Systematic studies of how to optimize
food waste recycling in urban
communities

O

Prof. Marie Harder, China National Thousand Talents
Professor, Fudan University, Shanghai

DAI YuanCan, XU DongYin, LIN ZiYin, WANG Xiao,
Micheil Gordon, Natasha Robinson.
LI ChangJun, HUANG YanYan




...a quick ! tour...







‘‘‘‘‘‘‘‘

Jepson Prairie Organics (Compost facility)
Receives 600 tons per day
15 acres (60,700 m?), mostly concrete floor



What can we do with Compost?
Apply to agricultural I@ds




Spreading compost for grape vines




What can we do with Compost?

2. Carbon storage in soils

CO, absorbed
in photosynthesis

-t

CO2 emitted
by respiration

Carbon dioxide absorbed by grasses through photosynthesis is sequestered in the roots and



Is this Composting?




Is this Composting?

We

need residents to separate at source — in their homes!




Solutions
for such modern problems
require NEW WAYS OF THINKING

from YOU:
The New Generation

from China:
The new Consumption Leader



1) DON’T blindly use old tools:
master them, then...develop NEW ones

2) DON’T blindly accept Western approaches:
master them, then...develop NEW ones

3) (something about waste sorting)
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Starting point 2: academic research

Journal of Environmental Management 91 (2010} 16231633

Contents lists available at ScienceDirect

i Journal of Environmental Management
BN

ELSEVIE

journal homepage: www.elsevier.com/locate/jenvman

Availabla anline at www sciancedirect com

-z ] Resources
*.” ScienceDirect

Conservation &
Recycling

Review

Dong Qing Zhang**, Soon Keat Tan®, Richard M. Gersberg®

2 DHI-NTU Centre, Nanyang Environment & Water Research Institute, Naryang Technol

Municipal solid waste management in China: Status, problems and challenges

ical University, 50 Nanyang Averue, N12-B1-02, Singapore 639798, Singapore

sources, Conservation and Recycling 52 (2008) 622634
wiwwelsevienconylocaie resconsec

tion and recycling performance in England:
arison of tools for behaviour change

®Maritime Research Centre, School of Civil and Environmental Engineering Nanyang Technologic]
“Graduate School of Public Health, San Diego State University, Hardy Tower 119, 5500 Campanild

Resaurces, Conservation and Recyding 73 (2013) 94- 103

ARTICLE INFO

ABSTRACT

Articke history:
Received 2 June 2009
Received in revised form

1 March 2010

Accepted 23 March 2010
Available online 21 April 2010

This paper presents an examination]
of the current state of MSW manag
tion, recydling and disposal, and sof
along with urbanization, populatioy
(MSW) generation has been incre]
tonnes in 1980 to 212 million ton

Keywords:

Municipal Solid Waste
Management

China

capitafday in 1980 to 0.98 kg/capital
a high organic and moisture cont
makes up the highest proportion (4
collected and transported was 14§
incinerated and 2.2% was composte
2007. In 2007, there were 460 f34
incineration plants. This paper 3
management in China, and a nuni
management system.

Contents lists available at SciVlerse ScienceDirect

Resources, Conservation and Recycling

journal homepage: www.elsevier.com/locate/resconrec

Door-stepping as a strategy for improved food waste recycling behaviour —
Evaluation of a full-scale experiment

A. Bernstad®*, . 1a Cour Jansen?, A. Aspegren®

* Department of Chermical Engireering, Lund University, Box | 24, 221 00Lurd, Sweden
BVA SYD, B 191, 201 21, Malmo, Sveeden

AERETICLE INFOD

ABSTREACT

Article history:

Received 19 February 2012
Received in revised form

13 December 2012
Acospted 14 December 2012
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analyses. Introduction of source-separation of food waste for biogas production significantly decreasad
the generation of residual waste in the whole case-study area. An average generation of 072 and 0.71 kg,
household ", week! of separately collected food waste was found amongst households receiving and not
contacted through the door-stepping campaign respectively. The difference between the groups was not
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Common Research Question:
Is INTERVENTION successful?.......... YES or NO??




Research basis
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Common Research Question:
Is INTERVENTION successful?.......... YES or NO??

Our research question:

WHY successful?
=




Different research questions...

Why successful ??

3 points of view

Door-stepping

(Marie Harder)

New tool

> Incentives

NGO involvement

Taiwan Method

(Xu Dongyin)

(Dai Yuancan) -

(Lin Ziyin)

(Micheil Gordon)

(?)

