	 introduced	 a	 volume-based	 user-pays	 system	 in	 1996,	 which	

varied	 the	 frequency	 of	 the	 collection	 of	 the	 240L	 general	 waste	 bin,	 with	 a	 standard	

fortnightly	collection	or	a	weekly	collection	at	a	premium	price.	Currently	92%	of	residents	

pay	 for	a	 fortnightly	collection,	which	has	 resulted	 in	a	45%	reduction	 in	waste	 to	 landfill	

and	 an	 increase	 in	 recycling	 of	 15%,	 plus	 a	 reduction	 in	 collection	 expenses	 to	 the	

contractor	(Lake	Macquarie	City	Council	2011,	p.	27).	The	main	challenge	for	volume-based	

user-pays	systems	arises	if	residents	choose	too	small	a	bin	that	does	not	meet	their	needs,	

which	can	result	in	contamination	of	recycling	bins	or	illegal	dumping	(Lake	Macquarie	City	

Council	2011).	A	volume-based	user-pays	service	for	Alice	Springs	would	work	if	supported	

by	 adequate	 kerbside	 recycling	 infrastructure.	Options	 for	 varying	 the	 size	 of	 bins	 or	 the	

collection	frequencies	of	bins	could	be	explored	for	Alice	Springs	through	a	future	Kerbside	

Recycling	and	Organic	Collection	Service	feasibility	study.		

	

v)	An	optional	‘user	pays’	kerbside	organic	collection	service		

The	delivery	of	a	Kerbside	Organic	Collection	Service	for	Alice	Springs	could	be	offered	as	an	

optional	 ‘user-pays’	 service.	 In	 Victoria,	 46%	 of	 Councils	 who	 provided	 a	 green	 organic	

collection,	offered	 it	 as	 an	optional	user-pays	 service	 (Sustainability	Victoria	2013,	p.	 42).	

The	optional	scheme	costs	$63	per	year	to	participate	in,	and	delivered	an	average	yield	of	
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386	 kg	 per	 household	 per	 year.	 In	 contrast,	mandatory	 green	 organic	 collection	 services	

cost	 an	 average	 of	 $43	 per	 household,	 and	 resulted	 in	 an	 average	 yield	 of	 354	 kg	 per	

household	 per	 year	 (Sustainability	 Victoria	 2013,	 pp.	 43	 -	 4).	Whilst	 the	 efficiency	 of	 the	

green	organic	collection	service	is	increased	when	delivered	to	all	households,	evidenced	by	

a	lower	cost	per	tonne	of	waste	removed	($122	per	tonne	for	mandatory	service	vs.	$163	

per	 tonne	 for	 optional	 service),	 the	 optional	 service	 is	 reported	 to	 deliver	 9%	more	 per	

participating	 household	 (Sustainability	 Victoria	 2013,	 pp.	 43	 -	 4).	 Variable	 pricing	 can	 be	

added	 to	 an	 organic	 collection	 service,	 with	 collections	 scheduled	 either	 on-call,	 weekly,	

fortnightly	 or	 monthly.	 Whilst	 a	 mandatory	 service	 would	 achieve	 the	 largest	

environmental	 benefits	 through	 a	 greater	 diversion	 of	 organics	 from	 landfill,	 an	 optional	

service	 for	 Alice	 Springs	may	 be	more	 palatable	 from	 a	 price	 perspective,	 and	may	 also	

require	 less	 education	 and	 monitoring	 of	 contamination.	 Future	 research	 could	 further	

expand	 funding	options	 for	 a	 future	Kerbside	Recycling	 and	Organic	 Collection	 Service	 as	

part	 of	 a	 broader	 feasibility	 study.	 Ensuring	 that	 all	 costs	 from	 a	 Kerbside	 Recycling	 and	

Organic	 Collection	 Service	 are	 paid	 for	 by	 the	 ‘end-user’,	 and	 that	 any	 financial	 risk	 to	

Council	is	minimised	is	an	important	end	goal.		

	

Three	factors	have	been	identified	as	crucial	when	delivering	environmental	change	within	

local	 government;	 the	 presence	 of	 political	 and	 municipal	 champions,	 dense	 networks	

within	 the	municipality	as	well	as	with	external	stakeholders,	and	proven	benefits	 for	 the	

municipality	 from	 the	 environmental	 actions	 (Pasquini	 &	 Shearing	 2014).	 Alice	 Springs	

Town	 Council	 has	 demonstrated	 leadership	 in	 delivering	 environmental	 programs,	

particularly	with	its	delivery	of	the	$42	million	dollar	Alice	Solar	Cities	program	(Alice	Solar	

Cities	 2013,	 p.	 11).	 Alice	 Springs	 Town	 Council	 has	 also	 shown	 leadership	 in	 the	 waste	

management	arena	over	the	last	eight	years	through	the	acquisition	of	funding	and	delivery	

of	its	‘Cash	for	Container’	schemes,	the	redevelopment	of	the	Regional	Waste	Management	
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Facility,	 the	 installation	 of	 a	 commercial	 sized	 glass	 crusher	 and	 the	 introduction	 of	 an	

electronic	waste	recycling	program.	In	addition	to	a	well-established	Environment	Advisory	

Committee	with	a	charter	for	waste	management	issues	(Alice	Springs	Town	Council	2016),	

Council	also	funds	a	full	 time	Environmental	Officer.	There	has	been	a	reasonable	 level	of	

political	stability,	with	the	Lord	Mayor	Damien	Ryan	serving	his	second	term	as	well	as	long	

tenures	for	senior	bureaucrats,	such	as	the	CEO,	Rex	Mooney.	The	small	population	of	Alice	

Springs	lends	itself	to	denser	social	networks	than	larger	cities,	which	may	be	helpful	in	the	

growth	 of	 a	waste	minimisation	mindset	within	 Council	 and	 the	 introduction	 of	 a	 public	

Kerbside	Recycling	Service.	Finally,	the	benefits	of	a	diversion	from	landfill	of	approximately	

35%	 of	 residential	 waste	 through	 the	 introduction	 of	 a	 Kerbside	 Recycling	 and	 Organic	

Collection	Service	would	undoubtedly	have	economic	benefits	considering	the	existing	life	

span	 of	 the	 tip	 was	 estimated	 to	 be	 9.4	 years	 in	 2010	 (Tonkin	 Consulting	 2010).	 The	

presence	of	environmental	champions,	together	with	a	small	town	and	the	environmental	

benefits	demonstrated	in	this	thesis	suggests	that	the	timely	implementation	of	a	Kerbside	

Recycling	and	Organic	Waste	Collection	service	for	Alice	Springs	would	be	a	success.			

	

6.5 The	role	of	waste	prevention	

This	thesis	has	focused	on	investigating	the	potential,	viability	and	environmental	benefits	

of	 kerbside	 recycling	 in	 Alice	 Springs.	 However,	 waste	 prevention	 is	 considered	 the	

preferred	waste	management	 strategy	 in	 the	waste	management	hierarchy	 (Environment	

Protection	 and	 Heritage	 Council	 2010;	 US	 Environmental	 Protection	 Agency	 1994)}.	

Preventing	 waste	 from	 being	 generated	 reduces	 the	 environmental	 and	 financial	 costs	

associated	 with	 waste	 collection,	 recycling	 and	 disposal	 (US	 Environmental	 Protection	

Agency	1994).	Educating	households	and	businesses	on	waste	prevention	measures;	 such	

as	reducing	food	waste,	composting,	avoiding	junk	mail,	using	cloth	nappies	and	repairing	
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and	 reusing	goods,	has	been	proven	 to	 result	 in	measurable	waste	 reductions	 (Cox	et	 al.	

