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Acknowledgement of Country

| want to acknowledge Whadjuk Noongar
people whose land we dre standing on and
recognise the strength, resilience and capacity
of Noongar people.

| pay my respects to the vibrant, endless
culture and the leadership of Noongar Elders
past, present and future.

| respectfully acknowledge that this country
(boodja) has belonged to Whadjuk Noongar
people for tens of thousands of years and 1s d
place of learning for all people now.



Presentation Outline

Circular Economy/ Case Study
Gbazgls\t’gg;ff Ijj;gs Zero Waste Electric Rickshaws in
g The concept, principles Bangladesh

issues from its core )
and practices



Waste in the Human History

10°10" 10°20"
R L Y B
2 Heidenﬁé'ini' AV NE

Modern GHOa-d/AH 0 =1 1m

p—

=

st e

GH 1ka / AH O/l |

Holocene —

GH 1kb / AH O/ ===

o

GH 1s /AH | =

Magdalenian GH 3as /AH llas ="
\ GH 3ad / AH llad J =] 2m

Elevation p—

_ 1000 m , GH 3b/AH Iib —

Pl o — = L som Gravettian GH 3¢ /AH lic —r—

/ 3 a ; i \ [ 600m 2 GH 3cf / AH llcf =

4 y \ A d‘-&‘f._ ) oA\ [1400m ’ "

. . grnarings ; O 2oiony B 200m | Gravettian/Aurignacian H 3d /AR Tld —

The lNMustration of Clovis people z ; S transiton =]
D - o= - - - = e— GH 3da / AH llda — 5,

£3e 3 GH 6a/AH lla —

GH7/AHIV —

Aurignacian GH 7a/AH Va —

GH 7aa/AH Vaa = =

GH 7ab / AH Vab 5
GHO/AH VI — e

Middle Paleolithic GH 10 /AH VI — i

T

GH 11 /AH VIII =—

GH 12/ AH IX =
GH 13/AH X | 5m

GH 14 / AH XI —

i

e

0m 1m 12m

Burning, dumping, and site use during the Middle and Upper Palaeolithicat Hohle
The NMustration of Palaeolithic peaple Fels Cave, SW Germany (Marcazzan, Miller & Conard, 2022)

https://www.dailymaiI.co.uk/news/articIe—4304188/ExtraterrestriaI—object—caused—CIovj&—disappearance.html
Marcazzan, D., Miller, C. E., & Conard, N. J. (2022). Burning, dumping, and site use during the Middle and Upper Palaeolithic at Hohle Fels Cave, SW Germany. Archaeological and Anthropological Sciences, 14(9), 178.
https://link.springer.com/article/10.1007/s12520-022-01647-7/figures/1


https://link.springer.com/article/10.1007/s12520-022-01647-7
https://link.springer.com/article/10.1007/s12520-022-01647-7

Notable Waste Management Approaches

OPEN DUMPING

Since nomadic time and still evident
I in different parts of the world

o

LANDFILL
The archaeological evidence (ancient
Common practices in the city of Knossos on the island of
ancient China around 2000 BCI Crete, Greece) date back to the

Minoan civilization (3000 BC)

'RECYCLING WASTE-TO-ENERGY
Modern recycling may evident

! - In the late 1800s and early 1900s incineration
practiczlsn;z'ggc\llc\:lly\{clg g:gigr‘]i of waste started to generate energy

civilizations 6

ZERO WASTE /CIRCULAR ECONOMY

Zero waste and circular economy has
emerged in the late 1990s and early 2000s



Global Waste Crisis

Increasing waste generation
The world generates 2.01 billion metric
tons of MSW and predicted to be 3.4B by
2050

Severe plastic pollution
Production has increased 20-fold since
1964 and expected to double by 2040.
There will be more plastic in the ocean
than fish by weight by 2050

Unreported e-Waste

management
53.6 million metric tons of electronic
waste and is expected to reach 74.7
million metric tons by 2030. 80% of e-
waste remains unreported

Past and projected global waste generation
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It manages about 85% of global waste

and the 3rdlargest emitter of methane after
the USA and China.

