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Executive Summary

E-rickshaws play significant roles in Bangladesh’s society and economy, but there
are major concerns about the health and environmental impacts related to the
system in which they operate, in particular how their batteries are sourced and
disposed of. This report reviews the current state of e-rickshaws and the recycling
of Used-Lead Acid Batteries (ULABs) in Bangladesh, focusing on the regulatory
landscape and policies ensuring sustainable practices, particularly in the context
of e-mobility. Existing policies aim to address challenges associated with informal
Used Lead-Acid batteries (ULABSs) recycling, environmental pollution, and public
health hazards. However, notable policy gaps and challenges persist, hindering
the effective implementation of sustainable practices. The following sections
present the key findings and recommendations of the study:

KEY FINDINGS

- Policy Discrepancies The regulatory framework lacks harmonisation and
holistic integration, leading to discrepancies in managing ULABs effectively.
E-rickshaws, essential for urban mobility among the marginalized poor, face unclear
policies under the Road Transport Act 2018, while Hazardous Waste (e-waste)
Management Rules 2021 only consider household lead batteries, excluding those
from e-rickshaws.

- Inadequate Integration Regulations related to ULABs are spread across
various policies and acts, including the Bangladesh Environment Conservation
Act, 1995 (amended 2010), Hazardous Waste (e-waste) Management Rules, 2021,
and Basel Convention (1993). Lack of integration creates loopholes, contributing
to mismanagement.

- Informal Sector Oversight The significant role played by the informal sector
in waste management is not acknowledged in regulatory roles. This gap needs
to be addressed to integrate informal sectors into a formal waste management
system effectively.



KEY RECOMMENDATIONS

« Establish a harmonised and integrated regulatory framework that encompasses
all policies related to ULABs management and with regulations related to
transportation, trade, energy and public health. This framework should foster
better e-mobility for the marginalized poor while ensuring sustainable ULABs
practices.

+ Acknowledge the crucial role of e-rickshaws in the national e-mobility policy
and provide clear guidance on addressing challenges such as energy theft and
safety issues.

- Strengthen the enforcement and monitoring of the current relevant regulations,
and execute penalties and set examples for non-compliant entities.

 Provide consistent messaging through digital platforms to all stakeholders
regarding future plans for e-rickshaws, whether controlled, restricted, or banned.
Clearly communicate ULABs management regulations, guidance, and penalties
for both formal and informal sectors.

* Restrict and monitor the involvement of vulnerable individuals (including children
under 18 and pregnant women), in the recycling of ULABs to ensure their safety
and well-being.

« Foster business opportunities for both formal and informal ULABs recycling
entities with appropriate support and incentives from government bodies.

CONCLUSION

A harmonized regulatory framework, recognition of e-rickshaws, clear
communication, and measures to protect vulnerable individuals are crucial steps
toward achieving a balance between economic importance and environmental
responsibility in ULABs management to foster a more sustainable e-mobility
system in Bangladesh.
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Facts

The global e-rickshaw market
share is estimated to be more than
43% in 2023 in the Asia Pacific
region.

INTRODUCTION

1.

Introduction

Dhaka, Bangladesh, is known as the Rickshaw Capital of the World. Rickshaws have historically
been and continue to be the primary mode of transportation for the local population in Bangladesh.
A rickshaw is a three-wheeled, pedal-powered vehicle. However, with socio-economic
development, the expansion of the electricity network, the increasing adoption of renewable
solar power in rural areas and the adoption of new technologies, there has been a notable
shift from pedal-powered to electricity-powered transportation. This transition is prominently
observed in the widespread use of e-rickshaws, primarily powered by Lead-Acid batteries (LABs)
in Bangladesh. Despite playing a significant role in transportation and employment creation in
Bangladesh, electric rickshaws face controversies, bans, and exclusion from mainstream policies
for electric vehicles, rather than being framed as a potential technology for “greening” public
transport (Van der Straeten, 2022).

E-rickshaws work as intermediate public transport (IPT) or para-transit systems, which are often
run by informal operators. As an IPT, e-rickshaws have gained popularity, and the global electric
three-wheeler market is expected to grow from USD 1.55 - 2.71 billion in 2023 to USD 411 - 10.26
billion by 2030 (Coherent, 2024; FBI, 2023). The Asia Pacific region dominates the worldwide
e-rickshaw market due to fast urbanization and population increase. Bangladesh, India, China,
Nepal, Thailand, Indonesia and the Philippines are the primary markets for e-rickshaws (Saxena,
2019; Weinert et al,, 2008). The global e-rickshaw market share is estimated to be more than 43%
in 2023 in the Asia Pacific region (Coherent, 2024). Rapid urbanization, increasing pollution levels
and large unexploited rural markets are driving the market growth in the Asia Pacific region.
One of the primary benefits of rickshaws is their ability to navigate congested urban roadways,
which is driving demand for the global e-rickshaw industry and providing last-mile connectivity.
Emission standards applied on combustion engine technology are becoming more stringent
globally to minimize pollution, a trend which further increases incentives for e-rickshaws.
Moreover, e-rickshaws also offer longer travel distances than regular non-electric rickshaws,
a key reason for their popularity among customers and continuous market growth (Maximize
Market Research, 2023).

With the market growth of e-rickshaws, the demand for batteries has also increased. These
batteries are used as energy carriers to enable the vehicle to move. One e-rickshaw requires
four to six dry Lead-Acid batteries with a voltage of at least 12 volts (V). Because of the way the
batteries are set up, the combination provides 48 V to 72 VV and between 140 ampere-hour (Ah) to
160 Ah rating. New batteries require about 8 hours to fully charge. After 8 to 12 months of use, the
charging time increases to 10 to 12 hours (Nurunnahar et al, 2022). Lead and acid are the main
materials used to make these batteries, at least 70% lead, which represents approximately 14
kg-21 kg per battery, depending on the battery size. Since imported lead is more expensive than
domestically recycled lead, the battery industry relies primarily on unlicensed open pit smelting
sites locally known as “bhattis” The number of bhattis increased from 50 in 2010 to 800 in 2023
due to a higher demand for used recycled lead in the local market. E-rickshaws are responsible
for generating about 77% of total ULABs in Bangladesh. Additionally, according to a report by the
United Nations Environment Programme, Bangladesh alone generates 90,000 tons of used lead
batteries annually. This estimate is based on the 6-month life cycle of the battery (Rahman, 2023).

The global e-rickshaw battery market was worth approximately USD 1.3 billion in 2021 and is
projected to rise to approximately USD 5.6 billion by 2030, with a Compound Annual Growth Rate
(CAGR) of approximately 22% between 2022 and 2030 (Custom Market Insights, 2022). India has



INTRODUCTION

a significant market share as e-rickshaw manufacturing expands to meet the growing demand.
China and the ASEAN countries are the second and third-largest markets for e-rickshaws, in
terms of manufacturing and sales, after India. Furthermore, the Middle East and Africa region is
likely to see moderate growth in the coming years. Sales of e-rickshaws are expected to increase
steadily across Europe. Imports are limited due to high import tariffs applied on Lead-Acid
batteries entering Bangladesh (total tax incidence over 80%), so domestic supply is primarily
sought by operators.