2010;	 Sharp,	 Giorgi	 &	 Wilson	 2010).	 All	 of	 these	 programs	 have	 relevance	 to	 the	 Alice	

Springs	community.		

	

Organic	 waste	 made	 up	 the	 largest	 component	 of	 household	 waste	 by	 weight	 in	 Alice	

Springs	 households	 that	 were	 audited	 in	 my	 study.	 A	 program	 aimed	 at	 reducing	 food	

waste	in	Alice	Springs	households	through	behavioural	change,	such	as	meal	planning	and	

‘smart	 shopping’,	 would	 help	 to	 reduce	waste	 to	 landfill	 and	 associated	 greenhouse	 gas	

emissions.	Reducing	food	waste	would	also	result	in	financial	benefits	for	households,	with	

the	 average	 Australian	 household	 throwing	 out	 an	 estimated	 $616	 worth	 of	 food	 per	

annum	(Baker,	Fear	&	Denniss	2009).	Alice	Springs	Town	Council	has	recently	joined	up	to	

the	 ‘Compost	 Revolution’,	 which	 aims	 to	 encourage	 home	 composting	 through	 a	 simple	

online	 education	 program	 and	 a	 discounted	 compost	 bin	 (www.compostrevolution.com.au).	

Similar	strategies	to	support	Alice	Springs	businesses	to	reduce	their	food	waste	would	be	

beneficial,	 including;	 improving	 purchasing	 habits,	 offering	 variation	 in	 portion	 size,	

donating	 food	 to	 charity,	 converting	 used	 cooking	 oil	 to	 biofuel	 and	 composting	 (QLD	

Department	 of	 Environment	 and	Heritage	 Protection	 2015).	 Promoting	waste	 prevention	

through	such	programs	is	a	useful	step,	whilst	a	Kerbside	Recycling	and	Organic	Collection	

Service	is	investigated.	
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7 Conclusion	

One	of	the	greatest	challenges	for	recycling	in	Alice	Springs	lies	in	its	geographical	location	

and	 the	 distances	 and	 associated	 costs	 with	 transporting	 recyclables	 interstate	 for	

reprocessing.	The	main	objective	of	my	thesis	was	to	determine	the	environmental	viability	

of	 introducing	 a	 Kerbside	 Recycling	 Service	 in	 Alice	 Springs,	 considering	 these	 large	

transport	 distances.	 In	 response	 to	 an	 identified	 gap	 in	 available	 data,	 I	 established	 a	

benchmark	for	typical	waste	quantities	and	waste	compositions	generated	by	Alice	Springs	

households	 through	my	household	waste	 audits.	 The	waste	 audit	 results	 documented	an	

average	of	17.6	(±4.4)	kg	of	waste	per	week	generated	by	a	typical	Alice	Springs	household,	

of	which	46%	was	recyclable	and	a	further	33%	compostable.	Only	21%	of	household	waste	

was	non-recyclable	and	non-compostable,	highlighting	the	great	opportunity	for	a	Kerbside	

Recycling	Service	 in	Alice	Springs.	Seven	years	on	from	my	initial	research,	a	recent	waste	

audit	 of	 132	 bins	 conducted	 on	 behalf	 of	 Alice	 Springs	 Town	 Council	 found	 34%	 of	 total	

household	waste	was	recyclable	and	a	further	38%	was	compostable	waste	(EC	Sustainable	

2015,	p.	vii).	Although	recyclable	rates	were	 lower	than	my	2008	household	waste	audits,	

possibly	 due	 in	 part	 to	 the	 introduction	 of	 the	 local	 and	 NT	 Government’s	 Container	

Deposit	Schemes,	the	percentage	composition	of	organic	waste	was	identical	to	my	study,	

further	validating	my	results.	

	

The	 articulated	 truck	 model	 was	 designed	 to	 evaluate	 the	 environmental	 impact	 of	

transporting	 recyclables	 interstate	 for	 reprocessing.	 My	 research	 highlighted	 that	 the	

density	 of	 recyclable	 material	 is	 a	 particularly	 important	 factor	 when	 transporting	

recyclables	over	 long	distances,	where	the	transport	energy	cost	can	be	up	to	50%	of	the	

overall	 energy	 cost	 of	 recycling,	 because	 truck	 loads	 of	 low-density	 materials	 are	
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constrained	by	volume	well	before	the	maximum	weight	of	the	truck	is	reached.	For	high-

density	materials	such	as	copper,	paper	&	cardboard	and	rubber	tyres,	trucks	are	able	to	be	

laden	 to	 full	 capacity,	 which	 increases	 the	 viability	 of	 transporting	 these	 particular	

recyclable	materials,	resulting	in	lower	fuel	consumption	and	greenhouse	gas	emissions	on	

a	 per	 tonne.km	 basis	 than	 their	 low-density	 counterparts.	 The	 environmental	 costs	 of	

transporting	individual	recyclable	materials	were	measured	based	on	energy	consumption	

(GJ	per	tonne	of	material	transported)	and	greenhouse	gas	production	(tonnes	of	CO2-e	per	

tonne	of	material	transported)	and	were	used	in	the	overall	assessment	of	environmental	

costs	and	benefits	of	kerbside	recycling	in	Alice	Springs.	With	further	testing	using	real-life	

fuel	consumption	data	plus	modifications	of	 local	parameters,	the	articulated	truck	model	

could	be	used	to	assess	the	viability	of	recycling	in	other	remote	locations.	

	

During	the	course	of	my	Masters	research,	the	NT	Government’s	Container	Deposit	Scheme	

was	 introduced.	When	 calculating	 the	 overall	 costs	 and	 benefits	 of	 kerbside	 recycling	 in	

Alice	Springs,	 I	 considered	 the	 impact	of	 the	Container	Deposit	Scheme,	as	well	as	 taking	

into	 account	 the	 typical	 kerbside	 recycling	 participation	 rates	 and	 contamination	 rates	

experienced	in	other	parts	of	the	Northern	Territory.	My	thesis	demonstrates	that,	despite	

the	long	travel	distances	from	Alice	Springs	to	interstate	reprocessing	facilities,	recycling	in	

Alice	Springs	is	environmentally	sound.	However,	my	research	has	highlighted	that	recycling	

certain	materials	 can	 result	 in	 a	 net	 environmental	 cost	 for	 some	measured	 parameters.	

These	 included;	 a	 net	 energy	 and	 greenhouse	 gas	 cost	 per	 tonne	 of	 Liquid	 Paperboard	

recycled,	 a	net	water	 cost	per	 tonne	of	 steel	 recycled	and	a	net	water	 cost	per	 tonne	of	

recycled	PET#1,	HDPE#2	and	mixed	plastics.	Processing	organic	waste	locally	eliminates	the	

net	energy	costs	associated	with	transporting	organic	waste	 interstate.	These	data	should	

prove	 useful	 for	 local	 and	 Territory	 Government	 policy	 makers	 when	 designing	 and	

enhancing	 waste	 management	 policy	 and	 recycling	 services.	 Given	 the	 net	 energy	 and	
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greenhouse	gas	costs	of	 recycling	Liquid	Paperboard,	a	review	 into	the	 inclusion	of	Liquid	

Paperboard	in	the	NT	Government’s	Container	Deposit	Scheme	is	recommended.	Similarly,	

my	thesis	demonstrates	that	expanding	the	NT	Government’s	Container	Deposit	Scheme	to	

include	glass,	wine	and	spirit	bottles	would	result	in	a	significant	environmental	benefit	as	

well	as	the	additional	benefit	of	streamlining	local	recycling	options	for	residents.	