Underlying links

Improve practice of door-
stepping + link to theories

About incentives

Use of brokers +
community working

Waste management
operation




Research basis
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Urban Community ‘laboratories’

" laboratories” for in-depth




. Shanghai
Districts (17) | Zhabei | | ...... Putuo
“Streets” (208)
T NGO
“Communities” | || i i HE iy T
(c5000)
17










Propaganda: Blackboard information to teach the
knowledge

Facilities: waste station with labels




New communal bins + pick up service
Publicity to residents

Sometimes: kitchen containers given out
Or special bags

Sometimes...incentives (soap, tissues...)

Sometimes...volunteers stand beside bins at
‘rush hours’, to encourage residents

Sometimes... the ‘cleaner’ sorts completely
mixed waste...!

Sometimes...an NGO is involved
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Communlty surveys :
10 communities in total
#1,2,3,5,6,7,10,11,12,13 community

In-depth work in community
5 communities in total # 5,11,12,13, 14

e.g. Detailed work in Community
12 :

Weigh data of dry& wet waste:
twice/d*3times/w*5w

Composition analysis for dry waste:
2bins/d*1d/w*5w

Structured interview for residents : ( 1h+2h) *18
Semi-structured interview for NGO: 2h+3h
Semi-structured interview for CC:  2h+3h
Community visit and coordinate: N
Volunteer work : N




Successful?-----

® Food waste not separated Food waste separated

09 81 R

3 T
% 3 L S

Jul-Baseline Sep - Week 6 Nov - Week 13  Jan - Week 72

A Food waste diverted ratio(%) of Community #11
V Food waste diverted ratio(%) of Community #12

® Food waste not separated Food waste separated




But WHY?? successful?

O

Data Methods: Key Informants Interviews:
NGO/Community

committee
Semi-structured interviews:

Residents
Diary of Events

Analysis Method: Thematic Analysis (Open Coding)

Synthesis Method: 2-D framework




Why successful?

O

-who will know K
informan

-what we should ask H cy O ant

-which category we should ask? interview

Programme director Semi-structure 2 hours
CC Secretary Semi-structure 2 hours
Residents 18 residents chosen Structure 30 mins each
randomly

All interviews are recorded and transcribed before analysis




e  BA  HEEARE SR B

w4 | 08 |
3 S R
| BERE Web SR NS SENE o ARFRNeen |
- NEgEOeE | - .
SR S STHH &0 =
[} 88X+ 812 20242832 36,4248 &

40 36 32 28 24 20 16 12 8 4

48

WE: 1/16 | 6 12787 | 6 S(EE, £F) | 8B |




More Data

WiE9- 0%~ transcription of interview of NGO-translated by WX.doc FEEHET]] - Microsoft Word o B O3
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E¥Analysis of transcripts e.g. 12 themes
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Findings e.g. 3 main points

-Findings from NGO interview .

. “The Glue that binds the project together”: boundary spanner .,

The fact that the NGO wes adie to Siowly Iring potentisl partners tggether and Toge Dasic
working patnerships was wery important, 8s Gramstances would not have facilitated it
otherwise:

“The government oSSt PSS @ vary 2rong willto 80 recyding, and aoes not put strong
prassure on subaraingte unts. If the govarmment were to St up & yemotic ana poitical
machanism for 8 recyciing Schame, Such 03 mutua! monkosing sysem, & will b6 more ussfl ang
nalgtat

This wes identified as the grestes oversll difficuity. The NGO set up an ‘Open Space’

ing for ot o0 gt ¥ op their shared of whet wes needed
in order forthe scheme to wark. However, from the start the reBtive roles of the NGO with the
Community Committee and the Distrid Committee were not well defined, or indeed able to be
well defined, 23 & was Cear what the rdative responsibilities wes for differest partners. In
different wties, the dynamics snd ing actions of the NGO differed. in Comm unity
A, the Committee was very pessive, not per ¥ we snd yed events. The
m*qqmamqmmuumm-qu
the Community Committee:

“TC coesn't Maly want 10 engoge with NGO and the recycing schems. SR NGRIR S R%

The NGO had to find @ variety of weysto assist the scheme within and around the pieces
of activites that were oped by other They were very conscious of the need
0 troutieshoot earfy on and then on 8 regsier basis:

“We visted once every week defore the lsunch, and made 3~ visits every week after the
lsuncn”

«.Importance of the Volunteers..

