
FRAMEWORK FOR DISPOSAL OF OLD TRICYCLES AND ITS LEAD ACID 
BATTERIES 

 
I.   BACKGROUND AND RATIONALE 
 

1. This report is developed in support of the proposed implementation of the E-Trike 
Program by the Department of Energy (DOE) through a loan from the Asian 
Development Bank (ADB) under the “Market Transformation through Introduction of 
Energy-Efficient Electric Vehicles (e-Trike) Project”. Overall, the program aims to 
promote the sustainable use of energy by the transport sector by transforming the 
tricycle industry through the driver’s large-scale adoption of lower-cost leasing of energy 
efficient e-Trikes. The promotion of the new technology and energy efficient 
transportation solutions is part of the core lending strategy of the Assessment Strategy 
and Roadmap for the Philippines energy sector, and the program is in the Country 
Partnership Strategy (COBP, 2011-2016).  
 

2. A pilot project in Mandaluyong City was successfully introduced by ADB in April 
2011 with the operation of 20 locally made e-Trikes powered by Lithium-ion batteries.  
The promising technical results achieved during the pilot project prompted the 
Government to scale-up the pilot program and create an early-adopter opportunity to 
innovate in establishing sustainable local e-Trike manufacturing capacity, leasing 
scheme, and associated services for the operation of the e-Program and the Alternative 
Fuel Vehicles Incentives Act of 2011.   
 

3. With the shift to the use of e-Trike from the conventional four-stroke and two-
stroke tricycles as well as old e-Trikes using lead-acid batteries, the replacement of a 
relatively large number of tricycles is anticipated to bring about concerns on the proper 
disposal of old tricycles, lead-acid batteries, and other parts.   
 

4. In accordance with the Pollution Prevention and Abatement of the ADB 
Environment Safeguards Policy Statement (SPS 2009)1, a proposal that will address 
environmental and health hazards from the disposal of old tricycle engines and parts 
should be developed to supplement the e-Trike program. Specifically, the program 
should also be able to address the: (i) management of hazardous wastes components 
from tricycles by introducing a safe waste disposal plan; (ii) management of the 
recyclable parts through a collection system designed in coordination with tricycle 
driver/operator cooperatives and recycling centers; (iii) enhancement of the awareness 
and capacities of tricycle drivers/operators in complying with the requirements of the 
Ecological Solid Waste Management Act (RA9003) and Hazardous Waste Control Act 
(RA6969). 

 

5. Based on the Polluter-Pay-Principle (PPP), the cost for implementing waste 
management services is ideally shared appropriately with those who generate and 
discharge these wastes.  Considering the cost implication of shifting to new battery and 
electric tricycle technology, subsidy system by the Government needs to be studied to 
encourage tricycle drivers and operators to use the e-Trikes and implement proper 
disposal of wastes.   

                                                      
1 ADB Safeguard Policy Statement (2009) – Appendix 1, Pollution Prevention and Abatement, paras. 33 –  

36, pp 36-37.  
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6. The specific objectives of this framework are: 
(i) To analyze the regulatory, organizational and institutional coordination 

needs in the disposal of old tricycles; 
(ii) To review the collection, storage, transport, and disposal options for old 

tricycles, lead-acid batteries and parts; and 
(iii) To develop a conceptual framework in internal combustion engines (ICE) 

tricycles and lead acid battery management and disposal. 
 

II.   WASTES FROM TRICYCLES AND CURRENT DISPOSAL PRACTICES 
 

7. The tricycles are assembled by attaching a sidecar to a motorcycle.  The sidecar 
for passengers is usually fabricated locally by assemblers.  These tricycles are known to 
contain a variety of waste materials such as metal, aluminum, plastic, glass, rubber, 
wires, pipes, stainless steel, leather, and lead acid batteries.  All of these wastes are 
considered as recyclable materials.  In practice in the Philippines, old tricycles are 
segregated into parts and are sold as scrap materials to junk shops.  The motors are 
sometimes retrofitted or repaired further and then used or sold to other users.   