	

Based	 on	 the	 overall	 environmental	 costs	 and	 benefits	 for	 the	 Alice	 Springs	 residential	

sector,	 the	 four	 priority	 materials	 for	 Alice	 Springs	 to	 focus	 on	 are	 composting	 organic	

waste	 locally,	 and	 recycling	 glass	 (preferably	 in	 Alice	 Springs),	 paper	 &	 cardboard	 and	

plastics.	 Based	 on	 estimates	 derived	 from	 my	 research	 the	 introduction	 of	 a	 Kerbside	

Recycling	 and	 Organic	 Collection	 Service	 would	 reduce	 waste	 to	 landfill	 by	 up	 to	 3,400	

tonnes	per	annum,	equating	to	a	diversion	from	landfill	of	approximately	35%	of	residential	

waste.	The	kerbside	collection	of	approximately	1,560	tonnes	of	household	organic	waste	

per	year	was	 identified	as	the	most	environmentally	beneficial	waste	management	action	

for	 the	Alice	 Springs	 residential	 sector.	 Commissioning	 an	organic	waste	 feasibility	 study,	

which	 investigates	 the	 different	 options	 to	 manage	 organic	 waste,	 such	 as	 commercial	

composting	or	anaerobic	digestion,	as	well	as	identifying	opportunities	for	the	expansion	of	

markets	 for	 locally	 reprocessed	 compost,	 would	 give	 local	 government	 up-to-date	

information	on	how	to	best	manage	organic	waste	in	Alice	Springs.	Similarly,	 investigating	

opportunities	 to	 expand	 the	 use	 of	 crushed	 glass	 locally,	 for	 example	 through	 sport	

application	 and	 water	 filtration,	 would	 increase	 the	 economic	 viability	 of	 collecting	 and	

reprocessing	glass	in	Alice	Springs.	

	

A	lack	of	infrastructure	was	identified	as	the	largest	barrier	to	commercial	recycling	based	

on	 the	 Business	 Waste	 Survey.	 Local	 businesses	 were	 generally	 supportive	 of	 the	

introduction	of	a	Kerbside	Recycling	Service,	as	indicated	by	their	willingness	to	participate	
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in	 and	 financially	 contribute	 to	 a	 future	 service.	 My	 research	 highlighted	 a	 variety	 of	

options	 to	 fund	a	 future	Kerbside	Recycling	Service	 for	Alice	Springs,	primarily	 the	use	of	

residential	 and	 business	 rates,	 plus	 the	 potential	 for	 direct	 financial	 subsidy	 from	

unredeemed	 CDS	 beverage	 containers	 collected	 through	 a	 Kerbside	 Recycling	 Service.	

Offering	 incentives	 for	 households	 to	 reduce	 their	waste	management	 costs	may	 also	be	

appropriate.	 Incentives	could	include	a	user-pays	variable	pricing	structure,	where	smaller	

household	 waste	 bins,	 or	 fortnightly	 collection	 of	 general	 waste	 becomes	 standard	 and	

users	pay	 for	 extra	 services.	 Finally,	 offering	 an	optional	 organics	 collection	 to	 interested	

households	may	offer	some	flexibility	to	ratepayers	in	terms	of	increased	household	costs.	

Public	 reporting	 by	 Alice	 Springs	 Town	 Council	 on	 the	 operational	 costs	 of	 waste	

management,	recycling	and	composting,	as	well	as	waste	to	landfill	and	recycling	data	may	

help	the	community	to	understand	the	true	costs	and	benefits	of	waste	management	and	

accept	 the	costs	associated	with	a	 future	Kerbside	Recycling	Service.	Additionally,	 regular	

public	 reporting	would	 enable	 the	 government	 to	monitor	 the	 success	 of	 its	 current	 and	

future	waste	minimisation	policies.		

	

When	designing	a	future	Kerbside	Recycling	and	Organic	Collection	Service	for	Alice	Springs,	

an	assessment	of	the	different	systems	available,	expected	yields	and	their	 financial	costs	

should	 be	 considered.	 System	 designs	 and	 educational	 strategies	 to	 minimise	

contamination	rates,	especially	within	a	culturally	diverse	community	such	as	Alice	Springs	

with	 a	 large	 tourist	 population	 for	much	 of	 the	 year,	 is	 also	 an	 important	 consideration.	

However,	this	was	beyond	the	scope	of	my	research.	Introducing	the	national	best-practice	

system	 that	 separately	 collects	 food	 &	 garden	 waste,	 general	 recyclables	 and	 a	 smaller	

(120L)	 general	 waste	 bin,	 would	most	 likely	 achieve	 the	 highest	 level	 of	 waste	 diversion	

possible	and	would	be	an	excellent	starting	point	for	such	investigations.	
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The	 future	 development	 of	 a	 waste	 management	 strategy	 for	 Alice	 Springs,	 which	

comprehensively	addresses	recycling,	composting	and	waste	prevention,	would	help	Alice	

Springs	 Town	 Council	 to	 identify	 the	 greatest	 opportunities	 for	 waste	 reduction.	 The	

Council	 has	 recently	 acquired	 funding	 from	 the	 2015	 Northern	 Territory	 Government	

Environment	 Grants	 to	 write	 such	 a	 document	 (NT	 Environment	 Protection	 Authority	

2015c).	 A	Waste	 Strategy	 should	 benchmark	 current	waste	 and	 recycling	 data,	 set	waste	

reduction	 targets	 for	 the	relevant	sectors,	and	outline	policies	 to	achieve	 these	 targets	 in	

consultation	 with	 the	 community	 and	 relevant	 internal	 and	 external	 stakeholders.	 An	

important	 part	 of	 this	 strategy	 would	 be	 to	 monitor	 and	 evaluate	 long-term	 trends	 of	

recycling	 and	 waste	 to	 landfill	 data,	 in	 order	 to	 evaluate	 the	 effectiveness	 of	 waste	

management	 policies.	 Following	 this	 research,	 a	 future	 waste	 strategy	 can	 confidently	

recommend	 a	 feasibility	 study	 into	 the	 delivery	 of	 a	 Kerbside	 Recycling	 and	 Organic	

Collection	 Service	 for	 Alice	 Springs,	 with	 the	 knowledge	 that	 the	 environmental	 gains	 of	

recycling	 in	Alice	Springs	outweigh	the	costs.	 Implementing	such	a	service	would	help	the	

government	 achieve	 its	 ambitious	 target	 of	 reducing	 the	 Northern	 Territory’s	 waste	 to	

landfill	by	50%	by	2020	(NT	Department	of	the	Chief	Minister	2009).			
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8.1 ARTICLE	IN	THE	CENTRALIAN	ADVOCATE,	9/9/2008

	 	

Rachel O'Leary is studying the recyclable materialfound in the average
household. Picture: JUSTIN BRIERTY

Rachel's eyes
on your waste
CHARLES Darwin University
Student Rachel O'Leary wants lo-
cals to donate their garbage.

She is studying how much waste
an average Alice household Pro-
duces, and how much can be
recycled.

Ms O'Leary, completing a masters
degree in waste management, said:
"Almost 95 per cent of household and

business waste in Alice is becoming
landfill.

"From conducting smaller studies
of my own household, I have found

that more than 80 per cent of house-
hold waste is recyclable or a good

source of compost."

The study requires rubbish from

between 20 and 50 households over a
2-4 week period.

Wasle will be collected every week,
and undergo a sorting and weighing
process.

Participants will hear how much of
their waste can be recycled and
reused.

