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ABSTRACT 

The	 amount	 of	 garbage	 is	 rapidly	 increasing	 in	 China	
nowadays,	 which	 has	 led	 to	 severe	 environmental	
problems.	 Garbage	 recycling	 is	 imperative	 in	 dealing	
with	 the	 problem	 and	 garbage	 classification	 plays	 an	
essential	 role	 in	 the	 recycling	 process.	 However,	most	
Chinese	have	weak	awareness	of	garbage	classification.	
Therefore,	how	to	motivate	Chinese	to	classify	garbage	
correctly	has	been	of	concern.	Persuasive	technology	is	
used	 to	 intentionally	 change	 user’s	 behaviors	 or/and	
attitudes	by	designed	persuasion.	This	project	is	aimed	
at	 exploring	 whether	 persuasive	 technology	 can	 be	
employed	 to	 appeal	 to	 the	 motivation	 of	 Chinese	 for	
garbage	classification.	Persuasive	strategy	in	this	thesis	
is	based	on	 literature	 research.	Besides,	 a	prototype	 is	
developed	 to	 implement	 the	 persuasive	 strategy.	
Through	 user	 testing	 and	 interviews,	 it	 shows	 that	
persuasive	 technology	 can	 indeed	 appeal	 to	 the	 users’	
motivation	for	garbage	classification.	

ABSTRACT IN SWEDISH 

Mängden	skräp	ökar	snabbt	i	Kina	för	närvarande,	vilket	
har	lett	till	allvarliga	miljöproblem.	Återvinning	av	avfall	
är	 avgörande	 för	 att	 hantera	 problemet	 och	
skräpklassificering	 spelar	 en	 viktig	 roll	 i	
återvinningsprocessen.	De	 flesta	kineser	har	dock	svag	
medvetenhet	 om	 skräpsklassificering.	 Därför	 har	 det	
varit	 oroande	 hur	 man	 kan	 motivera	 kineser	 att	
klassificera	 skräp	 korrekt.	Övertalande	 teknik	 används	
för	 att	 avsiktligt	 ändra	 användarens	 beteenden	 eller	
attityder	 genom	utformad	övertalning.	 Projektet	 syftar	
till	att	undersöka	om	övertygande	teknik	kan	användas	
för	att	vädja	till	motiv	för	kineser	för	skräpklassificering.	
Övertalande	 strategi	 i	 denna	 avhandling	 bygger	 på	
litteraturforskning.	Dessutom	utvecklas	en	prototyp	för	
att	 implementera	 den	 övertygande	 strategin.	 Genom	
användartestning	 och	 intervjuer	 visar	 det	 att	

övertygande	 teknik	 verkligen	 kan	 vädja	 användarnas	
motivation	för	skräpsklassificering.	

INTRODUCTION  

The	developing	countries	have	fast-growing	economies	
and	persistent	urbanization	processes	worldwide,	which	
can	 lead	 to	 an	 increase	 in	 garbage	production	 [1].	The	
amount	 of	 garbage	 is	 especially	 large	 in	 China,	 which	
exceeds	202	million	tons	every	year	[2].	Incineration	and	
landfill	are	the	main	measures	for	garbage	disposal	[3].	
These	 measurements	 not	 only	 occupy	 limited	 land	
resources	but	also	do	long-lasting	harm	on	both	human	
health	and	the	environment	[4].	

China	has	 run	 a	 garbage	 recycling	 system	 for	 over	 ten	
years	 with	 unsatisfied	 outcomes	 [5].	 Within	 this	
recycling	 system,	 defects	 exist	 in	 every	 step	 of	 the	
recycling	chain.	The	chain	can	be	simplified	as	garbage	
classification	 by	 individuals,	 garbage	 collection	 in	
community,	and	ultimate	garbage	disposal	[5].	The	first	
step	 that	 people	 have	 a	 motivation	 for	 classifying	
garbage	 correctly	 is	 extremely	 fundamental	 and	
important	for	the	whole	chain.	

The	advanced	experience	of	some	countries	 in	garbage	
classification	 is	 worthy	 of	 having	 a	 look	 at.	 Punitive	
measures	and	rewards	are	mainly	employed	to	deal	with	
the	 situation,	 including	 Japan,	 Singapore,	 South	 Korea	
and	 some	 countries	 of	 the	 EU	 [6][7][8][9].	 Recently,	
punitive	measures	and	rewards	have	been	used	to	drive	
people	 to	 classify	 garbage	 in	 China.	 On	 the	 one	 hand,	
Beijing	 and	 Shanghai	 have	passed	punitive	 regulations	
on	 garbage	 classification	 [10][11].	 On	 the	 other	 hand,	
some	 organizations	 reward	 citizens	 if	 they	 correctly	
classify	garbage	[12].	Both	measurements	are	extrinsic	
motivations	to	encourage	people	to	classify	garbage	and	
it’s	 proven	 that	 the	 effect	 is	 imperfect	 up	 to	now	 [13].	
Extrinsic	motivation	refers	to	people’s	behavior	is	driven	
by	external	approval	or	rewards,	such	as	money,	 fame,	



 
  

 

 

 

and	 praise	 [14].	 While	 intrinsic	 motivation	 refers	 to	
behavior	 that	 is	 driven	 by	 pursuing	 more	 inherent	
rewards,	 such	as	 social	 justice,	 connection	with	nature	
and	 concern	 for	 others	 [14].	 In	 the	 author’s	 view,	
compared	 to	 only	 employing	 extrinsic	 motivations,	 a	
combination	 of	 intrinsic	 and	 extrinsic	 motivation	 to	
garbage	 classification	 may	 be	 more	 effective	 and	
sustainable.	

Persuasive	 technology	 (hereinafter	 PT)	 is	 defined	 as	
using	 technologies	 to	 change	 user’s	 behaviors	 or	
attitudes	 or	 both	 by	 persuasion	 without	 coercion	 or	
deception	[15].	It	implies	a	voluntary	change	in	behavior	
or	attitude.	PT	may	play	an	effective	role	in	appealing	to	
motivations	for	garbage	classification.	This	study	aims	at	
exploring	whether	 PT	 can	 appeal	 to	 the	motivation	 of	
Chinese	for	garbage	classification.	