Overthe last few years, e-rickshaws have taken over the local transportation market in Bangladesh.
The popularity can be attributed to the comfort for short- and medium-distance travel, the lack
of crowding compared to buses and trains, affordability, availability, and relative safety of the
e-rickshaws. The approximate number of e-rickshaws is difficult to determine since the sector is
operated in an informal setting. The figure ranges from 1.5 to 4 million in Bangladesh (Rahman,
2023; The Daily Star, 2024), highlighting the inconsistencies. The industry gets around half of its
lead supply from recycled Used Lead-Acid batteries (ULABs), which are produced in the open air
by small, unofficial businesses and have negative effects on the environment and human health.
Nationwide, there are more than a thousand locations for recycling and recharging batteries.
According to the Battery-powered Easy Bike and Rickshaw Drivers Movement Council, which has
branches in 50 districts, there are currently more than 3 million electric rickshaws in Bangladesh.
The Lead-Acid batteries (LABs) industry holds the potential for substantial additional investment
of USD 0.6-1.2 billion annually. However, without appropriate regulation and practice, the industry
can pose significant risks to the environment.

The Government of Bangladesh decided to ban electric three-wheelers in 2021 on the major roads
across the country, citing a rise in traffic accidents as the cause of the prohibition (TBS, 2021).
The ban was adopted on December 15, 2021. However, in one of the parliamentary sessions in
February 2024, the state minister of the Ministry of Power, Energy and Mineral Resources stated
that the electric three-wheeler was the “Tesla of Bangla” (The Daily Star, 2024). He also stated
that although there are concerns regarding electricity pressure on the grid system (around 700-
800 MW of electricity per day is needed to charge 4 million three-wheelers) and electricity theft,
the State Ministry of Power and Energy stated that battery-run three-wheelers “developed by our
people” and thus should be encouraged. The ministry also stated that the electricity department
has made a policy for setting up electric vehicle charging stations.

At the same time, the Bangladesh Road Transport Authority (BRTA) does not issue licenses to
unauthorized vehicles, and the High Court noted that battery-powered three-wheelers lack both
a license and an appropriate braking system for the back wheels. Police already seized many
unauthorized electric motor-driven vans and rickshaws after the ban. The situation has reverted
to the pre-ban scenario due to the lack of a clear stance from the government.

Bangladesh is facing a critical environmental and public health challenge due to the unregulated
proliferation of e-rickshaws powered by Lead-Acid batteries. This report examines the escalating
risks associated with the widespread use of recycled Lead-Acid batteries, their impact on public
health and the environment, and proposes policy interventions to mitigate these pressing
concerns. The focus of the report is to analyze gaps in policies regarding e-rickshaws and the use
of Lead-Acid batteries in Bangladesh.
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2.

The Roles of E-mobility (e-rickshaws) in
Bangladesh

In Bangladesh, e-rickshaws, as local light-duty vehicles in the transportation sector, play an
important role. It has become a popular mode of transportation for distances ranging from 1
km to 7 km since it is less expensive, generally more pleasant than other modes of transit, time-
saving and readily available. Depending on the vehicle size, they carry from 3 to 8 passengers
at a time. The act of ride-sharing stands out as a key feature contributing to the popularity of
this mode of transportation, as it effectively lowers the cost per passenger. Although it is difficult
to find cost comparisons among various modes of transport, they are often determined by
negotiations. A previous study showed that the ride cost of three-wheelers used in the local
rideshare platform “Pathao” is one-third to half the price compared to other rideshare platforms
available in Bangladesh, such as UberX and Toma Taxi Cab. For example, to travel 1 km, it would
cost around USD 0.44 for Pathao, compared to USD 0.68 for UberX and USD 1.25 for Toma Taxi
Cab for a 1 km ride with an initial fee (Ullah & Islam, 2017). This e-rickshaw has become a source
of income for low and middle-income persons because it is relatively affordable (Al-Amin and
Sahabuddin, 2023).

The adoption of e-rickshaws, which are electric vehicles emitting zero emissions during operation,
contributes significantly to reducing emissions in transportation. Particularly in countries like
Bangladesh, where air pollution is a pressing issue, the widespread use of e-rickshaws plays
an important role in reducing emissions (around 90-95% lower over their lifetime compared to
conventional diesel rickshaws) and enhancing air quality in urban areas (Medium, 2023).

THE ROLES OF E-MOBILITY (E-RICKSHAWS) IN BANGLADESH 3



THE KEY ROLES OF E-MOBILITY IN BANGLADESH

- Reduced Dependence on Fossil Fuels: By utilizing electric power, e-rickshaws contribute
to reducing the country’s dependence on fossil fuels. This not only helps in conserving non-
renewable resources but also enhances energy security. However, it adds demand pressure on
country's electricity generation from renewable sources.

Cost-Effective Mode of Transport: E-rickshaws are generally more economical to
operate compared to traditional fuel-powered vehicles. With lower operational costs, including
maintenance and charging expenses, e-rickshaw drivers can potentially increase their earnings.

Employment Opportunities: The adoption of e-rickshaws has created both formal and
informal employment for drivers, mechanics, and other professionals involved in the electric
vehicle industry. The growth of this sector contributes to economic development and job creation.
Most importantly, e-rickshaws provide job and income opportunities for marginal and migrated
communities affected by climate change in various parts of Bangladesh.

Reduced Noise Pollution: Noise pollution in Bangladesh is one of the major issues, and
electric vehicles operate quietly, leading to a reduction in noise pollution in crowded urban areas.
This can have a positive impact on the overall well-being of residents and contribute to a more
peaceful living environment.

Traffic Decongestion: E-rickshaws, being smaller and more manoeuvrable than traditional
vehicles, can navigate through congested traffic more easily. This helps in reducing traffic
congestion and improving overall traffic flow in busy urban areas. Particularly for the secondary
and tertiary arteries of the roads in congested parts of urban areas, e-rickshaws provide a better
solution to combat congestion.

Rural Connectivity: E-rickshaws play a role in improving connectivity not only in urban
areas but also in rural areas where conventional transportation may be limited. They provide an
affordable mode of transportation, particularly in regions with poor road infrastructure.

Technology Transfer and Innovation: The adoption of e-rickshaws promotes technology
transfer and innovation in the transportation sector, especially locally developed electric vehicle
technologies. This can lead to the development of more advanced electric vehicles and related
technologies, such as better battery technology adoption.

Global Environmental Commitments: As one of the signatory countries of the Basel
Convention, the Paris Agreement, and other international treaties, Bangladesh is obliged to align
itself with global commitments to reduce greenhouse gas emissions and combat climate change.
The adoption of electric vehicles and the fostering of e-rickshaws demonstrate a proactive
approach to achieving that goal.

Governments in Bangladesh may offer incentives and support for the adoption of electric vehicles,
including e-rickshaws. This can include subsidies, tax breaks, and infrastructure development for
charging stations, encouraging more people to switch to electric mobility.

THE ROLES OF E-MOBILITY (E-RICKSHAWS) IN BANGLADESH 4



3.