Ms O'Leary believes there has
been a lot of debate about recycling
in Alice, but little action.

Arid Land Community Centre co-
ordinator JLUmy Cocking said:
"There are few places people can use
for recycling products in this area,
Russ Driver and Co is one, Battery
and Cartridge World are some
others,

"I think there needs
to be a strong focus on
recycling, reusing and
reducing consumption
from the town council,
especially considering
we are facing higher
fuel costs, and global
warming."

The study results will
help inform future Al-
ice waste managemenr
decisions.

To be part of the
wdste study contact
Rachel on 8959 5367 or
0403 336 082.

6f,r'9'''2008
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8.2 DEMOGRAPHIC	SURVEY	FOR	HOUSEHOLD	WASTE	AUDIT	PARTICIPANTS	

Table	8.1	Demographic	survey	for	participants	in	the	household	waste	audits,	Alice	Springs,	

spring	2008.	

Household	Contact	Details	 	

Primary	household	contact’s	name	 	

Address	 	

	

	

	

Phone	number/s	

	

	

	

Email	address	

	

	

	

	

Description	of	Household	 	

Household	occupants	 Single	/	Couple	/	Family	/	Share	house	

	

Number	of	adults	 	

	

Number	of	children	 	

	

Ages	of	children	 	

	

Does	your	household	identify	as	indigenous?	

	

Dwelling	type	

Yes	/	No	

	

Detached	/	Townhouse	/	Apartment	/	Villa	

	

Housing	status	

	

Homeowner/Rental/Dept.Housing/Military	
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Employment	

	

	

Part-time/Full-time/Unemployed/Retired	

	

	

Does	your	family	already	recycle?	 Yes	/	No	

	

Does	your	family	already	compost?	 Yes	/	No	

	

Compost	/	Worm	Farm	/	Chooks	/	Other?	

	

Day	Council	rubbish	collection	occurs?	 	

	

Any	questions?	 	

	

	

Researcher	contact	details:	Rachel	O’Leary		

Charles	Darwin	University		

Phone:	08	8959	5367				

Fax:	08	8959	5293			

Email	racheleloise@gmail.com	 	
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8.3 RESIDENTIAL	WASTE	AUDIT	CHECKLIST	

Table	8.2	Residential	waste	audit	checklist,	Alice	Springs,	spring	2008.		

CATEGORY	1	 CATEGORY	2	 DESCRIPTION	 WEIGHT	(g)	

Paper	&	

Cardboard	 Paper	(excluding	newsprint	and	magazine)	 photocopy	paper	 		

		 Paper	(newsprint)	 newspaper	 		

		 Paper	(magazine	and	printed	material)	 ads	 		

		 Paperboard	(corrugated	cardboard)	 		 		

		 Paper	board	(cereal	and	shoe	boxes)	 egg	carton	 		

		 Liquid	Paper	Board	

waxed	cartons,	foil	

lined	cartons	 		

		 Contaminated	paper	with	food	 		 		

Plastics	 PET	(1)	 soft	drink	bottles	 		

		 HDPE	(2)	
milk	bottles,	thick	

retail	bags	 		

		 PVC	(3)	

cups,	shower	curtains,	

binders	 		

		 LDPE	(4)	

retail	carry	bags,	

lightweight,	clear	or	

grey	 		

		 PP	(5)	 		 		

		 PS	(6)	 foam	(cups/trays)	 		

		 Multi	(7)	

film,	no	number	

(imported)	hard	but	

recyclable	 		

		 No	number,	soft,	not	recyclable	 		 		

		 No	number,	hard,	not	recyclable	 		 		
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Putrescible	 Garden	

grass	clippings,	

weeds,	trees	 		

		 Kitchen/food	-	compostable	 		 		

		 Kitchen/food	-	non-compostable	
food	scraps,	dead	

animals	 		

Ferrous	metals	 Steel	cans	 food	cans	 		

		 Other	

Car	body,	roofing	iron,	

appliances,	white	

goods	 		

Non-ferrous	

metals	 Aluminium	cans	 		 		

		 Other	

copper	pipe,	

aluminium	window	 		

Mixed	waste/	

Composites	 		 		 		

Glass	 Brown	bottle	 		 		

		 Clear	bottle	 		 		

		 Green	bottle	 		 		

		 Glass	jars	 		 		

		 Other	 window	glass	 		

Textiles	 Leather	 		 		

		 Non-leather	
carpet,	curtains,	

textiles,	rags	 		

Nappies	&	

sanitary	 Nappies	&	Sanitary	
disposable	nappies,	

sanitary	napkins	 		

C&D	 C	&	D	waste	

rubble,	rocks,	

concrete,	etc.	 		

Timber	 Timber	 timber,	sawdust,	etc.	 		

Rubber	 Tyres	 		 		

		 Rubber	products	 rubber	pipes,	mats	 		

Hazardous	

household	 Paint	 		 		
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		 Fluorescent	globes	 		 		

		 Dry	cell	batteries	 		 		

		 Car	batteries	 		 		

		 Car	oil	 		 		

		 Cooking	oil	 		 		

		 Medical	waste	 		 		

		 Other	

cleaning	agents,	

aerosols,	glues,	

cosmetics,	lighters,	

agrichemicals	 		

TOTAL	 	 	 	

Source:	Based	on	Solid	Waste	Analysis	Protocol	(NZ	Ministry	for	the	Environment	2002).	
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8.4 ARTICULATED	TRUCK	ENERGY	AND	FUEL	CALCULATIONS	

Table	8.3	Estimated	fuel	consumption	(litres	of	diesel)	and	energy	consumption	(GJ)	from	

the	transport	of	recyclables	from	Alice	Springs	to	reprocessing	facilities.	

Recyclable	
Material	 Fu
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on
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Aluminium	 909	 81	 0.029	 35	 3.1	 1.13	

Steel	 1,034	 45	 0.016	 40	 1.7	 0.63	

Copper	 432	 17	 0.015	 17	 0.7	 0.58	

Paper/cardboard	 852	 35	 0.016	 33	 1.4	 0.60	

Newsprint	 896	 37	 0.016	 35	 1.4	 0.60	

Liquid	Paper	Board	 1,026	 42	 0.016	 40	 1.6	 0.60	

Office	paper	 852	 35	 0.016	 33	 1.4	 0.60	

Glass	 504	 34	 0.022	 19	 1.3	 0.85	

PET	 648	 73	 0.032	 25	 2.8	 1.25	

HDPE	 648	 73	 0.032	 25	 2.8	 1.25	

PVC	 646	 73	 0.032	 25	 2.8	 1.25	

Mixed	plastics	 504	 45	 0.030	 19	 1.8	 1.15	

Rubber	tyres	 624	 25	 0.015	 24	 1.0	 0.58	

Organics	 520	 27	 0.018	 20	 1.1	 0.70	

Timber	pallets	 504	 39	 0.025	 19	 1.5	 0.98	

	

It	 should	 be	 noted	 that	 the	 results	 presented	 in	 Table	 11	 are	 not	 adjusted	 for	 any	

duplicating	 travel	 distances	 (km)	 previously	 accounted	 for	 in	 the	 DECCW	 (DECCW	 2010,	

Appendix	7,	p.	6	-	7)	study.	This	is	to	show	the	actual	fuel	and	energy	consumption	from	the	

transport	of	 recyclables	 from	Alice	Springs	 to	 reprocessing	 facilities	per	 tonne	of	material	

transported	 and	per	 tonne.km	 transported.	 The	 adjustment	 is	 presented	 in	 the	 following	

chapter.		
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8.5 ENVIRONMENTAL	 BENEFITS	 AND	 IMPACTS	 OF	 RECYCLING	 VARIOUS	 MATERIALS	

FROM	KERBSIDE	SOURCES	

Note:	Benefits	are	shown	in	negative,	impacts	are	shown	as	positive.	