BACKGROUND 

Garbage Production and Environmental Awareness in 
China 

The	amount	of	garbage	produced	in	China	is	quite	large.	
Approximate	 750	 million	 people	 are	 living	 in	 256	
medium	or	big	cities	of	China,	producing	180	million	tons	
of	 garbage	 every	 year	 [16].	 Landfill	 of	 garbage	 has	
occupied	about	800,000	acres	of	land	[16].	At	the	current	
growth	rate,	garbage	production	will	reach	200	million	
tons	 by	 2030	 [17].	 Setting	 up	 an	 effective	 recycling	
system	 is	 crucial	 for	 garbage	 disposal.	 The	 recycling	
system	entails	joint	efforts	of	individuals,	organizations,	
and	 government	 [18].	 Garbage	 classification	 by	
individuals	 is	 the	 first	 and	 foremost	 phase	 in	 the	
recycling	system.	Only	garbage	is	classified	correctly	can	
recycling	be	conducted	effectively.		

Environmental	 awareness	 is	 essential	 for	 garbage	
classification	[7].	However,	studies	have	found	that	most	
Chinese	have	low	environmental	responsibility	[12]	and	
weak	 awareness	 of	 garbage	 classification	 [19].	
Therefore,	 punitive	measures	 and	 rewards	 are	 carried	
out	recently	to	encourage	people	to	classify	garbage	[13].	

Other Design Work on Garbage Recycling 

Designs	about	how	to	motivate	people	to	recycle	garbage	
voluntarily	by	novel	technologies	have	been	tested.	One	
example	 is	 the	 “Fun	 Theory”	 application,	 a	 trash	 bin	
which	is	modded	with	sound	effects	aims	to	increase	the	
amount	of	trash	collected	in	it	[20].	When	people	came	

by	to	throw	away	a	piece	of	garbage,	the	trash	bin	made	
the	sound	like	the	bin	is	very	deep	[21].	the	experiment	
shows	it	reaches	the	target	and	the	main	reason	is	there	
is	 the	 “fun”	 element	 in	 the	 design.	 So	 adding	 the	 fun	
element	 into	 the	 design	 is	 a	 feasible	 way	 to	 change	
people’s	behaviors.		

Another	 example	 is	 the	 program	 developed	 by	 Alipay,	
which	 helps	 the	 user	 search	 the	 garbage	 classification	
method	by	using	AR	technology	[22].	Users	can	scan	the	
garbage	 items	with	 their	 smartphones	 to	 learn	how	 to	
classify	their	garbage	correctly.	The	search	results	show	
that	kitchen	garbage,	plastic	waste	and	burnable	waste	
are	among	the	most	searched	items	[22].	It	indicates	that	
these	frequently	used	methods	should	be	easily	reached	
in	the	prototype.		

Intrinsic Motivation and Extrinsic Motivation 

The	current	classification	measure	is	simply	divided	as	
“recyclable”	 and	 “unrecyclable”,	 which	 is	 basic	 and	
useless	[5].	When	the	society	realized	the	problem,	new	
measures	 of	 improving	 the	 effectiveness	 of	 garbage	
recycling	have	been	conducted.		

Punitive	regulations	have	been	enacted	to	require	people	
to	classify	garbage	correctly	[23].	For	example,	people	in	
Shanghai	and	Beijing	shall	be	fined	70	SEK	to	270	SEK	for	
wrong	 garbage	 classification.	 This	 measure	 means	
people	 are	 forced	 to	 classify	 garbage	 by	 an	 extrinsic	
motivation:	 law	 punishment.	 Because	 of	 the	 large	
population	in	China,	it	can’t	be	ensured	that	every	illegal	
behavior	is	caught	and	fined	[13].	Thus,	people	will	take	
their	 chance,	 and	 will	 not	 be	 restrained	 by	 the	
punishment.	 In	 the	 author’s	 view,	 this	 measure	 can’t	
produce	good	effects.	

Another	current	extrinsic	motivation	is	the	reward.	It’s	a	
bonus	point	system	that	can	motivate	citizens	to	recycle	
garbage	by	rewards.	Trash	bags	with	different	barcodes	
are	 distributed	 to	 every	 household,	 and	 one	 specific	
barcode	 corresponds	 to	 one	 kind	 of	 garbage.	 When	
people	 take	 the	 bags	 to	 the	 bonus	 collection	 station	
(figure	 1),	 the	 barcode	will	 be	 scanned	 to	 identify	 the	
category	of	the	garbage	and	the	bag	will	be	weighed	at	
the	 same	 time.	 The	 garbage	 category	 and	 weight	
determine	how	many	bonus	points	 the	person	can	get.	
According	 to	 bonus	 points,	 people	 can	 get	 gifts	 as	
rewards.	As	garbage	classification	is	time-consuming	for	
beginners,	in	a	fast-pacing	society,	people	may	regard	it	



	
  

 

 

as	 troublesome	 to	 classify	 garbage	 [13].	 For	 most	
Chinese	who	are	busy,	the	rewarding	measure	is	not	too	
attractive	to	encourage	them	to	classify	garbage.	

	
Figure	1:	Bonus	collection	station	

The	 current	 extrinsic	 motivations	 are	 believed	 to	 be	
impractical	 and	 imperfect	 [13].	 A	 combination	 of	
Intrinsic	 and	 extrinsic	 motivation	 may	 be	 better.	 Self-
transcendence	is	a	kind	of	intrinsic	motivation.	It’s	a	kind	
of	value	in	psychology	and	related	to	concern	for	others	
[24].	It	means	the	fullest	realization	in	giving	oneself	to	
something	beyond	oneself,	for	example,	in	altruism	[25].	
Self-enhancement	is	a	kind	of	extrinsic	motivation,	which	
is	based	on	the	pursuit	of	personal	fame	and	success	[26].	
PT	is	usually	used	to	make	people’s	sustainable	changes	
in	 attitudes	 and	 behaviors.	 PT	 is	 conducive	 to	 the	
formation	 of	 intrinsic	 motivation	 and	 extrinsic	
motivation	of	people.	