The Challenges and Opportunities of
Recycling ULABs in Bangladesh

| 3.1. Overview of the Issue

In Bangladesh, as in many developing countries, Used-Lead-Acid Batteries (ULABSs) recycling
often occurs through informal channels, where safety and environmental regulations are not
observed and weakly enforced. Improper disposal of ULABs has resulted in severe environmental
pollution due to the release of toxic substances such as lead, sulfuric acid, and other hazardous
chemicals in soil and water bodies. This waste stream is an increasing environmental and health
risk for Bangladesh due to the lack of a regulatory framework for environmentally responsible
management and recycling. Based on a Lead-Acid Batteries (LABs) inventory analysis of the
International Lead Association (ILA) and the different life cycles of each category of ULABs and
their respective applications, the annual generation is estimated at 118,000 metric tons (MT) (Lin et
al,, 2023). In spite of these negativities, the proper recycling method of ULABSs offers opportunities
for resource recovery, employment creation, environmental protection, technological adoption,
and regulatory compliance

Historically, LABs were the primary electricity source in rural areas for television and other
electronic gadgets to operate due to the lack of electricity infrastructure and grid connection
in remote country areas. Most of the LABs were used in the transportation sector (buses and
trucks or other vehicles to start the engine rather than use as fuel). Thus, only a handful of
local manufacturers (formal and informal) were involved in the market. Rahimafrooz Batteries
Ltd is Bangladesh's largest lead-acid battery manufacturer, producing 1,500,000 batteries per
year and exporting to over 70 countries (Pure Earth 2020). In the Pure Earth report. Around 26
companies have been listed as notable LABs and ULABs manufacturers and recyclers; however,
the number may vary since there is an influx of Chinese companies who operate both formally
and informally in collaboration with local partners in Bangladesh. The presence of lead battery
recyclers in Bangladesh can also be indirectly traced to China's ban on imports of 24 different
recycling materials, including batteries, in 2018 to reduce environmental pollution and to protect
the environment and human health (Lin, et al, 2023).

| 3.2.Recycling of ULABs in Bangladesh

There are over 1100 informal and illegal ULABs recycling operations across the country, which
employ more than 100,000 people (Pure Earth, 2020). Given high import tariffs on lead (over 30%)
and on lead-acid batteries (over 80%) into Bangladesh, the informal battery shops account for
50% of the battery supply in the country (Batteiger & Rotter, 2018). The key reasons for informal
battery shops are the availability of diversified services (repairing batteries and replacing the
acid) at lower prices compared to formal business, trust, and taking care of end-of-life batteries
with incentives (Brossmann, 2013).

In order to recycle ULABs sustainably, the reverse logistics supply chain or collection system
needs to deliver the ULABs to the licensed and properly operated formal sector recyclers, and
the less prominent route is the direct route from the user to the smelter, which is mainly used by
institutional users, such as government vehicle pools, corporate offices, etc. The more prevalent
route is via small buyers in the form of battery repair shops and auto and tire repair garages,
as well as urban 'feriwallas’ collecting old electronics via barter and trade. In most cases, these

THE CHALLENGES AND OPPORTUNITIES OF RECYCLING ULABS IN BANGLADESH 5



secondhand battery shops sell new and used batteries for vehicles. The ULABs are transferred
from the small buyers to the re-builder or ‘vangari’ shops, some of which are also smelters. The
brokers have agreements with secondhand battery shop dealers and auto mechanics to buy old
batteries. All these collected ULABs are sent to smelting facilities to recover lead, which is used
to manufacture new batteries.

Regulators are unable to enforce other requirements pertaining to worker safety and
environmental management since unlicensed ULAB recycling is carried out in secret, hidden
from the perspective of law enforcement. Although the informal sector caused risky and unstable
working circumstances, these activities also help to reduce poverty by engaging people in this
sector (Lin, et al, 2023).

Table 1. Recycling process of ULAB in Bangladesh

Stages of Recycling

Formal Informal

Collection Some users, including mobile  Users sell small customers their used batteries. The batteries
phone companies and are then given to the repairer/rebuilder either directly or via
government transportation the broker. ULABs are occasionally sold to the smelter directly
authorities, invite tenders to sell by the broker. Certain vendors or rebuilders gather ULABs by
their ULABs. offering a new battery with a sales discount.

Separation The manufacturers purchase Re-builders and separators collect ULABs and separate
lead in order to rebuild it or use their components, including plates (negative and positive),
it for different projects. connectors, leads, electrolytes (sulfuric acid), containers,

covers, separators, and other minor pieces.

Smelting Formal smelting is done in Informal smelting is done in the open air with an unsustainable
a smelting factory using a practice. This process is operated around riverbanks or
sustainable technique known  highways (national or regional). These activities are spread
as pyrometallurgy. throughout the country.

| 3.3.Environmental Implications

Bangladesh's government has banned leaded petrol to minimize ambient lead concentrations.
However, anthropogenic sources and pollution hotspots may still provide a higher risk of
exposure. Informal and inadequate recycling of ULABs is a major cause of lead pollution in
Bangladesh. Informal ULABs recycling operations are frequently conducted in or close to
residential communities where lead dust can collect in high-risk locations such as, playgrounds,
sports fields, roads, pathways, homes, and other places where dust is likely to be stirred up and
then swallowed or inhaled. Lead can leak into the water when lead-acid batteries are broken
and associated waste is disposed of, but groundwater pollution with lead doesn't seem to be a
prevalent problem because the lead produced during recycling is non-soluble. Lead dust from
the site can spread to adjacent areas via workers' clothing, hair, shoes, vehicle tyres, stormwater
runoff, wind, and off-site waste disposal.

During the melting process, lead dust and vapor are ejected into the air and often fall back to
the earth within a few hundred meters due to its weight. The pollution has resulted in numerous
animal deaths due to lead ash contamination of grass and other feeds. If local people protest
against smelters after domestic cows and goats died near the recycling site, local leaders or
police most often arrange arbitration to compensate them. However, sometimes the recyclers are
unable to restart their practice, then they relocate to another site, to contaminate another region.

THE CHALLENGES AND OPPORTUNITIES OF RECYCLING ULABS IN BANGLADESH 6
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Lead is a neurotoxin that harms children's neurological development, causing comas, hearing
loss, convulsions, and even death. Even at lower levels of exposure, lead can permanently reduce
a child’s intelligence quotient (IQ), lower educational attainment, lower lifetime earnings, and
increased violence. Early-life lead exposure in adults can cause kidney disease, heart disease,
and even stroke (Lin et al,, 2023).

| 3.4.Socio-Economic Impact

It's important to acknowledge the potential negative environmental impacts of e-rickshaws, but
it is also essential to recognize the positive socio-economic aspects, particularly in terms of job
creation and employment opportunities in Bangladesh. Job opportunities have been a significant
challenge in Bangladesh, especially due to its large population and limited availability of formal
employment prospects. But since e-rickshaws have been introduced, many people now have
more work options across an enlarged urban radius, which has helped them to alleviate this
problem.

The E-rickshaw sector has very low barriers to entry, thus creating income opportunities for
people who don't need a formal education or specialized abilities to drive the vehicle. This has
been especially helpful for lower-income families who have struggled to locate other career
opportunities due to the lack of educational certifications. Additionally, the sector generates
employment in associated industries, such as maintenance and charging infrastructure.
Mechanics, electricians, and technicians are required to maintain and repair e-rickshaws, and
people are also hired to operate and maintain charging stations. Besides this, individuals own
e-rickshaws, which help them to start a business by purchasing or leasing them. They run
their own e-rickshaw enterprises, generate work for themselves, and hire other drivers as their
business grows. These job opportunities have reduced poverty rates and raised the standard of
living of low-income families.

As unemployment and underemployment can lead to social unrest and instability, this work
has decreased crime and encouraged safer communities by generating job opportunities. It has
helped reduce stress, improve general well-being, and enable access to healthcare through stable
employment, which, moreover, lowers healthcare costs and enhances productivity. Industry, in
turn, fuels economic growth by creating a positive cycle of development. On the other hand,
as this industry is unofficial and subject to government shutdown at any time, many people are
reluctant to work in it. It would be a waste of their investment if that occurs. For those with limited
incomes, it is significantly challenging.