 
 
Figure 1.  Waste Streams Generated from Old Tricycles 
 

8. Lead-acid battery is the default battery technology used in ICE motorcycle and in 
electric vehicle because it was readily available and has a lower capital cost than other 
competing battery technologies. However, these lead-acid batteries require slow 
charging of about 8 to 10 hours to efficiently and safely store energy.   Although there is 
a market for used lead acid battery in the Philippines, it is still considered as hazardous 
waste since this contains hazardous elements such as lead and acids.  The disposal of 
lead-acid batteries is regulated by the Department of environment and Natural 
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Resources (DENR).  Individual users of lead-acid batteries usually sell these old 
batteries to junk shops or recycling centers or through the battery dealers when buying 
replacement at discounted prices under a “trade-in” scheme. 
 

9. In general, the process of recovering the recyclable materials (metals, aluminum, 
steel, and rubber, wires, etc.) is usually done by individual tricycle driver or operator, 
whereby recoverable materials are sold to buyers.  The recyclable wastes are usually 
bought by pushcart-driving buyers or by junk shops or dealers.  Current practice in 
disposing old tricycles in the country shows junk shops at the forefront.  Old units are 
sold to the junk shops which in turn do the segregation of the old units into parts such as 
metal, aluminum, plastic/fiber glass, rubber and wire, which are all categorized as scrap 
or recyclable materials.  The homogenized materials like motor and battery are sold 
separately or are set aside.  If the motor can still be fixed, it is repaired for use by the 
junk shop or for sale to other users.   Lead and other metals from the batteries are 
segregated and sold by these junk shops to battery manufacturers. 
 

10. There are some barangays which have established their Material Recovery 
Facility (MRF) as required by RA 9003 for the recovery of recyclable materials. This 
process similarly involves waste segregation and sale of the recyclable materials to 
junkshops.   
 
III.    AGENCIES INVOLVED 
 

11. Currently, the promotion of the e-Trike program and the management of wastes 
involve a number of agencies.  This section discusses the regulatory structure and the 
mandates of these agencies. 
 

a)  Department of Energy (DOE) 
 

12. The DOE is the agency that is mandated under RA 7638 or the Energy Act of 
1992 to integrate, coordinate, supervise, and control all plans, programs, projects, and 
activities of the Government in relation to energy exploration, development, utilization, 
distribution and conservation.  The agency is mandated to promote energy 
independence, use of renewable energy, and alternative fuels, and in implementing 
efficiency and conservation programs. 
 

13. The DOE spearheads the e-Trike Project to enhance energy efficiency and 
energy conservation in the Philippines.   
 

b)  Department of Environment and Natural Resources (DENR) 
 

14. The DENR was created through EO 192, and is mandated to be the primary 
government agency responsible for the promulgation of rules and regulations for the 
control of water, air, and land pollution.  The implementation and formulation of 
environmental rules and regulations rests with the Environmental Management Bureau 
(EMB), a line bureau of DENR pursuant to the Republic Act (RA) No. 8749.   
   

15. EMB is mandated to formulate policies on environment and implement 
environmental laws such as the Philippine Clean Water Act of 2004 (RA 9275), Clean Air 
Act (RA 8749), Solid Waste Management Act (RA 9003), Environmental Impact 
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Statement System (PD No. 1586), and Toxic and Hazardous Waste Act (RA 6969).  The 
DENR EMB and its regional offices have the most important regulations with respect to 
pollution control. 
 

16. The transport, storage, and treatment of hazardous wastes are regulated by 
DENR-EMB by virtue of RA6969 and its implementing and rules and regulations.  The 
DENR-EMB requires generators of hazardous wastes to register and secure appropriate 
permits for storage, transport and treatment.  The agency maintains a list of accredited 
hazardous waste TSD (treatment, storage, and disposal) facilities including those 
handling lead-acid battery wastes.  This list can be downloaded from the EMB website. 
 

c)  Department of Transportation and Communication (DOTC) 
 

17. The DOTC is the primary agency involved in the promotion, development and 
regulation of dependable and coordinated network of transportation and communications 
services in the country.  Under the DOTC is the Land Transportation Office (LTO) which 
is tasked with collecting fees from the registration of motor vehicles and the collection of 
fines and penalties for motor vehicle related infractions and the sale of motor vehicle 
license plates.  The issuance of tricycle franchises rests with the LGU. 
 

d)  National Solid Waste Management Commission (NSWMC) 
 

18. The NSWMC is the main agency tasked to implement Republic Act 9003, the 
Ecological Solid Waste Management Act of 2000.  Through this law, the 
institutionalization of a national program for the management, control, transfer, transport, 
processing and disposal of solid waste in the country was prescribed.  The NSWMC is 
chaired by the DENR Secretary. 
 