Persuasive Technology 
With	 the	 development	 of	 computers	 and	 other	 digital	
technologies,	 persuasive	 technology	 emerges	 as	 it	 is	 a	
more	 effective	 tool	 to	 change	 people’s	 behaviors	 and	
attitudes	 than	 traditional	media,	 such	 as	 books,	 flyers,	
and	 billboards	 [15].	 B.J.Fogg	 defined	 persuasive	
technology	 as	 “a	 computing	 system,	 device,	 or	
application	 intentionally	designed	to	change	a	person’s	
attitude	or	behavior	in	a	predetermined	way”	[15].	Well-
designed	persuasion,	instead	of	coercion	or	deception,	is	
the	 core	 of	 persuasive	 technology	 [15].	 The	 term	
“persuasion”	means	 an	 attempt	 to	 change	 attitudes	 or	
behaviors.	 “Coercion”	 implies	 force,	 although	 it	 may	
change	behaviors,	it	is	not	the	same	as	persuasion,	which	
implies	 a	 voluntary	 change	 in	 behaviors	 and	 attitudes	
[15].	 Persuasive	 technology	 is	 important	 in	 designing	
end-user	 computing	 products	 since	 the	 principle	 of	
persuasion	 can	 determine	 the	 interactive	 experience	

with	computers	[27].	For	example,	PT	has	been	applied	
to	 help	 teenagers	 get	 rid	 of	 smoking	 habit	 by	 playing	
interactive	 games	 [28],	 encourage	 older	 adults	 to	 do	
physical	 exercises	 by	 riding	 an	 interactive	 bike	 [29],	
teach	 tooth	 brushing	 to	 kindergarten	 children	 by	
toothbrush	game	[30].	Typical	design	principle	of	PT	is	
the	“Functional	Triad”,	which	is	a	design	framework	that	
illustrates	the	three	roles	of	PT:	 tool,	media,	and	social	
actor	(figure	2)	[15]:	

● PT	as	tools:	PT	is	designed	to	make	activities	easier	
and	more	effective.		

● PT	as	media:	PT	can	act	as	two	types,	symbolic	and	
sensory.	 Computing	 products	 can	 use	 symbols	 to	
convey	 information	 (for	 example,	 text,	 graphics,	
charts,	and	icons).	Sensory	media	provides	sensory	
information	such	as	audio	and	video.	

● PT	 as	 social	 actors:	 Relevant	 research	 has	 proved	
that	 human	 beings	 do	 respond	 to	 interactive	
technology	 as	 though	 it	 were	 a	 living	 being	 [31].	
People	 are	 persuaded	 by	 the	 same	 persuasion	
methods	 that	 humans	 use	 to	 influence	 each	 other,	
such	 as	 rewarding	 with	 a	 positive	 feedback,	
modeling	a	target	behavior	or	attitude.		

	
Figure	2	Persuasion	principle:	Functional	Triad	

For	 designers,	 the	 combination	 of	 the	 three	 roles	 can	
strengthen	the	persuasive	power	of	the	product	[15].	The	
research	question	of	this	project	is:	can	PT	be	employed	
to	 appeal	 to	 the	 motivation	 of	 Chinese	 for	 garbage	
classification?	

RESEARCH PROCESS 

A	 research	 framework	 was	 used	 in	 this	 project.	 It	
consists	 of	 user-centered	 design,	 autobiographical	
design,	and	user	testing	design.	

By	following	the	user-centered	design,	an	investigation	
of	 garbage	 classification	 in	 china	 is	 conducted	 by	 the	
literature	review.	This	 is	 intended	to	 figure	out	what	a	



 
  

 

 

 

potential	prototype	for	use	in	China	should	look	like	and	
whether	 it	 can	 be	 helpful	 for	 users	 living	 in	 China.	
Besides,	 to	reach	a	 full	understanding	of	 the	principles	
and	functions	of	PT,	literature	about	PT	is	also	learned.	
The	 persuasive	 strategy	 in	 this	 prototype	 is	 based	 on	
these	 studies.	 Then,	 the	 prototype	 is	 developed	 in	 an	
iterative	process,	which	aims	to	make	the	design	match	
the	context	that	 it’s	used	in	Chinese	society	and	satisfy	
their	 relevant	 needs.	 As	 for	 the	 evaluation	 phase,	 the	
effect	of	the	prototype	and	users’	feedbacks	is	accessed	
by	user	testing	and	interviews.		

Within	 the	 design	 phase	 of	 the	 user-centered	 design,	
some	 improvements	 in	 the	 prototype	 are	 inspired	 by	
autobiographical	design.	The	author	is	a	Chinese	person	
who	has	been	living	in	china	for	twenty-three	years,	so	
that	 life	 experience	 about	 garbage	 classification	 is	
applied	in	the	design	of	the	prototype.	The	author	is	the	
first	 testing	 subject	 of	 the	 prototype	 and	 detailed	
improvements	of	the	design	are	made.		

Within	the	evaluation	phase	of	the	user-centered	design,	
user	testing	design	is	employed.	The	goal	 is	to	find	out	
whether	 the	 users	 are	 persuaded	 by	 the	 designed	
persuasive	 technology	 and	 their	 feedbacks	 about	 the	
effect	of	the	prototype.	

Literature review 
Principles	and	examples	of	the	three	roles	about	PT	are	
learned	in	the	literature.	The	rules	of	PT	have	three	parts:	
tools,	 media,	 and	 social	 factors.	 PT	 has	 been	 widely	
applied	in	various	areas	where	people	are	suggested	to	
change	their	attitudes	and	behaviors,	such	as	children’s	
education,	the	removal	of	bad	habits	and	the	promotion	
of	environment-friendly	movement	[15].	

The	current	situation	of	garbage	classification	in	china	is	
also	 learned,	which	 is	 covered	 in	 the	background	part.	
The	 garbage	 problem	 is	 severe	 in	 China	 and	 most	
Chinese	have	weak	awareness	of	garbage	classification	
[19].	What’s	more,	punitive	measurements	and	rewards	
are	proposed	to	handle	the	problem	by	the	government,	
but	 it’s	 believed	 to	 be	 impractical	 and	 imperfect.	 The	
results	 of	 the	 literature	 review	 revealed	 that	 a	
combination	 of	 intrinsic	 and	 extrinsic	 motivation	
appealed	by	persuasive	technology	may	be	a	better	way	
for	correct	garbage	classification.	