Poor recycling/circularity rate
We recycle only 15% of the collected MSW,
Global circularity rate in 2023 is 7.2%,

Health & environmental impact
It costs $5.9 billion per year for health and
env. damage in the L-M-| countries



System Problems: Linear economy and linear urban metabolism

“Take-Make-Dispose” System
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Take resources Make products Retail Produce waste Dispose to landfill

Planned Obsolescence

Single-used products
started in 1950s

The lifespan of products _

is declining over time

Depletion of resources and not
prioritising recycled contents

https://www.circularity-gdp.world/2021
https://normative.io/insight/circular-economy/



Planned obsolescence in 1950s lead to the throwaway plastic society

Where to get #

PLASTIC [

) FLOWERS
2% NOVELTIES
BAGS etc

‘Throwaway Living': August 1955, TIME, LIFE
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Coastal Ocean Research Institute, Vancouver
Aquarium Marine Science Centre, 2015

= TIME Researchers Have Found Microplastics in Human Waste for the irs... () (@)

Researchers Have Found Microplastics in
Human Waste for the First Time

000

MIMCO

“THIS IS THE EIRST STUDY, OF ITS KIND AND CONFIRMS
'WHAT WE HAVE LONG SUSPECTED, THAT PLASTICS
UL MATIEINGREACHRTIH EXHUMANIGUIMO BEARTICUIFAR

Personalised
gifts to make
her year.

SHOP GIFTS
CORNE AN 1S WRAT THES WMEANS 10 US; AND ESPESIALLY

LSS @ASTROINUTESTINAL DISEASES.Y

BY CASEY QUACKENBUSH W OCTOBER 23, 2018

A new study found microplastic particles in human waste for the first time, a
‘worrying sign of the prevalence of plastic in the food chain, the Guardian
reports.




Rapid shift in social value, cultural norms and priorities

Scarcity-to-
accessibility

Needs-to-wants

Durability and

quality

Pre-industrial

era

Post-industrial

Scarcity of resources:
resourcefulness and
frugality

era

Accessibility to resources

Access to basic needs

Excess consumerism/
‘compulsory’
consumption

Durable and quality
products

Disposable and
throwaway lifestyle

Harmony and stewardship
to nature

Environmental
degradation leading to
environmental awareness

https://www.ngv.vic.gov.au/essay/global-trade-and-the-rise-of-luxury/

¥ ‘@0 V. %f )




Persuade Consumerism

Advertisements

Americans are exposed to around 4,000 to
10,000 ads each day

Consumerism as ldentity

Influence of social media

F
HY @ [=
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83% 81% 31%

Consumers feel Corsmers Purchases that are
sacial media impacted by thedr influenced by blogs
Interaction friends’ social

Increases likelihood meeciia posts before

of purchass purchases

Manufactured demand



http://www.redcrowmarketing.com/2015/09/10/many-ads-see-one-day/
http://www.redcrowmarketing.com/2015/09/10/many-ads-see-one-day/

Towards a Circular Revolution

LINEAR RECYCLING CIRCULAR
ECONOMY ECONOMY ECONOMY
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Ditlev-Simonsen, C. D. (2022). A Guide to Sustainable Corporate Responsibility: From Theory to Action (p. 274). Springer Nature.



The Value Hill Principle in a Circular Economy System
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Sustainable Finance Lab, Circle Economy, Nuovalente, TUDelft, and het Groene Brein got together to create the Value Hill.
Ellen MacArthur Foundation, 2017. Circular Economy System Diagram, Ellen MacArthur Foundation: United Kingdom, available at https://www.ellenmacarthurfoundation.orq/circular-economv/iﬂiéractive-diaqram



https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram
https://open.sourcemap.com/maps/57d0d127dd3780d6272b3f8c

The Circular Economy/Zero Waste Principles

Biological cycle Technical cycle
Renewables Materials
Regenerate Recycle

Manufacture

Refurbish
. Service

provider & Repai
epai

Reuse Reuse

14
Ditlev-Simonsen, C. D. (2022). A Guide to Sustainable Corporate Responsibility: From Theory to Action (p. 274). Springer Nature.



Zero Waste Practices from Family, Community, Business, and City Scale

THE\
ldas .FACEN SUBARU

=

ZERO @ ZERO
0 WS & ( )ZERO WASTEmay (@50

ZEROWASTE SA Zero Waste Brussels




Case Study : Electric Rickshaws in Bangladesh
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Electric Rickshaws (e-rickshaws) in Bangladesh
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food cart
vendor’s cart

MOBILE SHOP
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PULLED CART
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https://contextbd.com/rickshaw—revisited/#:":text=In%ZOBangladesh%ZC%ZOthe%ZOfirst%ZOrickshaw,was%ZOIimited%2&t%%2037%200nly.
https://auto.economictimes.indiatimes.com/news/aftermarket/legalising-bangladesh-easy-bike-taxis-could-drive-safer-greener-industry/91200980
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The Roles of E-rickshaws in Bangladesh