19. Under RA 9003, tricycle wastes except for the used lead-acid battery falls under 
the category of “recyclable wastes” and is therefore required to be collected separately 
from the ordinary household wastes.   
 

20. The NSWMC actively works with other government agencies and NGOs and 
private companies in strengthening waste management in the country.  Some of the 
NGOs collaborating with NSWMC are the Zero Waste Recycling Movement, Clean and 
Green Foundation, and other local junk shop dealers. 
 

e)  Local Government Units (LGUs) 
 

21. Through the Local Government Code (LGC) of 1991, the Philippines 
implemented a decentralized form of government.  There are two main levels of 
government: central or national government and local government units.  The policy 
described in the LGC is to devolve authority to LGUs who will operate autonomously 
under the regulatory supervision of the National Government. 
 

22. LGUs are responsible for the provision of basic services, such as garbage 
collection and ecologically sound disposal of wastes, water supply systems, sewerage, 
and sanitation, either directly or through contracts with the private sector.  They are also 
empowered to collect taxes and fees necessary for providing these services. 
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23. RA9003 provides the LGUs with an important role in the collection and disposal 
of wastes at the household level.  This includes the establishment of materials recovery 
facilities (MRF) and the conversion of open dumpsites to sanitary landfills as a suitable 
final disposal system by February 2006.  Another important function of the LGU is the 
regulation and franchising of tricycles which was delegated by Congress to the municipal 
and city councils under Section 458(A)(3) of the Local Government Code.   
 

f)  Non-Government Organization Initiatives  
 

Balik Baterya Program 
 

24. The “Balik Baterya” (literal translation is return the battery) program was 
launched in 2006 as a means to collect used lead-acid batteries for proper recycling and 
production of new automotive and industrial batteries.  The program is implemented by 
Motolite (Ramcar, Inc.), a local battery manufacturer, in conjunction with the Philippine 
Business for Social Progress (PBSP) and the Philippine Recyclers, Inc., with support 
from the DENR, Department of Education (DepEd), and the Department of Health 
(DOH).  The “Balik Baterya” is a flagship Corporate Social Responsibility (CSR) program 
of Motolite which advocates the proper disposal and legitimate recycling of used lead 
acid batteries to protect the environment from toxic and hazardous wastes.  Industry 
program partners donate or sell the used lead-acid batteries and are then given free 
nationwide pick-up and transport of the batteries in compliance to the requirements of 
the DENR for transport permits, hazardous waste manifests and Certificate of Treatment 
as per RA6969. These collected used lead acid batteries are transported to the facilities 
of the Philippine Recyclers, Inc. for proper recycling and production of new automotive 
and industrial batteries by Ramcar, Inc. The income from the collection of used lead-acid 
batteries are distributed to various environmental, educational, and health projects. 
 

Waste Trade Fair 
 

25. The NSWMC signed Memorandum of Agreements (MOAs) with SM malls and 
Ayala malls for the collection of wastes.  Monthly Waste Trade Fair is being held in all 
malls nationwide to encourage customer to segregate recyclable wastes and trade these 
wastes for a fee or in exchange for a usable item.  The Waste Trade Fair is being 
implemented in collaboration with local junk dealers. 
 

Industrial Waste Exchange Program 
 

26. The Industrial Waste Exchange Program (IWEP) was initiated in 1988  by the 
DENR, through the Environmental Management Bureau (EMB).  The implementation of 
the program was then transferred to the Philippine Business for Environment (PBE), an 
NGO for sustainability and better private sector partnership.  
 

27. Similar to the Waste Trade Fair, the IWEP aimed to create a market where 
generators and users of various types of waste could trade effectively with the support of 
a trade information system and educational and communication activities.  The program 
involves the registration of recyclable materials and wastes, either as available or 
wanted.  The PBE established a trade information system and confidential database with 
listings of waste generators, users, and service providers.  Interested users are 
requested to register their company using an information form that describes the volume 
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and frequency of waste generated, the industrial process that generates the wastes, the 
classification and physical state of the waste, and the current handling practices.  
Registration is done free of charge.  If the PBE-IWEP is able to identify a possible 
match, both parties enter into negotiations for waste matching and use based on 
technical compatibility, quantitative match, economy, and legal/regulatory factors.  There 
have been several documented successful waste exchanges such as metal scraps for 
metal recovery, cellulose waste into solid fuel, electronic waste for metal and lead 
recovery, among others.  Over the years, IWEP has received over 1,500 waste listings 
and registered about 500 company participants.  
  