Digital prototype on Wechat  
In	the	mobile	era,	social	media	run	on	the	phone	is	a	good	
carrier	 of	 persuasive	 technology.	 The	 prototype	 is	
designed	 for	 Chinese,	 and	 “Wechat”	 is	 a	 social	 media	
platform	used	by	almost	every	Chinese.	Due	to	the	fact	
that	Wechat	 is	 frequently	 and	widely	used	by	Chinese,	
launching	 the	prototype	as	 a	mini-program	on	Wechat	
makes	 the	 prototype	 easily	 accessible	 for	 Chinese.	
Compared	 to	 the	 traditional	way	 of	 searching	 garbage	
classification	 methods,	 such	 as	 books	 or	 websites,	 it’s	
more	 convenient	 and	 simpler	 for	 Chinese	 to	 find	
methods	by	clicking	the	mini-program	on	Wechat.	

User testing design 
After	 the	 prototype	 is	 developed	 and	 launched	 on	
Wechat,	user	testing	is	carried	out	with	10	participants.	
Participants	were	recruited	by	sending	requests	 to	 the	
author’s	personal	network	on	Wechat	platform	and	all	of	
them	 are	 the	 author’s	 family	members	 or	 friends.	 The	
experimental	 subjects	 consist	 of	 Chinese	 of	 different	
ages.	Since	participants	of	different	ages	have	different	
educational	 backgrounds,	 daily	 routines,	 awareness	 of	
environmental	responsibility,	the	variety	of	participants	
can	verify	the	universality	of	the	effect	of	the	prototype.	

Before	testing	starts,	subjects	are	asked	to	take	pictures	
of	 their	 daily	 garbage	 without	 correct	 classification.	
During	 the	 experiment,	 subjects	 classify	 garbage	 by	
following	 instructions	 displayed	 on	 the	 prototype.	 The	
experiment	 lasts	 about	 one	 week	 and	 after	 that	 these	
subjects	take	pictures	of	their	garbage	again	to	compare	
whether	 there	 is	 an	 improvement	 of	 the	 ability	 of	
garbage	 classification.	 Interviews	 are	 conducted	 to	
analyze	the	degree	of	the	motivation	of	these	subjects	for	
garbage	classification.		

RESULTS 

Design Result 

Scenario Descrip-on of the Prototype 

The	 following	 scenario	 describes	 the	 functions	 of	 the	
prototype:		

Mr.	White	goes	back	home	after	work.	He	finds	one	used	
battery	on	the	table	and	decides	to	classify	it.	He	opens	
Wechat	app	and	easily	finds	the	prototype	is	sticky	on	the	
top	of	the	main	page	of	Wechat	(figure	3).	



	
  

 

 

	
Figure	3	The	prototype	is	sticky	on	the	top	of	the	Wechat	

He	 enters	 the	 prototype	 by	 clicking	 it	 and	 then	 he	
watches	 a	 video	 that	 displays	 silent	 relaxing	 clouds	 is	
moving	with	blue	sky	as	background	(figure	4).	He	feels	
calm	 and	 peaceful	 although	 he	 is	 fatigue	 after	 a	 day’s	
work.	He	also	recognizes	how	a	good	environment	looks	
like.	

After	the	video,	it’s	the	main	page	of	the	prototype	(figure	
5).	On	the	top	half	of	the	page,	there	is	an	introductory	
video	 that	 tells	 him	 the	 current	 situation,	 reasons,	
measures	 and	 benefits	 about	 garbage	 classification	 in	
China.	 The	 video	 tries	 to	 persuade	 him	 with	 vivid	
descriptions	and	true	examples.	Mr.	White	learns	about	
the	 importance	 and	 necessity	 of	 garbage	 classification	
from	it,	this	strengthens	his	decision	to	correctly	classify	
the	battery.	

On	 the	 bottom	 half	 of	 the	main	 page,	 there	 is	 an	 area	
called	“frequently	used”	(figure	5).	It	shows	classification	
methods	 that	 the	 user	 frequently	 searches	 in	 the	
prototype.	Users	just	need	to	click	the	vivid	icons	to	learn	
about	the	relevant	methods	they	represent.	Since	it’s	the	
first	time	for	Mr.	White	to	classify	battery,	he	can’t	find	
the	 “battery”	 icon	 there.	 Then	 he	 gets	 battery	
classification	methods	by	typing	“battery”	in	the	search	
box.		

The	 result	 comes	 out	 in	 the	 garbage	 classification	
method	 list	 (figure	6),	where	users	can	simply	click	on	
the	interface	to	quickly	locate	the	information	they	want.	

	

	
Figure	4	Video	showing	relaxing	clouds	movement	

	
Figure	5	The	bottom	half	is	the	“frequently	used”	function,	

the	top	half	is	the	introductory	video	

	

	
Figure	6	Classification	method	list	in	the	main	page	

The	method	list	has	subcategories,	in	which	a	visual	icon	
stands	for	one	specific	kind	of	garbage	(figure	7).	

Used	battery	belongs	to	a	kind	of	 toxic	garbage	 for	 the	
environment,	 Mr.	 White	 clicks	 the	 “hazardous	 waste”	
icon	to	find	out	the	classification	method	for	used	battery	
(figure	8).	It	displays	a	picture	visually	showing	damages	
to	the	environment	caused	by	toxic	garbage.	Mr.	White	



 
  

 

 

 

feels	impressed	by	the	picture	and	he	thinks	he	has	the	
responsibility	to	take	care	of	the	environment,	not	only	
for	himself	but	also	for	others.	
	

	
Figure	7	Visual	icons	stand	for	specific	kinds	of	garbage	

	
Figure	8	Picture	showing	bad	effect	of	wrong	garbage	

classification	

After	 he	 clicks	 the	 “finish”	 button,	 an	 encouragement	
message	comes	out	(figure	9).	Mr.	White	feels	motivated	
by	positive	feedback.	

Different	 scores	 are	 assigned	 to	 different	 types	 of	
garbage	according	to	 their	 toxicity	 to	 the	environment.	
The	used	battery	gets	the	highest	score	while	tissue	gets	
the	 lowest.	 After	 Mr.	 White	 completes	 the	 battery	
classification,	scores	are	added	to	his	ranking	(figure	10).	
He	finds	that	his	score	is	highest	among	his	friends	and	
he	is	motivated	by	a	sense	of	success.	

	
Figure	9	Encouragement	message	when	goal	is		

	
Figure	10	Score	ranking	list.		