Of =l the activities planned in the community which drectly imgected on the msidents,
the NGO stated that the most mportant wes auty . s each dey:

“Some resk are oy the oid fing Dy the bins, regardess of d
weatter, ferdness and drtiness. S0 they Decome matinatedto join in the scheme. Whilst there
are gill some res; who are very g and ignom the hard wost of volurteers: the
wolynteers heve B33 impect on them”

Secause of themajor mpact of the volunteers, their Training and scheduling wes deamed
very mpaortant Dy the NGO, not only in details of the scheme itsef dut in how to be positive,

and to nurture understanding that itis 8 long term tasnsition:

“Tesch them whet ing is and the IR CUTIINIGRLE W them, e
feedback from them, and snawer their questions. They accept the ide of recycling, and aiso
Delievetht 2 will not Deeasy: meyde t will ke 2-3 yeors for the esidentsto form the hadt of
recycling”

.Partnership and relationships ..

The NGO commented that they sew two lends of msidents:

“_.one can be touched and change denhavior. But the thers s resly hesdstrong and fee
no shame when they do not (pudlicty] sort™

The younger residents were aiso thought not to scyde 2s much, because they are less
were about the needfor it. However, same of them had some Oversess experience and did &
5903 ).

The NGO noticed thet residert participetion siso seemed to depend on the mdstionship
Wwith the Community Comm ittee and sense of community:

TR, YOuNg peope s Dusy Withwor and have 33 need of and connection withthe CC, 50
they Dot poy MUch eenSon tothe community afais...”

L the pubicty and psing events often occurred when the young

people were & work, 30 the NGOTelt thet there wes 8 need to desgn
them. mmmmmmmumnmmm

iz group ]




1) Why successful? —— from 3 points of view

Community -
Committee (CC) Resident

« make CC interested in « Make Housing e Compliance to CC

the scheme Association involved « Firm propaganda—my
« Get volunteers e Volunteers— role
« Develop relationships motivation - Volunteers—

with CC, volunteers « Older residents trust supervision

and residents. CC and do better

How to use these experience in other community?
How many volunteers? Frequency of shift?
What kind of propaganda? What information?

31




Analyzing success

O

Can we use a more systematic
tool?

-connect across our data
-connect with theories
-useful for future planning




Analyzing success in 2D

O

Field activities in recycling
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For Y-axis: a starting point
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Making psychological theory useful for implementing
evidence practice: a consensus approach

5 Michie, M Johnston, C Abraham, R Lawton, D Parker, A Walker, on behalfofthe “Psycholo gical
Theary'” Group
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Operationalising for our context
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dﬁ:f Why successful? —— by 2D Analysis

Stakeho Propaga Bin Volunteers Incentives Children  Waste station Bin Media Study
lders’ nda distrib shift activities reconstruction labels report visit
meeting ution
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Significance

O

1. We can understand which aspect of each activity is really

Important.

2. We link the vertical dimension to many theories: now the

practice can be related to theories.
3. We have develop a new method to analyze “success” .

4. We can adapt the method to other research, e.g. to reduce

energy consumption in community apartments.




Learning to take forwards

O

——for theory

» 10+2 framework should be developed further.

» Linked to waste management literatures in

more depth.

» Linked to behavior change theories in more
depth.

» Test in different applications for robustness.




Learning to take forwards

O

for practice

» Use volunteers
2-4 hours per day, 2-3 months, to create the
norm/habit of recycling, to motivate residents,
to influence residents by emotion

» Train volunteers
Be positive, be knowledgeable, be helpful

» Clarify roles well
Early meetings of stakeholders
Firm official message to residents

> Check all the 12 determinants to be taken care
of




‘door-stepping teams’ —
WHY successful?
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Skills v v

Belief Of v v Resaurces, Conservation and Recydling 73 (2013) 94- 103 v
Capability