THE CHALLENGES AND OPPORTUNITIES OF RECYCLING ULABS IN BANGLADESH 7



Therefore, it's essential to acknowledge and support the positive socio-economic impacts
that this industry has brought to Bangladesh. Also, it is imperative to address and mitigate the
environmental challenges associated with e-rickshaws, particularly through the adoption of
cleaner energy sources and sustainable practices.

| 3.5.Trade and Financing Mechanism

The current total tax incidence (TTI) for importing general lead waste and scrap (HS 78020000) in
Bangladesh is around 31%, and the value-added tax (VAT) is 15%. However, for the specific waste
lead-acid accumulator (HS 85491100), the TTI could be as high as 58.6%, of which 25% is Customs
Duty (CD). The TTI of the lead-acid accumulators for sharing piston engines (HS 85071000) is
89.32%, of which around 25% is CD and 20% is Supplementary Duty (SD), along with 15% VAT.
Surely, the high and inconsistent taxes can be a barrier to ensuring high-quality imported lead-
acid batteries in Bangladesh. At the same time, for alternatives to lead-acid batteries, such as
lithium-ion batteries, the taxes are not in a favourable range. For Lithium-ion (HS 85076000) the
TTl increases to 58.6%. Since the ULABs are mainly dependent on locally sourced recycled lead,
a higher tariff for Li would increase the cost of the LiB in the market. The current battery sector
in Bangladesh is mainly driven by private local and international investors (formal and informal
sector). The financial support from the public bank is nominal. For example, Bangladesh Bank
has set up a Tk 400 million (USD 3.6 million) revolving fund for 68 green products with the aim
of building a sustainable future for the country (Bangladesh Bank, 2022). Customers can access
this refinance option through banks/financial institutions to raise funds at a lower cost and bring
sustainability to their business.

The entitled major green products are: There are some specifications required for the

service:
* Any Solar Projects

* Biological/Bio-Chemical ETP * The loan has to be long-term

* Debt: Equity ratio should be 80:20

* Fire Safety Products (minimum)

* Energy Efficient Technolo
9 Y * |Interest Rate is mentioned in Table 2

* Building/Industry

* Recycling Plant Table 2. Interest Rate

* Renewable Energy Projects Tenure Current Rate
* Waste Management Plant Less than 5 Years 5%

) ?F:Eifg tBZeg:grc;llgg:.l)’Iants 5 to less than 8 Years 5.5%

(o)
* Different Agricultural Products 8 or more than 8 Years 6%

With a proper and innovative business proposition, the sector could attract finance from local
finance institutes like Brac Bank and Grameen Bank. In relation to the regional and international
financial bodies, there are opportunities to secure funding provisions for bankable business
propositions through Multilateral Development Banks (MDB) like the Asian Development
Bank (ADB), Asian Infrastructure Investment Bank (AlIB) and World Bank, as well as bilateral
cooperation organizations such as Japan International Cooperation Agency (JICA).
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| 3.6. The Dilemma of ULABs in Bangladesh

Despite E-rickshaws versatile roles in Bangladesh's socioeconomic and environmental sectors,
there are some major concerns about e-rickshaws in the broader socio-technical system in
Bangladesh.

A key concern relates to the national energy grid, as electricity demand and load shedding are
serious problems in the country. Bangladesh grapples with severe load shedding during peak
hours, primarily from 5 p.m. to 11 p.m, owing to a significant disparity between power demand
and supply. The literature indicates that the approximately 500,000 autorickshaws operating daily
across the country consume a substantial 4660 megawatt hours (MWh) of electricity per day
from 6 p.m. to 6 am. (Al-Amin and Sahabuddin, 2023). The rising numbers of e-rickshaws each
year pose a challenge to the national power system, raising concerns about macroeconomic
implications and the sustainability of the electricity infrastructure (Al-Amin and Sahabuddin,
2023).

Rickshaws also have traffic safety concerns. The vulnerability of e-rickshaws to traffic accidents
is a prominent concern among users. These vehicles lack an adequate stopping mechanism,
as only their front wheels have brakes. Their uncontrollable speed often leads to mishaps while
attempting to stop, resulting in numerous accidents and fatalities when colliding with other
vehicles or pedestrians. Addressing these safety issues is important to ensure the well-being of
both e-rickshaw users and other road users (Alamgir, 2022).

ULABSs are also often subject to unsustainable recycling practices. To mitigate the adverse effects
of battery recycling, there is a pressing need for the implementation of sustainable and regulated
recycling practices. This includes the proper handling of lead-acid batteries and ensuring the
safety of workers involved in recycling activities. The informal and inadequate recycling of lead-
acid batteries in e-rickshaws poses a serious threat to public health, particularly affecting children
in low- and middle-income countries like Bangladesh. The improper recycling practices involve
breaking open battery cases, contaminating the environment with acid and lead dust, and
smelting recovered lead in primitive outdoor furnaces that release poisonous fumes. A recent
report stated that over 35 million children in Bangladesh have blood lead levels exceeding 5
micrograms per deciliter (ug/dL) and over 9.7 million surpassing 10 ug/dL, whereas the exposure
should be near zero (UNICEF and Pure Earth, 2020). The same report claimed that Bangladesh
has the world’s fourth-highest rate of death due to lead exposure, with an average population
blood lead level of 6.83 pg/dL.

Among the individuals exposed to ULAB recycling-related pollution, children are particularly
susceptible to lead poisoning. The long-term health impacts include an increased risk of
kidney damage and cardiovascular disorders. Additionally, lead exposure during childhood is
associated with behavioural and mental health issues, contributing to a higher likelihood of
social marginalization. Addressing this health crisis becomes imperative for the well-being of the
younger population (Pure Earth and UNEP, 2020).
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4.

Alternatives to Lead-Acid Batteries

In Bangladesh, exploring alternatives to Lead-Acid batteries for e-rickshaws offers a promising
avenue for enhancing sustainability. Lithium-ion (Li-ion) batteries stand out as a viable option,
providing higher energy density and a longer lifespan compared to lead-acid batteries. Despite
concerns about environmental impact and recycling, Li-ion batteries offer cost-effectiveness over
their lifetime. With efficiencies of at least 95%, faster charging capabilities, and better performance
in harsh conditions, Li-ion batteries surpass lead-acid batteries in various aspects. While lead-
acid batteries may be initially less expensive, the prolonged life cycle of Li-ion batteries makes
them a more economically sound choice (Nair & Garimella, 2010; Li et al,, 2010; Grey & Tarascon,
2017).

Table 3. Cost comparison between Lead-Acid Battery and Li-ion Battery

Characteristics Lead-Acid Battery Li-ion Battery
Nominal Voltage (Volt) 2 3.6
Energy Density (Wh/L) 35 118-250
Specific Energy (Wh/kg) 30-50 120-140
Specific Power (W/Kg) 180 200-430
Operating Temperature (C) -15 to 50 -20 to 60
Life Cycle 1000 2000

Source: Habib etal, 2019, > prodyction Cost (USD/kWh) 60 150

Muzir et al., 2022

The state minister of the Ministry of Power, Energy and Mineral Resources, Bangladesh, showed
his support for e-rickshaws and battery-driven three-wheels. In one of the parliamentary sessions,
he mentioned a project where the ministry will “provide” lithium-ion batteries to replace LABs
(The Daily Star, 2024).

Another noteworthy alternative is Nickel Cadmium (NiCd) batteries, which offer longer cycle life,
higher energy densities, and lower maintenance requirements. Particularly suitable for applications
requiring continuous or instantaneous power, NiCd batteries present a competitive replacement
for lead-acid batteries, despite their larger size and inclusion of toxic metals. Additionally, Nickel
Metal Hydride (NiMH) batteries, commonly used in hybrid vehicles, present an option with higher
energy density and recyclability advantages over lead-acid batteries (Nair & Garimella, 2010; Van
den Bossche et al., 2006).