Descrip-on of the Three Roles of Persuasive Technology  

The	prototype	reflects	the	three	design	elements	of	PT:	
tool,	media,	and	social	factor.	A	combination	of	the	three	



	
  

 

 

elements	 contributes	 to	 the	 persuasive	 power	 of	 the	
prototype.	

“Tool”	element	in	PT	should	make	the	prototype	easier	
and	 more	 effective	 to	 use.	 Principle	 “reduction”	 is	 a	
concept	 in	 the	 “tool”	 element,	 which	 is	 utilized	 in	
simplifying	 a	 complex	 task	 into	 fewer	 steps	 of	
completion	and	making	target	behavior	easier	[15].	For	
example,	 the	 “reduction”	principle	 has	been	 applied	 in	
Amazon	for	purchasing	products.	Users	easily	buy	things	
with	“one-click”	shopping.	The	“reduction”	behind	"one-
click"	 shopping	 is	 effective	 in	motivating	 users	 to	 buy	
things	[15].	

The	 media	 part	 in	 PT	 conveys	 symbolic	 and	 sensory	
information	to	persuade	people	[15].	Various	media	such	
as	 images,	 icons	 and	 videos	 are	 used	 in	 the	 design	
process	 [15].	 Principles	 “cause-and-effect”	 and	 “halo	
effect”	 are	 used	 in	 media	 element	 design.	 Media	
displaying	 the	“cause-and-effect”	of	a	phenomenon	can	
show	users	the	link	between	cause	and	effect	clearly.	For	
example,	 the	 cigarette	 box	 usually	 shows	 a	 gruesome	
image	 for	 reducing	 tobacco	use.	 “Cause-and-effect”	 can	
also	 express	 good	 consequences.	 A	 poster	 that	
encourages	 people	 to	 do	 exercise	 showing	 good	 body	
shape	in	the	gym	is	a	good	example.	So	that	the	“cause-
and-effect”	 principle	 can	 make	 this	 link	 clear	 and	
compelling,	 prompting	 users	 to	 change	 attitudes	 or	
behaviors.	As	for	the	“halo	effect”	principle,	it	means	that	
physically	attractive	computing	products	are	potentially	
more	 persuasive	 than	 unattractive	 products	 [15].	 The	
more	visually	attractive	the	product	is	to	the	users,	the	
more	 likely	 it	 is	 to	 be	 persuasive.	 An	 experiment	 at	
Stanford	has	proved	that	a	good-looking	interface	can	be	
more	persuasive	[32].	

The	last	part	is	the	social	factor,	which	provides	a	social	
response	to	persuade	users	[15].	The	principle	of	praise	
is	 employed	 in	 the	 prototype.	 Praise	 can	 be	 words	 or	
symbols	to	make	the	user	more	open	to	persuasion	[31].	
Users	who	get	positive	feedback	from	the	social	factor	of	
PT	will	accept	persuasion	readily.	Score	ranking	function	
is	 designed	 to	 reward	 scores	 to	 users	 if	 they	 correctly	
classify	garbage	and	collected	scores	are	ranked	among	
friends.	This	can	give	a	sense	of	success	to	the	user,	thus	
it	 can	 appeal	 to	 the	 self-enhancement	 of	 the	 user	 in	
garbage	classification.	

Implementa-on of the Three Roles in the Prototype  

Persuasive	technology	in	the	prototype	is	explained	as:	

Tool:	 Considering	 the	 tool	 part	 of	 PT,	 the	 principle	
“reduction”	 is	 focused.	 The	 traditional	 way	 of	 finding	
correct	methods	for	garbage	classification	is	to	search	for	
information	on	books	or	websites,	people	need	time	and	
patience	 to	 identify	 fragmented	 information	 and	
complete	garbage	classification	correctly.	Three	specific	
designs	reflect	this	principle.	First	is	that	users	can	easily	
find	it	when	they	open	Wechat	(figure	3).	Second	is	that	
users	can	simply	click	on	the	interface	to	quickly	locate	
the	information	they	want	(figure	6).	The	third	is	the	area	
called	“frequently	used”	(figure	5).	Why	the	“reduction”	
principle	is	helpful	can	be	explained	from	a	psychological	
perspective.	Psychological	studies	suggest	that	humans	
seek	to	minimize	costs	and	maximize	gains.	[34]	Making	
a	 behavior	 easier	 to	 perform	 can	 increase	 the	
benefit/cost	 ratio	 of	 the	 behavior.	 Increasing	 the	
perceived	 benefit/cost	 ratio	 increases	 a	 person's	
motivation	 to	 engage	 in	 the	 behavior	more	 frequently	
[35].	 In	 addition,	 “reduction”	 also	 may	 increase	 the	
person's	belief	in	his	or	her	ability	to	perform	a	specific	
behavior	[35].	This,	in	turn,	can	help	the	person	develop	
a	more	positive	attitude	about	the	behavior,	and	they	will	
perform	 it	 more	 frequently.	 The	 “reduction”	 principle	
makes	the	search	process	simple,	and	it	will	not	occupy	
too	 much	 users’	 spare	 time,	 thereby	 building	 their	
confidence	 in	 garbage	 classification.	 It	 is	 an	 advantage	
for	applying	the	prototype	in	the	fast-pacing	life	of	China.	
Media:	two	videos,	pictures,	and	vivid	icons	are	used	in	
the	media	 element	 design	 of	 the	 prototype.	 One	 video	
displays	 the	Silent	 relaxing	 clouds	movement	and	blue	
sky	 (figure	 4).	 Another	 video	 introduces	 the	 garbage	
classification	 in	 China	 (figure	 5).	 Pictures	 showing	 the	
bad	effects	of	wrong	garbage	 classification	make	users	
clearly	 know	 the	 harm	 of	 no	 garbage	 classification	
(figure	 8).	 The	 use	 of	 videos	 and	 pictures	 reflects	 the	
principle	 “cause-and-effect”.	 They	 make	 users	 directly	
and	 clearly	 observe	 the	 cause	 and	 effect	 between	
garbage	classification	and	a	good	environment.	Users	can	
perceive	 the	harmful	outcome	 if	 they	don’t	 conform	to	
the	 classification	 methods.	 Hence,	 they	 may	 tend	 to	
follow	 the	 instructions	 for	 a	better	 environment.	 Icons	
stand	 for	 the	 classification	 methods	 in	 the	 prototype,	
which	can	strengthen	the	“halo	effect”	of	the	prototype	
(figure	7).	Halo	effect	means,	if	its	interface	or	onscreen	
picture	is	physically	attractive	or	cute,	users	may	assume	
the	 product	 is	 usable,	 and	 credible	 [36].	 Attractive	