IV.    DISPOSAL FRAMEWORK AND ANALYSIS OF ALTERNATIVES 
  

28. This conceptual framework describes the disposal options that may be further 
evaluated for the disposal of old tricycles and its lead acid batteries. It is shown in a 
diagram in Figure 2. The objective of the conceptual framework is to study and improve 
future disposal and waste management practices for tricycle wastes.  Such a framework 
is essential to fulfilling the goal compliant with ADB’s Safeguard Policy Statement as well 
as the Philippine Government’s environmental regulations. 
 

29. The conceptual framework takes into account two important dimensions: 
 

 Types of wastes generated from old tricycles 

 Actors and development partners that can contribute to implementing the waste 
disposal system towards sustainability. 

 

30. Tricycle waste generators can be basically grouped into (1) individual tricycle 
drivers and (2) tricycle operators.  Wastes generated can also be divided into the 
recyclable waste materials and the lead-acid battery.   
 

a)  Recyclable Wastes 
 

31. Using the current operational set-up in the Philippines, the recyclable waste 
materials can be segregated, collected, and sold through local recycling centers.  These 
recycling centers are the ones identifying the market for the recyclable materials.  
Another option is to explore the possibility of implementing a buy-back or trade-in system 
for the disposal of old tricycles in association with the supplier of the e-Trikes.  Table 1 
presents a comparison of these two options providing their advantages and 
disadvantages. 
 

b)  Lead-Acid Batteries 
 

32. The lead-acid batteries should be collected and handled separately considering 
the hazardous components contained in each unit.  A lead-acid battery contains lead 
and highly corrosive sulfuric acid electrolyte solution which are classified as hazardous 
wastes according to RA6969.  Lead is a cumulative poison in our bodies adversely 
affecting development of the nervous system and potentially causing permanent learning 
disorders and physical growth particularly to the fetus and children. 
 

33. An option that may be explored for the collection of used lead-acid batteries is 
through the Tricycle Operators and Drivers Association (TODA) which can be found in 
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almost all tricycle operating route.  The TODA acts as an organization that coordinates, 
conciliates, mediates, and represents tricycle operators and drivers within a certain area.  
The TODAs also issue policies for members.    
 

34. There are several options that may be explored for disposal and management, 
as follows: 
 

(i) Through existing DENR-accredited hazardous waste Treatment, Storage, 
and Disposal (TSD) facilities, 

(ii) Through the “Balik-Baterya” Program, 
(iii) Through the buy back or trade-in system with battery dealers. 

 
Table 1.  Advantages and Disadvantages of Disposal Options for Old Tricycles  

Disposal Options Advantages Disadvantages 

1.  Disposal through 
Recycling Centers (junk 
shops) 

 Recycling centers are 
available in the 
Philippines 

 Disposal of recyclables 
can be undertaken either 
by individual unit owner 
or through bulk collection 
through cooperatives – 
Tricycle Operators & 
Drivers Association 
(TODA) 

 Market for recyclables 
can be identified by the 
recycling centers through 
dealers 

 Source of revenue for 
unit owner 

 Encourages waste 
segregation and 
recycling 

 There are many players 
involved (unit owner-
TODA-recycling center-
dealer-waste recycler), 
making waste movement 
difficult to track. 

 Residual and unusable 
parts may end up in 
dumpsites or landfills 

2.  Disposal of complete 
old tricycle unit through 
trade-in system 

 Movement of waste is 
controlled and monitored 
easily. 

 Convenient and not 
complicated 

 Only a few players are 
involved (unit owner and 
supplier) 

 Encourages waste 
segregation and 
recycling. 