Table	8.4	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	steel	from	kerbside	

sources,	collected	in	Alice	Springs	and	reprocessed	interstate.	

	**	original	data	from	DECCW	(2010,	pp.	31,	Appendix	1).	

Table	8.5	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	paper	&	cardboard	from	

kerbside	sources,	collected	in	Alice	Springs	and	reprocessed	interstate.

**	original	data	from	DECCW	(2010,	pp.	8,	Appendix	3).	

Table	8.6	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	newsprint	from	kerbside	

sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW	(2010,	pp.	24,	Appendix	3).	

	

	

Steel

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport,impact,from,
Alice,Springs,to,
reprocessing,facility

Total,recycling,
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 1.24 0.12 1.36 G0.13 G1.5 G1.64 G0.3

Cumulative'energy'demand GJ'LHV 13.72 1.72 15.44 G1.92 G19.12 G21.04 G5.6

Water'use kL'H20 1.62 n/a 1.62 G0.02 0.68 0.67 2.3

Solid'waste tonnes 0.23 n/a 0.23 G0.99 G0.2 G1.18 G1.0

Recycling,process,impacts Avoided,process,impacts

Net,benefits,of,
recycling

Paper&and&Cardboard

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport&impact&from&
Alice&Springs&to&
reprocessing&facility

Total&recycling&
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 0.25 0.09 0.34 G0.78 G0.07 G0.85 G0.5

Cumulative'energy'demand GJ'LHV 3.34 1.32 4.66 G2.01 G10.65 G12.66 G8.0

Water'use kL'H20 4.8 n/a 4.80 0.26 G30.47 G30.21 G25.4

Solid'waste tonnes 0.1 n/a 0.10 G0.74 0 G0.74 G0.6

Recycling&process&impacts Avoided&process&impacts

Net&benefits&of&
recycling

Newsprint

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport-impact-from-
Alice-Springs-to-
reprocessing-facility

Total-recycling-
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 1.3 0.08 1.38 F0.77 F1.52 F2.29 F0.9

Cumulative'energy'demand GJ'LHV 14.14 1.19 15.33 F1.87 F18.6 F20.47 F5.1

Water'use kL'H20 12.33 n/a 12.33 0.26 F25.65 F25.39 F13.1

Solid'waste tonnes 0.12 n/a 0.12 F0.74 F0.05 F0.79 F0.7

Recycling-process-impacts Avoided-process-impacts

Net-benefits-of-
recycling
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Table	8.7	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	liquid	paperboard	(LPB)	

from	kerbside	sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

**	original	data	from	DECCW	(2010,	pp.	40,	Appendix	3).	

Table	8.8	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	office	paper	from	

kerbside	sources	(tonnes),	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW	(2010,	pp.	48,	Appendix	3).	

Table	8.9	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	glass	from	kerbside	

sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW	(2010,	pp.	6,	Appendix	5).	

	 	

Liquid&Paper&Board

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport&impact&from&
Alice&Springs&to&
reprocessing&facility

Total&recycling&
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 1.04 0.11 1.15 F0.71 F0.03 F0.74 0.4

Cumulative'energy'demand GJ'LHV 10.28 1.59 11.87 F2.08 F4.98 F7.07 4.8

Water'use kL'H20 5.38 n/a 5.38 0.23 F14.27 F14.04 F8.7

Solid'waste tonnes 0.46 n/a 0.46 F0.77 0 F0.77 F0.3

Recycling&process&impacts Avoided&process&impacts

Net&benefits&of&
recycling

Office&paper

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport&impact&from&
Alice&Springs&to&
reprocessing&facility

Total&recycling&
impacts

Collection'&'

landfill**

Primary'

material'

production**

Total'avoided'

impacts**

Global'warming t'CO2 1.63 0.09 1.72 H0.78 H1.59 H2.37 H0.6

Cumulative'energy'demand GJ'LHV 19.17 1.32 20.49 H2.01 H21.29 H23.3 H2.8

Water'use kL'H20 22.6 n/a 22.60 0.26 H25.76 H25.5 H2.9

Solid'waste tonnes 0.09 n/a 0.09 H0.74 H0.28 H1.02 H0.9

Recycling&process&impacts Avoided&process&impacts

Net&benefits&of&
recycling

Glass

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport+impact+from+
Alice+Springs+to+
reprocessing+facility

Total+recycling+
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 0.09 0.09 0.18 F0.06 F0.59 F0.65 F0.5

Cumulative'energy'demand GJ'LHV 1.27 1.26 2.53 F0.85 F6.49 F7.33 F4.8

Water'use kL'H20 0.02 n/a 0.02 F0.01 F2.32 F2.32 F2.3

Solid'waste tonnes 0.09 n/a 0.09 F1 F0.03 F1.03 F0.9

Recycling+process+impacts Avoided+process+impacts

Net+benefits+of+
recycling
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Table	8.10	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	PET	#1	from	kerbside	

sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW	(2010,	pp.	8,	Appendix	6).	

Table	8.11	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	HDPE	#2	from	kerbside	

sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW	(2010,	pp.	24,	Appendix	6).	

Table	8.12	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	PVC	#3	from	kerbside	

sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW	(2010,	pp.	40,	Appendix	6).	

	

	

	

	

	

	

PET$#1

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport$impact$from$
Alice$Springs$to$
reprocessing$facility

Total$recycling$
impacts

Collection'&'

landfill**

Primary'

material'

production**

Total'avoided'

impacts**

Global'warming t'CO2 1.59 0.16 1.75 H0.24 H2.3 H2.54 H0.8

Cumulative'energy'demand GJ'LHV 20.47 2.32 22.79 H3.38 H65.53 H68.91 H46.1

Water'use kL'H20 29.65 n/a 29.65 H0.03 H9.24 H9.27 20.4

Solid'waste tonnes 0.19 n/a 0.19 H0.95 H0.02 H0.97 H0.8

Recycling$process$impacts Avoided$process$impacts

Net$benefits$of$
recycling

HDPE%#2

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport%impact%from%
Alice%Springs%to%
reprocessing%facility

Total%recycling%
impacts

Collection'&'

landfill**

Primary'

material'

production**

Total'avoided'

impacts**

Global'warming t'CO2 1.27 0.19 1.46 H0.3 H1.8 H2.1 H0.6

Cumulative'energy'demand GJ'LHV 16.41 2.79 19.20 H4.32 H62.45 H66.77 H47.6

Water'use kL'H20 4.67 n/a 4.67 H0.03 H1.33 H1.36 3.3

Solid'waste tonnes 0.35 n/a 0.35 H0.95 H1.95 H2.9 H2.6

Recycling%process%impacts Avoided%process%impacts

Net%benefits%of%
recycling

PVC$#3

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport$impact$from$
Alice$Springs$to$
reprocessing$facility

Total$recycling$
impacts

Collection'&'

landfill**

Primary'

material'

production**

Total'avoided'

impacts**

Global'warming t'CO2 0.47 0.19 0.66 H0.01 H1.84 H1.85 H1.2

Cumulative'energy'demand GJ'LHV 6.22 2.78 9.00 H0.13 H44.9 H45.03 H36.0

Water'use kL'H20 6.65 n/a 6.65 0 H70.67 H70.67 H64.0

Solid'waste tonnes 0.27 n/a 0.27 H0.95 H0.06 H1.01 H0.7

Recycling$process$impacts Avoided$process$impacts

Net$benefits$of$
recycling
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Table	8.13	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	mixed	plastics	#7	from	

kerbside	sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW		(2010,	pp.	55,	Appendix	6).	