 
  

 

 

 

computing	 products	 are	 potentially	 more	 persuasive	
than	unattractive	products.	
Social	factor:	When	it	comes	to	the	social	factor	element,	
the	prototype	tries	to	persuade	users	like	human	ways.	
The	 principle	 of	 praise	 is	 employed	 to	make	 users	 be	
more	open	to	persuasion.	Users	can	set	their	goals,	such	
as	how	many	 times	of	 garbage	 classification	per	week.	
When	 the	 goal	 is	 achieved,	 the	 user	 can	 get	
encouragement	 when	 they	 click	 the	 “finish”	 button	
(figure	9).	Another	social	factor	design	is	score	ranking	
function	(figure10).	According	to	the	scores,	users	will	be	
ranked,	 so	 that	 they	 can	 compete	with	 their	 friends	 in	
how	many	scores	they	have	collected.	The	top	three	are	
awarded	gold,	silver,	bronze	medal	respectively,	which	is	
a	good	motivation	for	them	to	do	garbage	classification	
with	enthusiasm.	

Testing Results 
Ten	 Chinese	 with	 different	 ages	 participate	 in	 this	
testing.	Among	them,	two	are	teenagers,	three	are	adults	
with	ages	from	20	to	35,	three	are	adults	with	ages	from	
35	to	50,	and	the	last	two	are	over	50.	They	are	asked	to	
use	 the	 prototype	 for	 one	 week.	 They	 are	 free	 to	
terminate	the	testing	at	any	time	during	the	week.	The	
prototype	 can	 document	 users’	 data	 such	 as	 times	 of	
classification,	 score	 and	 how	 many	 days	 used.	 Ethical	
considerations	are	seriously	handled	especially	personal	
privacy.	The	prototype	only	records	the	times	of	garbage	
classification	user	has	completed,	but	the	specific	kind	of	
garbage	isn’t	recorded.	
Interviews	 are	 conducted	 after	 user	 testing.	 Nine	
questions	 (see	 appendix)	 are	 designed	 to	 figure	 out	
whether	the	persuasive	technology	has	appealed	to	their	
motivation	 for	 garbage	 classification	 after	 using	 the	
prototype.	

The	 answers	 to	 interview	 questions	 from	 participants	
are	analyzed	after	 testing.	Similar	answers	are	merged	
and	important	answers	are	kept	in	the	original	quote.		

Eight	 out	 of	 ten	 participants	 state	 that	 the	 prototype	
makes	it	easier	to	classify	garbage	compared	to	search	on	
websites.	Six	out	of	ten	like	the	score	ranking	function.	
Six	 out	 of	 ten	 say	 they	 have	 a	 stronger	 awareness	 of	
garbage	 classification	 after	 the	 testing.	 Five	 out	 of	 ten	
confirm	they	will	continue	using	the	prototype	after	the	
testing.		
Comments	are	discussed	in	different	themes.	

Learning new knowledge from the prototype: 

“It	 helps	 me	 in	 garbage	 classification.	 Actually,	 before	
using	it,	I	have	the	awareness	that	garbage	classification	
is	necessary.	After	using	it,	 I	 find	some	of	my	ideas	are	
wrong.	For	example,	I	thought	that	used	paper	should	be	
recycled.	However,	the	prototype	shows	that	used	paper	
is	 non-recyclable,	 incineration	 is	 the	 right	 way.”	 ---
Female,	25	years	old,	master	degree	

“Protecting	the	environment	is	necessary	for	our	society.	
Through	 the	 testing,	 I	 learned	 some	 knowledge	 that	 I	
didn’t	know	before.	 I	 think	 the	prototype	 is	helpful	 for	
ordinary	people	who	want	 to	do	garbage	 classification	
but	without	 the	 correct	 knowledge.”	 –--Male,	 teenager,	
high	school	student	

“My	wife	and	I	are	very	busy	with	work,	we	usually	relax	
on	the	sofa	after	going	back	home	from	work.	Since	we	
produce	most	garbage	at	work	and	less	garbage	at	home.	
Honestly	speaking,	we	didn’t	have	a	strong	awareness	of	
garbage	classification	before.	The	prototype	is	helpful	to	
some	extent.”	---Male,	45,	businessman	

It’s	 interesting	 that	 the	 prototype	 can	 teach	 the	
participants	 new	 things.	 This	 suggests	 that	 users	 pay	
attention	 to	 the	 prototype	 during	 user	 testing	 and	 the	
prototype	 can	 indeed	 help	 users	 who	 have	 the	
willingness	 to	 classify	 garbage	 without	 the	 correct	
knowledge.	

Reaction	to	the	ease	of	use	of	the	prototype:	
“I	 think	 it	 (prototype)	 is	 convenient	 and	 helpful.	 I	 can	
easily	find	it	when	I	open	Wechat.	I	won’t	classify	garbage	
if	 I	 need	 to	 search	on	websites.	 It’s	 a	waste	of	 time”---
male,	23	years	old,	bachelor	

Simplifying	the	steps	of	a	task	does	make	the	persuasive	
product	 more	 accessible	 to	 general	 users.	 If	 the	
application	is	not	easy	to	use,	users	tend	to	give	up	after	
a	try.	The	reason	is	that	they	think	an	application	should	
make	 users	 relax	 instead	 of	 spending	 lots	 of	 time	
learning	 it.	 Most	 users	 have	 low	 patience	 for	 complex	
persuasive	products.	