Flow batteries, with liquid electrolytes stored in external tanks, prove highly scalable and suitable
for grid-scale energy storage applications. Sodium-ion batteries, though still in early stages of
development, emerge as a potential alternative due to the abundance and affordability of sodium
(Skyllas-Kazacos et al,, 2011; Soloveichik, 2015). Supercapacitors, known for high power density
and rapid charging capabilities, are being explored for electric vehicles, offering a sustainable
alternative to lead-acid batteries (Simon et al, 2014). Moreover, semi-natural/semi-synthetic
substrates like paper show promise for rechargeable batteries, providing low-cost, lightweight,
and eco-friendly options, although challenges such as cycling instabilities and limited capacities
need to be addressed.

ALTERNATIVES TO LEAD-ACID BATTERIES 10



While these alternatives showcase the potential for eco-friendly and cost-effective solutions,
barriers include concerns about environmental impact, recycling processes, and in some cases,
toxicity. Collaborative efforts between the government, industry stakeholders, and research
institutions are essential to overcome these challenges and facilitate the widespread adoption
of alternative battery technologies, contributing to a more sustainable e-rickshaw ecosystem in
Bangladesh.

5.

Analysis of Relevant Policies in Bangladesh

| 5.1. Stakeholders Involved in the ULABs Industry

ULABs directly and indirectly involve various stakeholders, including manufacturers, retailers,
users/consumers, recyclers, regulatory bodies and funding agencies. Formal and informal
sectors and systems are involved in the supply chain of ULABs in Bangladesh. Figure 4 shows the
key relevant actors involved in the battery sector. In addition to the selected key stakeholders, local
communities affected by the pollution of the LAB and relevant non-government organizations
(NGOs) are also key actors in ULABs.

1 2 3
o, o 22
e @
MANUFACTURERS ULABS RECYCLERS
RETAILERS WASTE GENERATORS & SMELTERS
Formal and informal E-rickshaw and automotive, Formal and informal
manufacturers and retailers telecommunication and ICT industries; recyclers and smelters
microgrid and Integrated Power System (IPS)
4 5 6
n| o
ﬁ g @o
= [\
REGULATORS FUNDERS COMMUNITIES & NGOs

The Department of Environment, the Ministry
of Environment, Forest and Climate Change,
and the Bangladesh Road Transport Authority

Local banks and institutes, international
funders (ADB, AllB, JICA, WB, etc.), and
public-private partnerships (PPPs).

Affected or concerned communities, along
with Non-Governmental Organizations
(NGOs)

< Figure 4. The selected key
relevant actors (direct, indirect,
and potential) involved in the
ULABs in Bangladesh
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Source: Pure Earth, 2020

5.1.1. Manufacturers and Retailers

In the LAB market space, both formal and informal manufacturers and retailers co-exist and
complete each othersince they both offer unique services to their customers. Formal manufacturers
and retailers like Rahimafrooz Batteries Ltd, Panna Battery Ltd and Khorshed Metal Industries
(HAMKO Group) have a higher market penetration with high quality and a variety of battery
options, which are often better compared to the batteries available in the local informal market.
International manufacturers, particularly from China, have been establishing their manufacturing
and recycling facilities in Bangladesh using both formal and informal systems (around 30 illegal
Chinese companies were reported), which has led to recent price competition in the local market
(Hasan, 2019). In addition, the Accumulator Battery Manufacturer and Exporter Association of
Bangladesh (ABMEAB) needs to be taken into consideration while addressing the issues and
finding solutions.

In addition, the informal manufacturers and retailers often offer additional services such as
repairing and replacing acid within a reasonable price and in a shorter time, attracting the
e-rickshaw owners/renters to use batteries offered by the informal manufacturers. A recent
study claimed that around 70% of the local demand for LABs is met by informal manufacturers,
including unregistered, non-compliant and clandestine battery factories (Babu, 2020).

5.1.2. ULABs Waste Generators

The automotive industry, particularly e-rickshaws (motorized three-wheelers with a capacity
of two passengers) and easy bikes (motorized three-wheelers with a capacity of 3 or more
passengers) stands as the primary consumers of Used Lead-Acid Batteries (ULABs) in
Bangladesh. Furthermore, ULABs find applications in various sectors, such as the renewable
energy sector, specifically in solar power systems, as well as in instant power supply (IPS),
telecommunication systems, and industrial usage. Figure 5 visually illustrates the diverse areas
where ULABs are utilized, showcasing their significance in supporting not only the automotive
sector but also in powering renewable energy solutions and other critical applications across
various industries in Bangladesh.
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PASSENGER | COMMERCIAL ELECTRIC SOLAR INSTANT oo INDUSTRIAL
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Motorcycle Super DC EV battery Solar HPD Valve GSMF 2 Volt
battery (SMF) battery (Easy bike) battery battery regulated battery
Premiurm batter PVC superior R-type battery Volvo solar Tall Tubular rechargeable Generator
y and regular (rickshaw) battery IPS battery battery battery

5.1.3. Battery Recyclers and Smelters

Regarding ULAB waste in Bangladesh, the major contributors are easy bikes, constituting
approximately 76% of the total ULABs waste generation (UNEP, 2020). This is followed by solar
home systems (SHS), motorcycles, automotive cars, vans, taxis, telecom equipment, e-rickshaws,
and buses (). The market is served by both formal recyclers, including local and international
entities (such as Chinese and Korean firms), and informal recyclers and smelters. Adhering to
local regulations, the recycling and smelting of Lead-Acid Batteries (LABs) necessitate high
levels of safety and environmental compliance. However, informal recyclers currently operate in
an environment lacking strict monitoring of existing regulatory policies. This dynamic highlights
the need for enhanced regulatory oversight to ensure the safe and environmentally responsible
recycling and smelting of LABs in the country.
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5.1.4. Regulatory Bodies

The recycling of Lead-Acid Batteries (LABs) and ULABs involves a complex network of
regulatory bodies crucial for ensuring environmental sustainability and compliance with local and
international standards. These include the Department of Environment, overseeing aspects such as
environmental clearance, pollution control, and waste management. The Ministry of Environment,
Forest and Climate Change is pivotal in formulating international and local policies, including
adherence to agreements like the Basel Convention. Other regulatory bodies contributing to
the comprehensive oversight encompass the Ministry of Industry (managing export and import
tariffs), the Ministry of Health and Family Welfare (addressing public health concerns), Local
Governments- City Corporations and Municipalities, the Bangladesh Road Transport Authority
(BRTA), the Ministry of Power, Energy and Mineral Resources (focused on the renewable energy
sector), the Bangladesh Standards & Testing Institution (BSTI), the National Board of Revenue
(NBR), and the Ministry of Commerce. Additionally, law enforcement organizations, such as the
police, Rapid Action Battalion (RAB), and Mobile Courts (Mobile Court Act 2009) play integral
roles in enforcing regulatory measures related to lead-acid battery recycling.

5.1.5. Funding Bodies

Funding bodies are important to facilitate the recycling of lead-acid batteries, encompassing
a diverse range of entities. Public finance organizations, including public banks, alongside
private institutions such as private banks, and non-governmental organizations engaged in
microfinancing, are important agents in capital supply. Moreover, the sector involves various local
private businesses and attracts investments from both local and international sources, such as
Chinese investors. Notably, multilateral development banks (MDBs), including but not limited to
the Asian Development Bank (ADB) and the Asian Infrastructure Investment Bank (AlIB), have
loan instruments suitable for the ULAB sector. The ADB, for example, is a key source of external
assistance for public sector loans, notably in the transport and energy sectors of Bangladesh,
providing $2 billion on average every year since 2016 (ADB, 2022). The commitments from ADB
under the co-financing model as loans, grants, guarantees, technical assistance (TA), and equity
investments in various public sector projects.