@he Baily Star

Sports  Business  Entertainment  Life & Youth  Tech & Multim
Living Startup

"Tesla of Bangla': Nasrul Hamid
defends battery-run three-
wheelers

State Minister for Power, Energy and Mineral Resources Nasrul Hamid. Star file photo

https://www.thedailystar.net/environment/natural-resources/energy/news/tesla-bangla-nasrul-hamid-defends-battery-run-three-wheelers-3539466
https://thefinancialexpress.com.bd/views/columns/impact-of-ban-on-battery-run-rickshaws-in-districts-1643812426



The Roles of E-rickshaws in Bangladesh

)

@ 1. Socio-Economy @% 2. Technology

* Electric-mobility

e Diversification in transportation

* Technical capacity/skills (e-
mobility)

Employments (3-4 million vehicles)
Around US S1B LAB industry
Informal recycling industry and
employment opportunities
Cost-effective transport solution

* Decongestion and rural connectivity

I]ﬁl]

%ﬂé 3. Environmental Aspects

* Recycling of almost 100% of ULABs
(30% formal and 70% informal)
with 70% efficiency

* Reduce noise pollution

* Potential for net-zero transport

* High recycling practices and
potential for a circular system

* Reduced dependency on fossil

* National carbon emission reduction

* National electric vehicle targets ( 50%
by 2050)

e Local industry and capacity building




The Supply Chain of Used-Lead-Acid Batteries(ULABs) in

Bangladesh
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Challenges of E-rickshaws in Bangladesh
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Technical Challenges of the Informal ULABs Recycling

« The typical life of the batteries 1s between 8 and 11 months

« Corresponds to 12-16 k miles during the battery lifetime (assuming average mileage of 80km/day)
« Lack of conformance quality and prevalence of counterfeits

« Misinformation on product performance in the market

« [nflated mileage, Amp-hr, and durability promises

T=SL nmn

A Bit About Batteries Blog Videos Press Customer Stories

Martin Eberhard + November 30, 2006

If, for example, you drive 10,000 miles per year at the end of five yvears you will have
around 70 percent of the energy storage capacity of when new. This performance gives

The most economically vulnerable are pauing a high price for electric vehicle use!

GEORGETOWN

UNIVERSITY "
SNNJ»% UK International PU RE EARTH STANFORDE%
'Alm Development . McDonough BUSINESS::
Partnership | Progress | Prosperity SCHOOL quUSINESS
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Env. and Health Challenges of the Informal ULABs Recycling

« Two in Three Children in Bangladesh have high Blood Lead Levels (Pure
Earth and UNICEF, 2020)

« The study done by Stanford University and George Town University,
USA, found 6 percentage point increase in terminated pregnancies in
households within 5 km of ULAB smelting facilities identified by Pure
Earth, after implementing a high battery import tax in 2015

« 20% of the country’s population lves within 5km of a ULAB smelting

site.

« Lead is a potent neurotoxin — that leads to loss of 1Q, education and
income ability in children and cardiovascular, rendl and reproductive

1ssues 1n adults.

GEORGETOWN

UNIVERSITY o1\ NFORDSS

BUSINESS::

NNJP% UK International PURE v EARTH

VZIE Development Y BANGLADESH McDonough

Partnership | Progress |  Prosperity UNITED NATIONS S BUS[NESS
UNCTAD CHOOL of
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Circular Revolution in the E-rickshaws Sector in Bangladesh

Loan for Manufacturers from MF|

« Direct sales to the e-rickshaws owners

« Micro-finance loan to ensure quality and reduce counterfeits

« Maintenance training to increase battery life and reduce warranty

Ccosts

Lease from Manufacturers and loan through Banks/MFl
e « Lease (long term rental) from manufacturer (financed through Bank or
MFI) - company retains ownership at end-of-life
« Buyback guarantee - no replacement warranty, but prorated warranty
for a longer time — customer retains ownership at end-of-life

* Swap (short-term rental) from manufacturers

* Swap stations part of public infrastructure or bought and operated by
individuals

* Financed through Bank or MFI

V’/ %EORGETOWN

e ) NIVERSITY T ANFORDES

SNJZZ UK International N\ 9%/ PURE . EARTH

IS povelopment URE Moo BUSINESS!