Reaction	to	the	media	element	in	the	prototype:	
“As	 for	 the	 video	 at	 the	 beginning	 of	 the	 prototype,	 it	
gives	me	a	very	quiet	and	cozy	feeling.	This	feeling	can	
make	me	calm	down	and	make	me	in	a	good	mood.	When	
I	see	the	pictures	which	show	the	horrific	outcome	of	a	
bad	environment,	I	find	there	is	subconscious	come	up	in	



	
  

 

 

my	mind	that	I	have	the	responsibility	of	keeping	a	good	
environment	for	the	next	generation.”---Female,	40	years	
old,	teacher	
Icons,	 pictures,	 and	 videos	 can	 improve	 the	
attractiveness	of	the	persuasive	product.	Almost	all	users	
can	 understand	 the	meaning	 conveyed	 by	 these	 icons,	
pictures,	and	videos.	Content	in	the	media	indeed	makes	
users	learn	about	the	cause	and	effect	between	garbage	
classification	 and	 a	 bad	 environment.	 Therefore,	 users	
can	 realize	 the	 importance	 and	 necessity	 of	 garbage	
classification.	Users	have	subconscious	that	they	should	
take	actions	to	protect	the	environment,	for	example,	the	
40-year-old	 teacher	 wants	 to	 insist	 on	 classifying	
garbage	for	the	next	generation.	It’s	related	to	intrinsic	
motivation,	so	that	the	media	element	supports	the	self-
transcendence	of	users	to	a	certain	extent	because	they	
care	about	others’	benefits	without	rewards.	
Reaction	to	the	social	factor	element	in	the	prototype:	
“During	this	testing,	when	the	prototype	praises	me	after	
I	 finish	 classification,	 it	 seems	 it’s	 a	 real	 human	who’s	
speaking	 with	 me.	 I	 feel	 excited	 and	 motivated	 about	
that.	Another	motivation	is	I	feel	happy	when	I	find	out	
my	score	surpasses	my	friend’s	position	on	the	ranking	
list.	When	you	(author)	told	me	that	the	collected	score	
might	help	me	plant	a	real	tree	in	“Ant	forest”,	I	have	to	
say	I	love	it,	because	it’s	so	cool	and	unique.	I	think	I	will	
continue	using	it	after	the	testing.”---Male,	24	years	old,	
master	
The	 social	 factor	 of	 this	 prototype	 can	 effectively	
motivate	 users	 to	 participate	 in	 garbage	 classification.	
Score	 ranking	 is	 a	 good	 function	 that	 makes	 users	
consistently	 using	 the	 prototype.	 The	 collected	 score	
represents	 the	 users’	 contribution	 to	 protecting	 the	
environment,	and	it	can	support	users’	self-enhancement	
since	they	can	feel	a	sense	of	success	from	the	ranking.	
All	the	participants	mention	that	the	“ant	forest”	project	
is	a	strong	motivation	for	them.	This	project	is	described	
in	the	discussion	section.	From	the	reaction	to	the	social	
factor	design,	the	persuasive	technology	in	the	prototype	
can	 appeal	 to	 the	 motivation	 of	 users	 for	 garbage	
classification.	

Difficulty	in	the	use	of	garbage	classification	methods:	
“Classification	methods	of	some	stuff	can’t	be	found	in	it,	
we	 think	 the	main	difficulty	of	garbage	classification	 is	

large	 categories	 of	 daily	 garbage,	 an	 application	 can’t	
include	all	the	stuff”	---Male,	45,	businessman	
“There	 is	 one	 problem	 I	 found	 during	 garbage	
classification.	It’s	not	from	the	prototype,	it’s	due	to	the	
complex	composition	of	things.	I	have	a	set	of	earphone	
need	to	be	recycled,	but	I	don’t	know	how	to	classify	it.	
There	is	an	electronic	component	manufactured	in	it	but	
the	plastics	enclose	it.	It’s	different	for	ordinary	people	
to	separate	the	two	parts”----male,	48	years	old,	lawyer	
Classification	methods	of	many	things	can’t	be	found	in	
the	 prototype.	 For	 example,	 a	 computer	 mouse,	
earphone	and	cigarette	pack.	This	is	due	to	the	limitation	
of	time	and	resources	in	this	project.	What’s	more,	many	
things	are	difficult	to	be	classified	correctly,	for	example,	
the	 cigarette	 pack	 consists	 of	 paperboard	 and	 silver	
paper,	 they	 have	 different	 classification	 requirements,	
both	paperboard	and	silver	paper	should	be	recycled,	but	
they	belong	to	different	recycling	category.	This	difficulty	
is	from	the	objective	manufacture	of	items,	professional	
classification	service	can	solve	this	problem.	
The	longevity	question	of	the	prototype:	
“Certainly,	 the	 media	 element	 and	 score	 ranking	
motivate	me	 to	 conduct	 the	 garbage	 classification,	 but	
what	I	concern	most	is	how	long	the	motivation	can	last.	
After	the	freshness	vanishes,	some	measures	should	be	
made	to	make	the	motivation	last	for	a	long	time.	From	
my	 point	 of	 view,	 a	 combination	 of	 rewards	 and	
punishment	should	be	proposed	by	the	government,	or	
the	 efforts	 are	 useless”	 ---female,	 51	 years	 old,	
government	staff	

The	 balance	 between	 rewards	 and	 punishment	 in	
garbage	 classification	 is	 mentioned	 by	 several	
participants.	 It’s	 because	 they	 think	 the	 persuasive	
power	of	this	prototype	is	not	long-lasting.	They	can	hold	
the	motivation	for	two	or	three	days	after	learning	about	
the	media	element	in	the	prototype.	

The	missing	functions	of	the	prototype:	
“I	like	the	score	ranking	function,	but	I	think	it’s	better	if	
I	have	more	interaction	with	my	friends,	such	as	clicking	
“like”	for	their	score”	---male,	24	years	old,	master	
Users	provide	valuable	advice	that	more	functions	can	be	
added	 to	 the	prototype.	They	 recommend	 that	 clicking	
“like”	function	and	sending	encouraging	messages	to	the	
user	who	gets	a	high	score	should	be	included	in	score	
ranking	function.			



 
  

 

 

 

DISCUSSION AND CONCLUSION 
This	 project	 explores	 persuasive	 technology	 and	
develops	a	prototype	for	appealing	to	the	motivations	of	
Chinese	 in	 garbage	 classification.	 After	 the	 testing	 and	
interviews,	 it	 suggests	 that	 persuasive	 technology	 has	
appealed	 to	 the	 motivation	 of	 participants	 for	
environmental	responsibility.	