5.1.6. Affected Communities and NGOs

Concerned communities and non-governmental organizations (NGOs) play a crucial role in
addressing the environmental and social impacts associated with ULABs. As actors involved and
affected by the disposal and recycling of these batteries, affected communities often bear the
brunt of environmental pollution and health risks. NGOs actively engage in advocacy, awareness
campaigns, and community empowerment initiatives to address the challenges posed by the
improper handling of batteries. These organizations (e.g. Bangladesh Environmental Lawyers
Association-BELA) work towards holding industry stakeholders accountable for sustainable and
responsible disposal practices. By fostering community involvement, raising awareness about
the dangers of lead exposure, and advocating for stricter regulations, concerned communities
and NGOs contribute to mitigating the adverse effects of used lead-acid batteries on both the
environment and public health.
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| 5.2.Regulatory Landscape and Policies Related to ULABs

Bangladesh's regulatory landscape and relevant policies related to ULABs in Bangladesh follow
the following judicial sources:

1. Laws/Acts

2. Rules

3. Guidelines

4. Government Orders/Circulation

In addition, there are international regulations (such as the Basel Convention) and local government
practices that are relevant to the regulatory landscape of recycling ULABs in Bangladesh.

5.2.1. Relevant Regulatory Policies for ULABs

In Bangladesh, similar to many developing countries, the recycling of Used-Lead Acid Batteries
(ULAB) often takes place through informal channels, where safety and environmental regulations
are not effectively enforced. Improper disposal of ULABs has led to significant environmental
pollution by releasing toxic substances like lead, sulfuric acid and other hazardous chemicals
into soil and water bodies. To address these challenges, several policies have been implemented.

Table 4. Relevant Regulatory Policies in Recycling ULABs in Bangladesh

Types of regulations Relevant regulatory policies Scopes and notes
Laws/Acts ﬂ Bangladesh Environment The Act is to provide for the conservation of the
~ Conservation Act environment, improvement of environmental standards

1995, amended in 2010 and control and mitigation of environmental pollution.

Bangladesh Environment This Act allows the government to take necessary legal
Court Law action against any parties who create environmental
hazards/ damage to environmentally sensitive areas as
well as human society.

™

2010

The Bangladesh Labour Act It covers health, safety, welfare and working conditions
and the environment of workers and apprenticeship.

™

2006 (Act No. XLII of 2006)

Electricity Act It outlines the penalty for electricity theft, which is about

3 years of jail or double the payment of electricity price
and/or 50,000tk for non-commercial and industrial use,
and it could be about 3 years of jail or double the payment
of electricity price and/or 5,00,000tk for industrial and
commercial purposes.

™

2018 (Law No. 7 of 2018)

Bangladesh Public-Private An Act to provide for the legal framework for the creation
Partnership Act of public-private partnerships by involving private sector
participation along with public sector and attracting local
and foreign investment upon connecting Bangladesh.

™

2015 (Act No. 18 of 2015)
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Types of regulations

Relevant regulatory policies

Scopes and notes

Rules

ﬂ Environment Conservation
Rules,

2023 (SRO No. 53)

This Rule aims to ensure sustainable development and
prevent environmental degradation in Bangladesh by
regulating activities that may adversely impact the
environment and human health.

(Y

Solid Waste Management
Rules

2021

Specific sub-clauses have been added to the Solid Waste
Management Rules 2021 to properly manage solid waste.
Extended Producers Responsibility (EPR) has been
included in the rules for the first time in Bangladesh.

(Y

Hazardous Waste (e-waste)
Management Rules

2021

The Rules set a goal of managing at least 50% of
e-waste in 5 years and negotiating with the World
Trade Organization (WTO) since the rule required the
manufacturer and importer to collect and manage
e-waste.

™

Hazardous Waste and Ship-
Breaking Waste Management
Rules

20M

Which lists the hazardous waste, including Used Lead
acid batteries whole or crushed (A1160) or any lead and
lead compound.

Government Order
Circulation

™

The Lead-Acid Battery
Preparation, Regeneration,
Import, and Utilization
Regulations Circulation

(S.R.O. No. 45-Law 2021)

The circulation put conditions for relevant stakeholders,
actors to follow the regulations.

6] Hazardous Waste (e-waste)

Management Circulation

2021 (SRO 187, Act 2021)

The circulation put conditions for relevant stakeholders,
actors to follow the regulations.

International Laws

The Basel Convention

The Rotterdam Convention

Comply with the Basel and Rotterdam requirement and

to prepare a coherent national strategy and action plan
for the Environmentally Sound Management (ESM) of
ULAB in Bangladesh. The Basel Convention Training
Manual for the preparation of National Plans for the ESM
of ULAB (including licensing, assessment of H&S, medical
surveillance and site assessment.

Local Government

DNCC/ DSCC/ City Councils/
Municipalities etc.

The local governments’ waste management practices and
initiatives.

Others

ﬂ Integrated Energy and

~ Power Master Plan 2023

The Integrated Energy and Power Master Plan (IEPMP)
2023 (MPEMR, 2023) developed by the Ministry of Power,
Energy and Mineral Resources, which outlines 50% of
electric vehicles by 2050.

Policy Regarding
Special Tariff and Benefits

The Ministry of Industry, this policy aims to transition the
majority of passenger cars, buses, trucks, and 3-wheeler
auto rickshaws to Electric Vehicles (EVs) by 2030.

BRTA Draft Policy (2021) to
expedite the import and
domestic manufacturing of EVs

However, e-rickshaws do not fall under the e-vehicle
category due to their lack of safety measures.
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A BRIEF DESCRIPTION OF THE RELEVANT POLICIES

Policy Regarding E-waste and Hazardous Waste

* In February 2021, the Ministry of Environment, Forest and Climate Change (MoEF) of
Bangladesh issued an order (S.R.O No. 45-Act/2021) on battery recycling under the Bangladesh
Environment Conservation Act, 1995. Key provisions of the act include that companies engaged
in the production and recycling of lead-acid batteries shall designate agents and collection
agents for used batteries. Additionally, companies must obtain a No Objection Certificate (NOC)
from the Department of Environment (DoE) to obtain a license to import lead-acid batteries. The
importer must also sign a contract with a battery recycling company.

* On June 10, 2021, Bangladesh's Department of Environment (DOE) published the Hazardous
Waste (e-waste) Management Rules, 2021, under the Bangladesh Environmental Protection Act,
1995 (DoE, 2021). The Rules outline the role and responsibility of various stakeholders in the
supply chain and management of e-waste, including manufacturers, retailers, buyers/sellers,
exports, imports, stockpile, disposal, repair and recycling and transportation. (including lead-
acid batteries from households)

* Environment officials in Bangladesh have enforced rules from 2011 related to "Hazardous
waste and ship-breaking waste management" when dealing with battery recyclers. These rules
classify residue (such as lead ash or particulates from flue gas) from secondary lead production
as "Hazardous Waste." Following the Basel Convention guidelines from 1989, which identify lead
as a hazardous chemical, these regulations mandate parties involved in battery recycling to
adopt sustainable environmental practices and regularly disclose information about the recycling
process, quantities recycled, and environmental impacts.

* The Department of Environment (DoE) published a gazette in July 2006 regarding battery
recycling. This gazette provides guidelines for effective battery recycling activities, prohibiting
the haphazard storage or breaking of lead-acid batteries without obtaining an Environmental
Clearance Certificate. It also recommends that used batteries should only be sold or returned to
DoE-approved battery buyers and dealers who follow DoE-approved recycling facilities.

Public Health and Environmental Exposure
Bangladesh Environmental Conservation Act, 1995 (Amendment, 2010)

It incorporates the protection of public health from hazardous materials into existing national
legislation through amendments of the new regulation on ULABs recycling and lead phase-out
as follows:

* Incorporation of the provision for keeping records of current stocks of lead in industries in the
Hazardous Waste and Ship-breaking Waste Management Rules, 2011

* Include the products listed in the national inventory of lead-containing products.