	

Table	8.14	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	mixed	food	&	garden	

waste	from	kerbside	sources,	collected	in	Alice	Springs	and	reprocessed	interstate.			

	**	original	data	from	DECCW	(2010,	pp.	13,	Appendix	4).	

	

Table	8.15	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	garden	waste	only	

from	kerbside	sources,	collected	in	Alice	Springs	and	reprocessed	interstate.		

	**	original	data	from	DECCW	(2010,	pp.	14,	Appendix	4).	

	 	

Mixed&plastics&#7

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport&impact&from&
Alice&Springs&to&
reprocessing&facility

Total&recycling&
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 0.7 0.12 0.82 F0.19 F2.05 F2.24 F1.4

Cumulative'energy'demand GJ'LHV 9.54 1.75 11.29 F2.72 F65.06 F67.78 F56.5

Water'use kL'H20 12.53 n/a 12.53 F0.02 F1.14 F1.16 11.4

Solid'waste tonnes 0.14 n/a 0.14 F0.95 F0.02 F0.97 F0.8

Net&benefits&of&
recycling

Recycling&process&impacts Avoided&process&impacts

Mixed&food&&&garden&waste

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport&impact&from&
Alice&Springs&to&
reprocessing&facility

Total&recycling&
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 0.17 0.06 0.23 G0.31 G0.11 G0.42 G0.2

Cumulative'energy'demand GJ'LHV 1.07 0.92 1.99 G0.92 G0.33 G1.25 0.7

Water'use kL'H20 0.09 n/a 0.09 0.1 G0.63 G0.53 G0.4

Solid'waste tonnes 0 n/a 0.00 G0.35 0 G0.35 G0.4

Net&benefits&of&
recycling

Recycling&process&impacts Avoided&process&impacts

Garden'waste

Impact'catergory Unit Collection,'sorting,'reprocessing**

Transport'impact'from'
Alice'Springs'to'
reprocessing'facility

Total'recycling'
impacts

Collection'&'
landfill**

Primary'
material'
production**

Total'avoided'
impacts**

Global'warming t'CO2 0.17 0.06 0.23 G0.36 G0.14 G0.5 G0.3

Cumulative'energy'demand GJ'LHV 1.07 0.92 1.99 G1.26 G0.28 G1.53 0.5

Water'use kL'H20 0.09 n/a 0.09 0.11 G0.68 G0.57 G0.5

Solid'waste tonnes 0 n/a 0.00 G0.61 0 G0.61 G0.6

Net'benefits'of'
recycling

Recycling'process'impacts Avoided'process'impacts
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Table	8.16	Estimated	benefits	and	impacts	of	recycling	one	tonne	of	glass	from	kerbside	

sources,	collected	and	reprocessed	in	Alice	Springs.	

	

**	original	data	from	DECCW	(2010,	pp.	6,	Appendix	5).	

	

Table	8.17	Estimated	benefits	and	impacts	of	composting	one	tonne	of	mixed	food	and	

garden	waste	from	kerbside	sources,	collected	and	reprocessed	in	Alice	Springs.	

	

**	original	data	from	DECCW	(2010,	pp.	13,	Appendix	4).	

Impact	catergory Unit Collection,	sorting,	reprocessing
Adjustment	for	recycling	
in	Alice	Springs**

Total	recycling	
impacts**

Collection	&	
landfill

Primary	
material	
production

Total	avoided	
impacts

Net	benefits	of	
recycling**

Global	warming t	CO2 0.09 -0.003 0.09 -0.06 -0.59 -0.65 -0.56
Cumulative	energy	demand GJ	LHV 1.27 -1.3 0.01 -0.85 -6.49 -7.33 -7.32
Water	use kL	H20 0.02 n/a 0.02 -0.01 -2.32 -2.32 -2.3
Solid	waste tonnes 0.09 n/a 0.09 -1 -0.03 -1.03 -0.94

Recycling	process	impacts Avoided	process	impactsGlass

Impact	catergory Unit Collection,	sorting,	reprocessing
Adjustment	for	recycling	
in	Alice	Springs**

Total	recycling	
impacts**

Collection	&	
landfill

Primary	
material	
production

Total	avoided	
impacts

Net	benefits	of	
recycling**

Global	warming t	CO2 0.17 -0.01 0.16 -0.31 0.24-																 -0.55 -0.39
Cumulative	energy	demand GJ	LHV 1.07 -0.9 0.155 -0.92 1.91-																 -2.83 -2.68
Water	use kL	H20 0.09 n/a 0.09 0.1 -0.63 -0.53 -0.44
Solid	waste tonnes 0 n/a 0 -0.35 0 -0.35 -0.35

Avoided	process	impactsRecycling	process	impactsMixed	food	and	garden	waste
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8.6 	BUSINESS	WASTE	SURVEY,	ALICE	SPRINGS	

This	survey	aims	to	understand	current	waste	management	practices	and	identify	recycling	

opportunities	for	the	tourism	and	hospitality	sector	in	Alice	Springs.	Please	estimate	your	

answers	as	best	you	can.	All	information	collected	will	be	treated	with	the	strictest	

confidentiality.	Thank	you	for	taking	the	time	to	complete	this	survey.	

	

Question	1:	What	type	of	business	do	you	operate?	

Category	type	 Please	tick	

Accommodation	 			Backpacker	

			Bed	and	Breakfast	

	Caravan	Park	

	Hotel	

	Motel	

Number	of	beds		______________________________	

Festivals,	Events	&	

Venues	

(Please	specify)	

	

__________________________________________________	

Restaurants	&	Catering	

Services	

			Bar	

		Café	

	Restaurant	

Retail	outlets	 	Art	gallery	

	Tourist	shop	

Tourist	Attraction	

(Please	specify)	

	

__________________________________________________	

Tour	operator	 	Tour	operator	

Transport	operators	 	Airline	

	Bus	/	coach		

	Car	hire	

	Other	

Other		

(Please	specify)	

	

__________________________________________________	
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Question	2	&	3:	How	do	you	currently	dispose	of	your	general	waste?		

Q2.	Disposal	method	

(If	more	than	one	method	is	used,	please	write	

second	disposal	method	and	frequency	to	side	

of	table)	

Q3.	Frequency	of	pickup		

Please	select	frequency	of	service	

	Council	pickup	

	Skip	(Private	contractor)		

	I	take	it	directly	to	landfill	

	I	don’t	know	

		Other		

	(Please	specify)	-

____________________________________	

	Daily	

	Weekly	

	Fortnightly	

	Monthly	

		I	don’t	know	

	Other	

(Please	specify)	-

____________________________________	

	

Question	4:	How	much	waste	does	your	business	generate	per	week	during	peak	season?	

If	you	have	waste	records	from	your	waste	disposal	bills	and	are	willing	to	disclose,	please	

provide	a	photocopy	of	a	typical	monthly	bill/s	from	peak	season	(July	–	September)	to	the	

researcher.	

If	you	do	not	have	this	information,	please	estimate	how	much	rubbish	you	would	generate	

on	an	average	week	during	peak	tourist	season	(July	–	September).	

Quantity	per	week	(number	of	

bins/skips/tip	runs	per	week)	

Type	of	bins	

	 Number	of	full	240L	wheelie	bins	

	 Number	of	skips	(please	specify	cubic	metre	

size).	If	you	share	a	skip	with	other	

businesses	please	estimate	e.g.	¼	skip.	