The	results	of	 this	project	contribute	 to	 the	persuasive	
technology	application	area,	it	shows	that	PT	can	indeed	
change	 users’	 attitudes	 and	 behaviors	 in	 practical	
problems	 of	 life.	 For	 the	 three	 factors	 of	 PT,	 they	 can	
convey	a	combination	of	persuasive	power	to	the	users,	
and	the	persuasive	power	can	motivate	users’	 feelings,	
even	empathy	about	garbage	classification.	The	project	
also	 underlines	 that	 it’s	 feasible	 to	 integrate	 PT	 with	
intrinsic	 and	 extrinsic	 motivations,	 which	 means	 self-
transcendence	and	self-enhancement	could	be	regarded	
as	 the	 centrality	 to	 the	 implementation	 of	 PT.	 the	 two	
terms	can	play	a	number	of	roles	in	PT’s	practice,	such	as	
being	the	target	for	a	PT	practice,	reflecting	the	attitude	
or	 behavioral	 change	 of	 experiment	 participants,	 and	
learning	about	users’	 reactions	 to	 the	designed	pt.	The	
author	 argues	 that	 the	 two	 terms	 can	 be	 a	 good	
connection	in	the	PT	design.	

Critical Discussion of the Method Used 
The	method	used	in	this	project	is	a	typical	application	of	
pt.	 the	majority	of	participants	 show	positive	attitudes	
towards	 interactive	 use	 in	 the	 prototype.	 This	 would	
motivate	their	environmental	responsibilities.	although	
it	 suggests	 that	 PT	 can	 be	 used	 to	 appeal	 to	 the	
motivation	 of	 Chinese	 for	 garbage	 classification,	 there	
are	some	improvements	in	the	project.	A	physical	artifact	
with	“fun	theory”	can	work	together	with	the	prototype,	
which	 can	 strengthen	 the	 persuasive	 power	 of	 the	
prototype	 (see	 background).	 Another	 drawback	 of	 the	
project	is	that	the	feedback	is	generated	by	a	limited	user	
group	 during	 a	 limited	 time	 period,	 which	 leads	 to	
limited	 feedbacks.	 all	 of	 them	 are	 the	 author’s	 family	
members	or	friends,	the	relationships	between	them	and	
the	 author	 may	 provide	 distorted	 feedback.	 because	
their	 subconscious	 towards	 the	 prototype	 may	 be	
positive	 and	 this	 could	 affect	 their	 understanding	 and	
interaction	 with	 the	 prototype.	 There	 are	 also	 defects	
found	in	the	prototype	itself.	Many	things	in	daily	life	are	
not	included	in	the	instructions	and	they	are	hard	to	be	

classified	 correctly.	 “Like”	 click	 and	 message	 function	
which	improves	social	interaction	should	also	be	added.	
Future Work and Conclusion 

In	 the	 user	 testing,	 all	 the	 participants	 like	 the	
collaboration	 between	 the	 prototype	 and	 “Ant	 forest”.	
“Ant	forest”	is	an	on-going	activity	launched	by	Alibaba	
group	that	aims	to	build	more	trees	for	people	who	make	
contributions	in	environment	protection	(see	appendix)	
[37].	 People	 accumulate	 “energy”	 by	doing	 low-carbon	
activities,	such	as	walking	instead	of	driving,	less	use	of	
plastics	 and	 paperless	 work	 [38].	 The	 “energy”	 is	 the	
fertilizer	for	virtual	trees	on	the	phone.	When	the	virtual	
tree	grows	up,	a	real	tree	will	be	planted	in	the	desert	by	
“Ant	Forest”.	Imagine	that	if	the	score	can	be	converted	
to	 energy	 of	 “Ant	 Forest”,	 people	will	 have	 a	 stronger	
motivation	for	garbage	classification.	

In	 short,	 this	 project	 explored	 whether	 persuasive	
technology	can	appeal	 to	 the	motivation	of	Chinese	 for	
garbage	 classification.	 A	 research	 framework	 that	
consists	 of	 user-centered	 design,	 autobiographical	
design,	and	user	testing	design	is	applied	in	this	project.	
Firstly,	the	persuasive	strategy	is	designed	on	the	basis	
of	 the	 literature	 review	 of	 persuasive	 technology.	
Secondly,	 a	 prototype,	 as	 a	 carrier	 of	 the	 persuasive	
strategy,	is	developed	and	launched	on	Wechat	platform.	
Thirdly,	ten	Chinese	participate	in	the	testing	which	lasts	
for	 one	 week.	 Interviews	 are	 conducted	 and	 analyzed	
after	 the	 testing.	 Results	 show	 that	 persuasive	
technology	can	appeal	 to	 the	motivation	of	Chinese	 for	
garbage	classification.	Last	but	not	least,	some	defects	of	
the	 prototype	 are	 found	 and	 should	 be	 improved	 in	
future	research.	
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APPENDIX 

1. Questions of the interview 

Q1.	Compared	to	search	for	information	on	websites,	do	
you	think	it’s	easier	to	complete	garbage	classification	by	
this	prototype?		

Q2.	 What	 do	 you	 think	 of	 the	 pictures	 and	 videos	
displayed	in	the	prototype?	Do	you	feel	that	you	should	
take	action	to	protect	our	environment?		

Q3.	What	do	you	feel	of	the	two	functions:	score	ranking	
and	positive	feedback	in	the	prototype?	

Q4.	How	do	you	like	the	collaboration	of	score	ranking	
and	the	“Ant	Forest”	project?		

Q5.	Do	 you	 feel	motivated	 and	have	 the	willingness	 to	
continuing	use	the	prototype?		

Q6.	What	function	or	design	of	the	prototype	do	you	like	
most?	

Q7.	After	using	this	prototype	for	one	week,	do	you	have	
a	stronger	awareness	of	garbage	classification?		

Q8.	What	weakness	of	the	prototype	do	you	find?		

Q9.	 Do	 you	 think	 it’s	 necessary	 to	 implement	 punitive	
and/or	 rewarding	 measures	 in	 promoting	 garbage	
classification?	

2. Figures mentioned in the main text 

	
Figure	11	Trees	planted	in	desert	by	“Ant	forest”	[33]	

	

3. Example pictures of garbage before testing and after 
testing from participants 

Before	testing:	

	

Figure	12	Garbage	mixed	with	each	other	



	
  

 

 

	

	
Figure	13	Garbage	mixed	with	each	other	

	
Figure	14	Garbage	mixed	with	each	other	

	

	

	

	

	

	

After	testing:	

	

Figure	15	Cardboard	garbage	is	classified	

	
Figure	16	Plastics	garbage	is	classified	



 
  

 

 

 

	

Figure	17	Organic	garbage	is	classified	
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