Bangladesh Environment Court Law 2010

To foster the enforcement of the environmental laws in Bangladesh, this Act allows the government
to take necessary legal action against any parties who create environmental hazards/ damage to
environmentally sensitive areas as well as human society.

* Environmental Conservation Rules, 1997 (Amended 2011: Hazardous Waste and Ship-Breaking
Waste Management Rules 2011)
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It sets industry-specific gaseous emission standards for lead, including standards for Exhaust of
automobiles, Ship Breaking sectors, Turmeric containing lead from soil, Lead containing product
burning, Additives as pigments in Industrial Paints, Fertilizer, Pesticides and Biocides, Metal
plating, finishing operations, Leaching from ULABs and Battery manufacturing, Lead/ULABs
contaminated sites, waste from small and medium manufacturing facilities should be listed in
SCHEDULE - 1,10, 11 and 12.

Policy Regarding e-mobility in Bangladesh
* The policy of e-mobility focuses on establishing charging stations, defining tariffs for electricity

consumption, establishing technical standards for charging stations, and streamlining the
institutional arrangements for charging permissions.

* Formulated in accordance with section 124 of the Road Transport Act 2018, this policy allows
the legal registration of motorised vehicles powered by electric motors in the country. This policy
simplifies the EV registration process and provides registration for three-wheelers.

Energy and Power Master Plan

The Integrated Energy and Power Master Plan (IEPMP) 2023 (MPEMR, 2023) developed by
the Ministry of Power, Energy and Mineral Resources outlines 50% of electric vehicles by 2050
(40% passenger vehicles and 10% buses and trucks) under the advanced technology scenario
and around 100% of electric vehicle under the net zero scenario for Bangladesh. However, both
scenarios in the Master Plans exclude the e-rickshaws.

Policy Regarding Special Tariff and Benefits

* Under the Ministry of Industry, the policy regarding special tariffs and benefits aims to transition
the majority of passenger cars, buses, trucks, and 3-wheeler auto rickshaws to Electric Vehicles
(EVs) by 2030. The proposals include Providing a tax holiday till 2040 for local EV assembly and
manufacturing (TBS, 2024). Offering financial incentives, purchase subsidies, waivers of road
tax and EV registration fees, and reductions in VAT/Import Duty. Encouraging the establishment
of battery recycling industries and charging station networks. Establishing an EV Cell within
the Bangladesh Road Transport Authority. Creating an "Energy-Efficient Vehicle Manufacturing
Fund" funded by fines and taxes collected from environmentally harmful vehicles. In addition,
there would be no tax if the EV power stations run on solar energy, and there would be a lower
registration fee for the EVs (TBS, 2024).

° In July 2019, the Bangladeshi Government issued a Statutory Regulatory Order (SRO
176/2019/33) to promote the local assembly of affordable passenger vehicles and develop a new
vehicle market. This SRO exempts VAT/supplementary duty on imported parts and materials
for Completely Knocked Down (CKD) assembly of passenger vehicles below 1600cc, subject
to meeting specific conditions such as local value addition, employment of local workers, and
significant investment within a year.

Policy Regarding Labor

* The law and the Rules require the employer to ensure that waste is disposed of in a safe
and orderly manner; provide safety equipment to the workers; require the employer to obtain
a clearance certificate from the relevant authorities, and follow the Environmental Compliance
Act 1995 (ECA 1995) for environmental management, including Hazard Exposures Mitigation,
Training Sessions and Hazard Minimization Options.

* National Child Labor Elimination Policy 2010. This policy was introduced with the goal of
eliminating risky child labour by 2021 and all other types of child labour by 2025 (LSE, 2023).
In addition, the Ministry of Labour and Employment 2021 (Ministry of Labour and Employment,
2021) published the National Plan of Action to Eliminate Child Labour (2021-2025).
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BRTA Draft Policy (2021)

* BTRA draft policy to expedite the import and domestic manufacturing of EVs. However,
e-rickshaws do not fall under the e-vehicle category due to their lack of safety measures.

International - Basel Convention

* Used lead acid batteries contain lead, sulfuric acid and lead dioxide which are hazardous and
fall under the Basel Convention. They are controlled by transboundary movements of waste
destined for recovery operation or final disposal. Bangladesh became a signatory country to the
Basel Convention on April 01,1993,

5.2.2. Policy Gaps and Challenges

The policy gaps in e-mobility in Bangladesh are apparent, particularly in the administration
and implementation of Lead-acid batteries (LABs) and Used Lead-Acid batteries (ULABs)
rules. Loopholes in the Lead-acid Battery Recycling and Management Rules, 2006 create
challenges, highlighting the need for a comprehensive regulatory framework. The government
has the authority to address this gap under the Bangladesh Environment Conservation Act 1995
(BECA), Section 20(C), allowing the establishment of safe procedures for the use, storage, and
transportation of hazardous substances. The BECA also outlines the penalty for violating the
rules, which can cause imprisonment of a maximum of 10 years or fines up to 10 lac (USD! 9,113)
or both or a lesser penalty depending on the violation. However, there are very few examples of
executing these penalties for poor management and violation of the rules. While this provision
sets certain standards for lead battery use, disposal, and retailing, there is a critical need for
stricter monitoring and enforcement of the regulations to ensure proper administration and
implementation.

Used Lead-Acid Batteries (ULABs) contain toxic ingredients such as lead and dilute sulfuric acid,
which are essential for safe handling. However, the lack of proper regulation in Bangladesh poses
a significant environmental and public health risk. Current recycling practices in the country are
far from eco-friendly, with informal industries conducting dismantling operations in an unsafe and
dangerous manner. This necessitates the development and enforcement of stringent regulations
to ensure responsible and environmentally sustainable ULABs recycling practices.

The Statutory Regulatory Order (SRO) promulgated by the Ministry of Environment, Forest,
and Climate Change in 2021 (SRO No 45-Act/2021) on the recycling of ULABs also appears to
have limitations, as it does not specify the quality of the recycled ULABs and the methods for
verifying the standard of the recycled ULABs by any competent authority. Consequently, raising
or maintaining the standard of recycled ULABs could prove challenging.

Under the Hazardous Waste (e-waste) Management Rules, 2021, any person/company involved
in e-waste management is required to be enlisted at the DoE, and the department will register all
enlisted e-waste management companies and the relevant information electronically. DOE has
the right to hold and withhold the registration and all relevant stakeholders need environmental
clearance from the Department. A maximum of 180 days is allowed for a stockpile of e-waste.
The Rules also set e-waste collection targets of 10% in the first year and a maximum of 50% in
the fifth year (2026). The main discrepancy between the rules is this doesn't include e-waste
from transportation or e-mobility like e-rickshaws but rather from households. Without a clear
classification of e-waste (e.g. households, industrial -transport, etc.) the e-waste collection and
target could provide misleading information. For example, batteries containing lead used in the
household (IPS) may not return to the formal recycling channel and thus be excluded from the
targets.
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The inadequacies extend to the management of laboratory tests and ULABSs, where a lack of proper
administration and implementation is observed. The majority of the informal recycled ULABs
lack the expected level of efficiency. The inefficient batteries made by informal recyclers and
manufacturers put extra pressure on the grid system, leading to energy losses and unnecessary
economic burdens on direct stakeholders and on the country as a whole.

Additionally, the absence of an age limit for working in ULABs processing units raises concerns
about the well-being of the workforce. The implementation of an age limit outlined by the National
Child Labour Elimination Policy 2010 is crucial for ensuring the safety and health of workers in
this hazardous industry. Furthermore, the absence of a defined public health and environmental
exposure measurement procedure or safety clause underscores the need for a more unified
regulatory framework to protect both the workforce and the environment.