 

 
 
  



8 
 

 

Table 2.  Advantages and Disadvantages of Used Lead-Acid Battery Disposal 
Options 

Disposal Option Advantages Disadvantages 

1. DENR-recognized HW 
TSD facilities 

 Movement of hazardous 
waste is monitored by 
DENR through the 
Manifest System 

 Provide the waste 
generator with various 
options (TSD facility) to 
chose from 

 May be cost-effective 
because of competition 
among TSD facilities 

 

 Added cost of treater 
to be shouldered by 
unit owner/TODA 

 May require the unit 
owners/TODA to 
register with DENR as 
waste generator as 
per RA6969 

 Unit owners/TODA 
may have difficulty 
assessing the 
capability of the TSD 
to properly treat the 
wastes 

2. “Bantay Baterya” 
Program 

 Proven effective 

 Encourages public-
private partnership 

 Reduces the burden of 
DENR registration 
process on unit 
owner/TODA 

 Encourages waste 
segregation and 
recycling 

 Requires MOA with 
each TODA 

 Limited or no added 
savings or income 
from disposal of old 
battery 

3. Buy-back or trade-in 
system with battery 
dealers 

 Proven effective 

 No need for DENR 
registration 

 Process is simple 

 Savings from disposal 
of old battery is 
immediately realized by 
unit owner 

 

 

35. The DENR maintains a list of DENR-recognized hazardous waste TSD facilities 
which are being monitored relative to the capability and capacity to manage hazardous 
wastes.  The recognized TSD facilities are issued permits and clearances by the DENR. 
 

36. The lead-acid battery could also be managed through the current “Bantay 
Baterya” program whereby the recyclable components from the lead acid batteries are 
recovered by Ramcar, Inc. and Philippine Recycler, Inc. for recycling to manufacture of 
new batteries.  This is an on-going program that is also being monitored by the DENR. 
 

37. The third option is the application of the current buy-back or “trade-in” system for 
batteries as an after-sales support service by dealers and suppliers.  This option has 
been proven effective in the Philippines. 
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V.  CONCLUSIONS AND RECOMMENDATIONS 
 

38. Based on the previous discussions, it is possible to safely dispose old tricycles 
and its lead acid batteries through waste management and disposal options.  A number 
of issues have been identified with this review and are presented as a starting point for 
the development of the plans and programs for the disposal of old tricycles once the 
project has been approved by ADB. Several conclusions are in order. Firstly, it is 
important to establish the robust and mutual relationship between the tricycles and 
operators and a waste collection, recycling or treatment entity through networking.  
Secondly, the collaborative activities and cost of recycling and disposal are driving 
forces for the smooth implementation of waste handling and management.   
 

39. The following future activities are recommended: 
 

A. Preparation of detailed disposal plan of old tricycles and its lead acid 
batteries 
 

40. In the preparation of the detailed disposal plan, the following guiding principles 
should apply: 

(i) It is a replacement program whereby one traditional/old tricycle will be collected   
for each e-Trike distributed; 

(ii) All side cars collected under the program will be recycled;  
(iii) All two-stroke motorcycles will be collected and destroyed since these are 

currently banned; 
(iv) All old four-stroke motorcycles will be dismantled and sold as spares; 
(v) All motorcycles 5 years old and below will be auctioned off and the revenue 

paid to the owner with a view that it has sufficient economic value;  
(vi) A reasonable amount of trade-in value may be provided to drivers to encourage 

older vehicles to appear first in the transaction; 
(vii) A meaningful after sales support will be developed by the supplier of e-Trikes; 

and 
(viii) A monitoring mechanism should be in place to check compliance particularly 

with the lead-acid batteries and other waste components of the tricycle. 
 

B. Development of an institutional plan to encourage greater environmental 
awareness and participation from stakeholders 

 

41. There are current waste recycling programs, waste transporters and treaters that 
can provide service on the collection and disposal requirements which are accredited by 
DENR-EMB.   
 

42. To accomplish the objectives of the project, the following institutional reforms 
may be studied further: 
 

a) The barangay and community recycling centers, in coordination with the local 
TODA may be tapped as drop-off points of old tricycle wastes.  The NSWMC 
may encourage more entities and NGOs to participate as drop-off points of 
wastes, similar to the agreement reached with SM and Ayala malls. 
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b) The participation of battery distributors and e-Trike suppliers/dealers should be 
encouraged.  The buy back and trade-in system has been proven effective.   
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 Figure 2.  Conceptual Framework on Disposal of Lead-Acid Batteries and Old Tricycles 
 
 
 
 