Contents lists available at SciVerse ScisncaDirect

Belief of v Resources, Conservation and Recycling v v
Consequence I |.‘;| \-|| R journal homepage: www.elsevier.com/locate/resconrec
Norms v v v v
Door-stepping as a strategy for improved food waste recycling behaviour -
Prompts and v Evaluation of a full-scale experiment
Decisions A.Bernstad®*, ]. 1a Cour Jansen®, A. Aspegren”
2 e of Chemical Lund y, Boe 124, 221 D0Lurd, Sweden
ye. . BVA SYD, Booe 191, 200 21, Malms, Sweden
Facilities and v
Resources ARTICLE INFO AESTREACT
Article history: Comparisons were made between two groups of households in a multi-family ressdential area inorder to
R le ‘/ \/ Recsived 19 Febmaary 2012 investigzte how oral information through 2 door-stepping campaign can influence household food wasts ‘/
o f‘;“;:’ l::;::; Farm recycling behaviour from a quantitative as well as qualitative perspective. Source-separation behaviour
. . ™ was assessed both through weakly weighting of all source-separated food waste and dry recyclables as
Clarlﬁcatlon Accepted 14 December 2012 well as residual waste generated over a period of 104 weeks, as well as repeated waste compaosition
- amalyses. Introduction of source-separation of food waste for biogas production significantly decreased
g’;?:" i the generation of residual waste in the whole case-study area. An average generation of 072 and 0.71 kg,
A . / [mr;mtrf“": household -1, week—! of separately collected food waste was found amongst househodds receiving and not
CthIl Recycling contacted through the door-stepping campaign respectively. The difference between the groups was not
. Food waste statistically significant. Four waste composition analyses show that the average source-separation ratio
Plannlng Incentives af food waste was higher and the ratio of incorrectly sorter material lower in the food waste fraction

amongst households where oral information had been provided. A decrease over time in the source-
separation ratio of food waste amongst households receiving oral information suggests a low durability
. . af the door-stepping campaign. Mo signs were seen of increased source-separation ratio or decreased ratio
MOthElthl‘l \/ af incorrectly sorted material amongst dry recyclables. The study supports previous findings pointing at / \/
accessibility as a key factor for increased recycling behavicur, However, results also suggest that such
systems must address convenience also in the household interior.

Emotion ©2012 Elsevier B.V. All rights reserved. \/

Evolutionary v
Stage




o L
8.0 ) o = <o r % &L )

» 7.0 5 L " _’. il -%00090 = 6—"%5? & °°Q,'9_ " ©Residual waste 1
§ 6.0 O%MQ’QOB W &:&m ) °b°°<oo g . B @ ® o - Residual waste 2
< 5.0 - 4’ . ?}Oo ) ) gL ™ ®  ADry recyclables 1
S 40 " A & ** " © oDy recyclables 2
Z 30 M Wm = Food waste 1

% 2.0 A ’ A "%, o Food waste 2

4

& =
o o

0 20 40 60 80 100




G ):

=
NS

Why successful? —— by 2D Analysis

Stakeho Propaga Bin Volunteers Incentives Children  Waste station Bin Media Study

lders’ nda distrib shift activities reconstruction labels report visit
meeting ution
Knowledge v v v v
Skills v v
Belief of v v v
Capability
Belief of v v v
Consequence
Norms v v v v v v
I Prompts and v v v v v :
I Decisions I
I Facilities and v v v :
Role v v v v
Clarification
Action v
Planning
Motivation v v v v v
v v v
Evolutionary v
Stage




Are NGOs useful partners? WHY?

Research Question:
Is involving informal partners useful or....
costly diversion of resources?

Heidrich et al., (2009) — NGOs are not vital and of low importance for
waste management systems

While other studies discuss the advantage of involving such organisations (Ahmad
and Ali, 2006; Colon & Fawcett, 2006; Muller & Hoffman, 2001; Sharholy et al.,

2008; Suttibak and Nitivattananon, 2008; Tukahirwa et al., 2013)

There is a lack of clarity regarding any NGO roles
Literature patchy and inconclusive




YES: they are useful...WHY?

Food Waste Contamination
Recycling Rate Levels
(%) (%)
No NGO Involvement
Community ‘A’ 0 100
Community ‘B’ 0 100

NGO Involvement
Community ‘C’ 68 <1
Community ‘D’ 48 <1




Behaviour Change
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WHY? Connecting with theory...

Able to smooth decision-making processes
Ensured action planning took place

Developed the skill capacity of local organisers and
cleaners to deliver the scheme competently

Created new norms
Kept overall associated emotions positive

By involving wide circles of committee members,
associations, new volunteers and residents the NGO
established a new culture of recycling




Useful for planning?

knowledge

skills

belief of capability
belief of consequence
norms

prompts and decisions
facilities and resources
role clarification
action planning
motivation

emotion

evolutionary stage

m pre-scheme ™ post-scheme




Conclusion: v. useful framework

3 points of view

Door-stepping

(Marie Harder)

New tool

> Incentives

NGO involvement

Taiwan Method

(Xu Dongyin)

(Dai Yuancan) -

(Lin Ziyin)

(Micheil Gordon)

(?)

Underlying links

Improve practice of door-
stepping + link to theories

About incentives

Use of brokers +
community working

Waste management
operation
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Shanghai Composting (small scale system)

7 hours in the
Bio-digester




Thank vou!

Sustainable Behavior Research Group