The Bangladesh Road Transport Act 2018 does not define e-rickshaws as a mode of transport.
Although electric vehicles (EVs) are defined at the beginning of the law in the definition segment,
there is no specific definition for electric three-wheeler rickshaws. Bangladesh's Integrated
Energy and Power Master Plan (IEPMP) 2023 outlines the targets of 50% EV by 2050, which
excludes the e-rickshaws (MPEMR, 2023). Additionally, in alignment with this Act, the Ministry of
Industry of Bangladesh has not yet acknowledged or formalized the manufacturing/assembling
of e-rickshaws and its backward linkage industry. Furthermore, the Ministry of Industry has not
officially recognized ULABs Recycling as a formal industry. Such recognition is crucial as it paves
the way for the government to enact and enforce targeted policies and legislation.

The BRTA Draft Policy (2021), focusing on expediting the import and domestic manufacturing
of Electric Vehicles (EVs), reveals a significant policy gap by excluding e-rickshaws from the
electric vehicle category due to perceived safety concerns. This omission neglects the crucial
role of e-rickshaws in sustainable urban transportation, hindering their contribution to reducing
carbon emissions and traffic congestion, contrary to the country's eco-friendly transportation
goals. To address this gap, there is a need for a more nuanced approach, defining specific safety
measures rather than outright exclusion, fostering collaboration with manufacturers for safety
enhancements, and recognizing e-rickshaws as integral to the broader electric vehicle ecosystem.
Failure to include e-rickshaws in the electric vehicle framework may impede the growth of the
electric mobility sector in Bangladesh, hindering the potential for comprehensive policies and
incentives that could drive sustainable development in e-mobility across various modalities of
vehicles.

Due to a lack of a clear standpoint from the government on e-rickshaws, confusion arises due to
actions taken by different authorities. For instance, the BRTA and the Ministry of Power aim to curb
e-rickshaws as they are considered unpermitted and illegal electricity users. Several enforcement
activities have been undertaken to seize and discard e-rickshaws in Dhaka and other major cities.
However, considering the limited employment opportunities for marginalized individuals, the
High Court has permitted the use of e-rickshaws within city limits while prohibiting them only on
highways. Despite the High Court's permission for city operations, the Road Transport Authority
does not recognize them at all.

One of the fundamental challenges is the lack of commitment and funding, hindering the
development of a National Chemical Profile- which provides information to assess the country's
current situation in terms of effectively managing chemicals with a reference or baseline data and
the fulfilment of the country's obligations under the Basel Convention. This not only reflects a gap
in resource allocation but also highlights the need for a strong commitment from the government
to address the environmental and health implications of e-mobility practices. Bridging these
policy gaps requires a collaborative effort between government agencies, industry stakeholders,
financial institutions and environmental organizations to establish and enforce regulations that
prioritize sustainability, safety, battery quality, human health and environmental well-being in the
growing field of e-mobility in Bangladesh.
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6.

Conclusions and Recommendations

| 6.1. Summary of the Findings

The juxtaposition of e-mobility, particularly e-rickshaws, providing a crucial informal economy
for the marginalized poor in Bangladesh, and the inadequate management and informal
recycling of used lead-acid batteries (ULABs), pose a dual challenge. While millions depend on
the lead-acid battery supply chain for their livelihoods, spanning manufacturing, use, recycling,
and re-manufacturing, this reliance carries substantial risks to public health, particularly for
vulnerable groups such as women and children.

The informal recycling sector, though integral to livelihoods, contributes significantly to
environmental pollution due to improper practices and the use of low-quality lead. This inefficiency
exacerbates the country's energy demand compared to the more structured formal and industrial-
grade lead-acid battery sector. The ULAB sector's complexity is heightened by the involvement of
diverse stakeholders, including manufacturers, retailers, consumers, recyclers, regulatory bodies,
funding agencies, and local communities.

Operating under both formal and informal systems, with participation from local and international
entities, the ULABs sectorfaces challengesinimplementing sustainable practices in manufacturing
and recycling. Despite implementing policies addressing ULABs-related issues, substantial
gaps in administration and implementation persist, resulting in environmental degradation and
health hazards. Balancing the economic importance of the ULABs sector with the imperative for
sustainable and responsible practices remains a critical challenge for Bangladesh.

The lack of homogeneousness and holistic integration of the relevant regulatory policies is the
key challenge when it comes to managing ULABs more effectively. The following are the key
discrepancies in the regulatory policies:

i. The Road Transport Act 2018 doesn't include e-rickshaws as part of e-mobility. Thus, the
e-rickshaw sector lacks clear policies in relation to fostering e-mobility in Bangladesh.

ii. Hazardous Waste (e-waste) Management Rules, 2021 only consider household lead
batteries and thus, ULABs generated from e-rickshaws are not part of the hazardous waste
management, while it is the same battery technology that is used in the household (e.g. IPS)
and e-rickshaws

iii. The BRTA Draft Policy (2021) focuses on expediting the import and domestic manufacturing
of Electric Vehicles (EVs); however, it excludes existing and important e-rickshaws as part of
e-mobility solutions in Bangladesh.

iv. Sustainable management of lead-acid batteries falls under multiple regulations and rules
such as the Bangladesh Environment Conservation Act, 1995 (amend 2010), Hazardous
Waste (e-waste) Management Rules, 2021, Basel Convention (1993) and so on. Unfortunately,
they lack homogeneousness and holistic integration of the relevant regulatory policies, and
thus, they often create loopholes for mismanagement.

v. Lack of integration between national (Ministry, Department, etc.) and local government
organisations (councils, city corporations, municipalities, etc.) and regulatory enforcement
bodies (police, RAB, Mobile Court, etc.) while monitoring and enforcing the relevant
regulations.
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vi. Trade-related aspects play an important role in inducing domestic recycling of ULABs. The
high total tax incidence to import lead metal into the country (31%), LABs (89%) and ULABs
(58%) create a domestic market insulation in Bangladesh that makes it difficult for foreign
high-quality battery producers to compete in the local market. The high import barriers also
induce significant levels of domestic recycling, often employing unsustainable practices.

vii. Informal sectors play a significant role in the waste management sector in Bangladesh, and
none of the regulatory roles acknowledge and propose any specific guidance on how to
integrate them into a formal waste management system.

| 6.2.Key Recommendations

As Bangladesh lacks a well-developed regulatory system and national ULABs management
guidelines, it is important to implement appropriate legislation on the handling, transporting, and
end-life management of batteries. Some recommendations in this direction:

i. Establish a harmonised regulatory framework which is homogeneous and integrated with
all regulatory policies related to the management of lead-acid batteries. These include the
energy sector, transportation, and child labour, which are also indirectly related to the sector
that needs to be integrated to foster the e-mobility of the poor with sustainable management
of ULABs in Bangladesh.

ii. Recognise the role of e-rickshaws as part of the national e-mobility policy and provide clear
guidance on how to overcome current challenges (e.g. energy theft, safety issues, etc.).

iii. Provide clear messaging and clear communication to all relevant stakeholders on the plan
for the future of e-rickshaws (controlled/restricted/banned) and the management of ULABs
(relevant regulations, guidance and penalties for both formal and informal sectors) through
the digital available platforms.

iv. The recycling of ULABs should prohibit the involvement of children under the age of 18 and
vulnerable women (e.g. pregnant women).

v. Foster business opportunities for both informal and formal recycling of ULABs with
appropriate support and incentives for sustainable practices from governmental bodies, as
well as measures to increase the availability and use of higher-quality and/or more modern
batteries in Bangladesh's internal market.
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