	

	 Weight	from	tip	run	(tonnes)	
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Question	5:	What	does	your	waste	look	like?	

From	your	knowledge	of	your	business	practice,	list	the	top	three	types	of	waste	in	your	

waste	stream.	

Waste	type	

1)	

2)	

3)	

	

Question	6:	How	much	do	you	currently	spend	on	waste	management	per	month?	

	$1	-	$500	

	$500	-	$1000	

	$1000	-	$1500	

	$1500	-	2000	

	>	$2000	

	I’m	not	sure,	it’s	part	of	my	Council	rates	

	I’m	not	sure,	it’s	part	of	my	rent	

	

Question	7:	Do	you	currently	recycle	waste	generated	by	your	business?	

	Yes	 	 	

	No	

	Unsure	

	

Question	8:	If	you	answered	Yes	to	Q7,	please	tick	what	materials	you	are	recycling	

and/or	composting	

	Aluminium	cans	

	Cardboard	/	paper	

	Food	waste	

	Glass	

	Green	waste	

	Liquid	waste	

	Plastic	

	Steel	
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	Textiles	

	Other	(Please	specify)_____________________________________________________		

	

Question	9:	Please	outline	what	some	of	your	barriers	are	to	recycling	

Please	tick	more	than	one	box	if	appropriate.		

	Lack	of	recycling	facilities	in	Alice	Springs	

	Not	enough	time	

		Lack	of	space	to	store	recycling	

	Other	(Please	specify)	_____________________________________________________	

	

Question	10:	Do	you	think	the	fact	that	Alice	Springs	does	not	have	recycling	facilities	is	

perceived	as	a	negative	by	tourists?	

	Yes	

	No	

	Unsure	

	

Question	11:	Would	you	participate	in	a	kerbside	recycling	collection	service	for	your	

business	if	it	were	available?	

	Yes	

	No	

	Unsure		

	

Question	12:	How	much	would	you	be	prepared	to	pay	for	a	kerbside	recycling	collection	

service	for	your	business?	

	10%	more	than	my	current	waste	management	expenditure	

	20%	more	than	my	current	waste	management	expenditure	

	30%	more	than	my	current	waste	management	expenditure	

	Other	(Please	specify)

	 ___________________________________________________	
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Question	13:	If	recycling	services	were	available,	what	materials	would	you	most	like	to	

recycle?		

List	the	top	three	materials	you	would	like	to	recycle,	with	a	number	1	next	to	the	material	

you	would	most	like	to	recycle.		

______	Aluminium	cans	

______	Cardboard	/	Paper	

______	Food	waste	

______	Glass		

______	Green	waste	

______	Liquid	waste	

______	Plastic	

______	Steel	

______	Textiles	

______	Other	(Please	specify)	_______________________________________________			

	

Question	14:	How	do	you	think	a	new	Kerbside	Recycling	Service	should	be	funded?	

Please	tick	more	than	one	box	if	appropriate.	

	Business	sector	(through	a	%	increase	in	waste	charges)	

	Residents	(through	a	%	increase	in	waste	charges)	

		Tourists	(through	an	environmental	levy)	

		A	combination	of	all	sectors	depending	on	usage	

	Other	(Please	specify)	___________________________________________________		

	

Question	15:	What	percentage	of	your	customers	are	tourists	vs.	locals?	

Give	your	best	estimate	of	%	tourists/visitors	and	%	locals	that	frequent	your	business.	This	

will	be	used	to	apportion	waste	from	the	tourist	sector	vs.	local	waste.	

Tourists	/	Visitors	 __________________________________	%	

Locals	 	 	 __________________________________	%	
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Question	16:	How	many	customers	on	average	do	you	serve	per	day	during	peak	season?		

This	information	will	be	used	to	approximate	waste	generated	from	your	business	on	a	per	

customer	basis	during	peak	season	(July	–	September).	

__________________	customers	per	day	during	peak	season	(July	–	September)	

	

Question	17:	Does	your	business	currently	buy	any	products	made	from	recycled	or	

compostable	materials?	

Please	tick	if	your	business	currently	purchases	reusable,	recycled	or	compostable	products.	

	Office	paper	

	Toilet	paper	

	Serviettes	/	paper	towel	

	Cups	/	plates	/	cutlery	

	Take	away	containers	

	Straws		

	Alternatives	to	plastic	bags	

	Other	(Please	specify)	________________________________________________	

	

Question	18:	Please	outline	what	some	of	your	barriers	are	to	buying	recycled	products	

Please	tick	more	than	one	box	if	appropriate	

	Availability	of	product	

	Knowledge	of	what	products	are	available	

	Price	

	Quality	

	Other	(Please	specify)_________________________________________________	

	

Question	19:	Do	you	have	any	other	ideas	for	reducing	business	waste	in	Alice	Springs	or	

any	other	comments?		

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________	
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Question	20:	If	you	are	happy	to	be	contacted	for	further	involvement	in	the	study,	for	

example	as	a	potential	case	study	or	to	analyse	bills,	please	leave	your	contact	details.		

Business	name:		_____________________________________________________________	

Contact	person:	_____________________________________________________________	

Contact	number:_____________________________________________________________	

	

Thank	you	for	completing	this	survey!	

	

Please	return	this	survey	to:	 Rachel	O’Leary		

c/o	CDU	–	Alice	Springs	

PO	Box	795	

Alice	Springs	NT	0871	or	

	 	 	 	 racheleloise@gmail.com	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

This	survey	is	being	conducted	as	part	of	a	Masters	(Research)	degree	on	waste	management	through	Charles	

Darwin	University.	Please	contact	research	student	Rachel	O’Leary	on	0403	336	082	for	further	information
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9 Glossary	

	

Word	/	Acronym	 Definition	

	

Anaerobic	digestion	 Where	 biodegradable	 material	 is	 broken	 down	 by	

microorganisms	in	the	absence	of	oxygen	(Nair	2010,	p.	3).	

	

Articulated	truck	 Refers	to	a	‘tractor’	(or	prime	mover),	which	tows	a	trailer.	

Otherwise	known	as	a	semi-trailer	truck	(Wikipedia	2015a).	

	

Container	Deposit		

Scheme	(CDS)	

	

The	Northern	Territory	Government’s	CDS	offers	a	financial	

incentive	 (10	 cents)	 per	 beverage	 container,	 in	 order	 to	

encourage	the	collection	and	deposit	of	recyclable	material	

(NT	Environment	Protection	Authority	2014).	

	

Beneficiated	glass	 Glass	 that	 has	 been	 sorted	 by	 colour	 and	 crushed	 to	 a	

particle	size	of	>	10mm	(APrince	Consulting	Pty	Ltd	2006,	p.	

81).	

	

Biogas	 A	gas	consisting	of	primarily	methane	and	carbon	dioxide,	

which	is	formed	by	anaerobic	digestion,	which	can	be	used	

as	 a	 fuel	 gas	 in	 domestic	 and	 commercial	 applications	

(Macquarie	Dictionary	2015).	

	

Clean	fill	 Material	 that	 will	 have	 no	 harmful	 effects	 on	 the	

environment	 and	 which	 consists	 of	 rocks	 or	 soil	 arising	

from	 the	 excavation	 of	 undisturbed	 material	 (WA	

Environmental	Defender's	Office	2007,	p.	47).	
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CO2-e		 Carbon	 dioxide	 equivalent	 is	 a	measure	 used	 to	 compare	

the	global	warming	potential	(GWP)	of	various	greenhouse	

gases	relative	to	the	concentration	of	CO2	(Planet	Ark	2015).	