Partnership | Progress | Prosperity bNKIEDCN-?-ﬂAO,\S SCHOOL@"BUSINESS |/|/|




Relevant Stakeholders

4. Regulatory bodies 1. Manufacturers/retailers

Formal manufacturers and retailers
Informal manufacturers and retailers

Department of Environment.
Ministry of Environment, Forest and Climate
Change

Bangladesh Road Transport Authority

$ =
ouet
T = qp : .
Local banks and financial institutes g E-rickshaw and automotive industry
International funding bodies (ADB, AllB, Telecommunication and ICT industry
JICA, WB, etc.) ( ) Microgrids/Integrated Power System
PPP-Public Private Partnerships (IPS)
M, CQ\
28¢ 6. Communities and NGOs Qj@

Formal recyclers and smelters
Informal recyclers and smelters

Affected or Concerned communities and
non-governmental organisations (NGOs)

~a




Relevant Regulatory Policy Areas

Waste Management

(including E-waste and Environment and Public

Transport/E-mobility

Hazardous Waste) Al
T »

International Convention . Local Government/
siiskaiasiiianl —— | E-Rickshaws / ULABs — Municipalities
(Basel Convention)

s ‘I‘ Y

Tax, Tariff and Benefits




Relevant Regulatory Laws/Policies/Guidelines

—~Q

Regulatory
Structure

|

Law/Acts

Bangladesh Environment
Conservation Act,1995

Bangladesh Environment
Court 2010

National Environment
Policy 2018

Environment
conservation rules 2023

Solid Waste
Management Rules 2021

E-waste Rules 2021

|

|

Guidelines

Guidelines for the Env
Risk Assessment

EIA Guidelines for
Industries

Govt Order/
Circular

Lead Acid Battery
Circular 2021

Lead Acid Battery
Reprocessing Circular
2006

Hazardous (e-waste)
Management Circular
2021




Gaps in the Regulatory Policies

Discrepancies in policies

Policy

Not recognise e-rickshaws in the . .
Discrepancies

BRTA and national EV policy
Household batteries are listed in
the national hazardous e-waste
policy but not ULAB from Informal
transport Sector
No minimum quality and
standards on efficiency and
performance

Oversight

A lack of harmonisation and

integration
*  ULABs links with multiple A I..ack.
regulatory bodies; however, Monitoring

there is no harmonisation and
integration amongst themselves

Oversight of the informal sector

The role, activities and
opportunities of the informal
sector are widely oversight in
the current policies

A lack of monitoring policy
requirements

The entire sector lacks
monitoring and compliance

~a




Key Recommendations to Minimise Policy Gaps

3

1. Harmonisation and Integration
Foster harmonisation and integration
in existing regulatory policies related
to ULAB management

R

2. Recognition of e-rickshaws
Recognise e-rickshaws as part of
transport solutions and thus integrate
with the relevant policies (e.g. BTRA

mindatory registration)

3. Enforcement and monitoring
Strengthen the enforcement and

’ Consistent and clear messaging across
‘ various stakeholders and actors

. involved with e-rickshaws

5. Prohibit child labour

Prohibit the involvement of children
labour and vulnerable women and
informal workers’ occupational safety
hazards in the recycling of ULABs

6. Foster business opportunities
Foster business opportunities for both

L

monitoring of the current relevant formal and informal ULAB recycling
regulations (e.g. compliance and safety with appropriate support and
in ULABs recycling), and execute incentives from government bodies

penalties and set examples for non-
compliant entities

=a




earthscan

from Routledge

Zero-Waste

Reconsidering Waste Management

for the Future

Atiq Zaman and Tahmina Ahsan

Routledge Studies in Waste Management and Policy

& o ®

Thank you for your attention!
Any Question?

Email: atig.zaman@curtin.edu.au
Please join via Linkedln QR Code

UNIFIED POLICIES,
HEALTHIER JOURNEYS

Addressing the Used-Lead-Acid battery
challenge in Bangladesh

Enhancing the Use
of Products with

L R
RECyCIEd Contents \ Exploring opportunities for
in the Australian increasing value recoveryfrom
3 end-of-life tyres and conveyor
Construction Industry belts in Western Australia

Naomi ) Boxall, Steven Tobin, Roberto
Minunno, Ka Yu Cheng, Atiq Zaman,

Project 1.85
March 202

30


https://unctad.org/system/files/non-official-document/%5B_SMEP_%5D_ULABs_27-03-2024_%281%29.pdf
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