	

	

Cumulative	Energy		

Demand	(CED)	

	

All	 energy	 use	 including	 fossil,	 renewable,	 electrical	 and	

feedstock.	CED	 is	measured	 in	terms	of	Giga-Joules	 (GJ)	of	

fossil	energy	(Low	Heating	Value)	(Planet	Ark	2015).	

	

Density		 Calculated	 as	 mass	 (i.e.	 weight	 in	 kg)	 divided	 by	 volume	

(m3)	and	is	reported	in	kg/m3	(WRAP	2010,	p.	5).	

	

Garden	waste	 Waste	derived	from	gardens,	such	as	grass	clippings,	small	

twigs	or	leaves.	Used	interchangeably	with	‘green	waste’	in	

this	thesis.	

	

GJ	LHV	

	

Giga-Joules	 (GJ)	 of	 fossil	 energy	 (Low	 Heating	 Value)	 is	 a	

measure	of	Cumulative	Energy	Demand.	One	Giga-Joule	 is	

one	 billion	 joules	 (a	 unit	 of	 energy).	 One	 GJ	 LHV	 is	 the	

equivalent	 of	 178	 kWh,	 with	 the	 average	 Australian	

household	consuming	6,000	kWh	(Planet	Ark	2015).	

	

Green	waste	 Biodegradable	garden	or	park	waste	such	as	grass	clippings		

or	 leaves	 (Environment	 Protection	 and	 Heritage	 Council	

2010,	p.	359).	Used	interchangeably	with	‘garden	waste’	in	

this	thesis.		

	

Gross	combination		

weight	(gcw)	

Is	the	maximum	allowable	combined	mass	of	a	towing	road	

vehicle	 as	 specified	 by	 the	 manufacturer,	 which	 includes	

the	vehicle,	fuel,	accessories,	passengers,	cargo	and	trailers	
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(Wikipedia	2015b).	

Kerbside	Recycling		

Service	(KRS)	

Refers	 to	 the	 regular	 domestic	 kerbside	 collection	 of	

recyclables	 through	 a	 specific	 bin	 (separate	 to	 general	

waste),	 consisting	 of	 dry	 recyclable	 materials	 including	

beverage	 containers,	 paper,	 cardboard,	 plastics,	 glass	 and	

metals.	 It	 is	 usually	 operated	 as	 part	 of	 Council’s	 waste	

management	 services	 (SA	 Environment	 Protection	

Authority	2009,	p.	5).	

Life	Cycle		

Assessment	(LCA)	

LCA	 is	 a	 methodology	 used	 to	 assess	 the	 environmental	

impacts	 and	 resources	used	 throughout	 the	 life	 cycle	of	 a	

product,	 including	during	 the	acquisition	of	 raw	materials,	

production,	 the	 use	 of	 the	 product	 and	 finally	 its	 waste	

management	(Ayres	1995,	p.	200).	

	

Liquid	Paperboard	(LPB)	 A	 type	 of	 cardboard	 with	 waterproof	 properties,	 mainly	

used	in	food	packaging.	It	generally	has	a	layer	of	plastic	(or	

sometimes	 aluminium)	 coating	 inside	 the	 container.	 The	

cardboard	 and/or	 aluminium	 can	 be	 recycled	 (Wikipedia	

2015c).	

	

Material	Recovery	Facility	

	

Is	a	specialised	plant	that	receives,	separates	and	prepares	

recyclable	 materials	 for	 marketing	 to	 end-user	

manufacturers	 (Environment	 Protection	 and	 Heritage	

Council	2010,	p.	360).	

	

Mixed	waste	 For	the	purpose	of	my	study,	mixed	waste	is	a	combination	

of	 waste	 types,	 which	 have	 not	 been	 separated	 for	

recycling.	 Recyclables	 may	 be	 contaminated,	 for	 example	

food	on	paper,	rendering	them	unable	to	be	recycled.		

	

Municipal	Solid		 Waste	 produced	 primarily	 by	 households	 and	 council	
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Waste	(MSW)	 operations	 (including	 public	 bins,	 parks	 and	 gardens,	

council	 engineering	 works,	 street	 sweeping)	 (NT	

Environment	Protection	Authority	2015d,	p.	24).	

	

Organic	waste	 For	 the	 purposes	 of	 my	 study,	 organic	 waste	 was	

categorised	 as	 food	 and	 garden	 waste.	 Whilst	 organic	 in	

origin,	 ‘Paper	 &	 Cardboard’	 were	 identified	 as	 a	 separate	

category	of	recyclable	material.	

Payload	capacity	 Of	a	truck	is	the	weight	(tonnes)	of	material	that	the	trailer	

can	hold	(Coyle	2007).	

	

Plastic	Coding	System	 A	 voluntary	 coding	 system	 to	 help	 people	 identify	 and	

separate	plastics	for	recycling.	The	plastic	coding	system	is	

numbered	 from	 1	 to	 7;	 PET	 (#1)	 =	 Polyethylene	

Terephthalate;	HDPE	(#2)	=	High-density	Polyethylene;	PVC	

(#3)	 =	 Polyvinyl	 Chloride;	 LDPE	 (#4)	 =	 Low-density	

Polyethylene;	 PP	 (#5)	 =	 Polypropylene;	 PS	 (#6)	 =	

Polystyrene;	Other	(#7),	which	includes	all	other	resins	and	

multi-materials	 (Plastics	 and	 Chemicals	 Industries	

Association	2015,	p.	1).	

	

Product	stewardship	 Product	 stewardship	 schemes	 establish	 a	 means	 for	

relevant	 parties	 in	 the	 product	 chain	 (manufacturers,	

retailers,	 consumers,	 government)	 to	 share	 responsibility	

for	 the	products	 they	produce,	 handle,	 purchase,	 use	 and	

discard	 (NT	 Environment	 Protection	 Authority	 2015d,	 p.	

24).	

Recyclable	materials	 Materials	 that	 can	 be	 recovered	 and	 manufactured	 into	

products	(SA	Environment	Protection	Authority	2009,	p.	9)	,	

including	glass,	paper	&	cardboard,	metals,	plastic,	textiles	
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and	electronics.	

Reprocessing	facilities	 For	 the	 purposes	 of	 my	 study,	 a	 reprocessing	 facility	 is	

where	 recyclables	 are	 recycled	 and	 turned	 into	 new	

reusable	material.	

	

Sustainable	procurement	 Policies	which	allow	organisations	 to	meet	 their	needs	 for	

goods,	 services,	works	 and	utilities	 in	 a	way	 that	 achieves	

value	 for	money	 not	 only	 to	 the	 organisation,	 but	 also	 to	

society	and	the	economy,	whilst	minimising	damage	to	the	

environment	(WRAP,	2012,	p.	3).	

		

Tonne.kilometres	(tkm)	

	

One	 tonne	 of	 freight	 transported	 over	 one	 kilometre	

(McKinnon	&	Cambell	1997,	p.	3).	

	

Triple	road	train	 Consists	 of	 a	 prime	 mover	 towing	 three	 semi-trailers	 (SA	

Department	 for	Transport	Energy	and	 Infrastructure	2011,	

p.	5).	

	

Vehicle	lading	 A	measure	 of	 how	 efficiently	 a	 vehicle	 is	 being	 used.	 It	 is	

calculated	 by	 a	 ratio	 of	 tonne-km	 that	 a	 vehicle	 actually	

carries	 to	 the	 tonne-km	 it	 could	 have	 carried	 if	 on	 every	

loaded	 trip	 it	 was	 running	 at	 its	 maximum	 gross	 weight	

(McKinnon	&	Cambell	1997,	p.	3).	
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