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1 Background

Alternative Energy Promotion Centre (AEPC) implemented the Energy Sector Assistance Program (ESAP) since 1999. In a short period of AEPC/ESAP, the use of solar home systems for basic lighting and other end uses in Nepal has remarkable records; the number of users of the technology in the country has been recorded to be more than 130,000. Besides lighting, the technology has also been used for various institutional systems especially in schools, health posts and for water pumping.
The solar energy is converted by the Solar Photovoltaic panels in electrical energy. The electrical energy produced is generally stored in batteries in the daytime, as per requirement, is used for various purposes. A battery can be thought as a black box into which electrical energy is put, stored electro chemically, and later recovered as electrical energy. Thus the use of battery for the energy storing is unavoidable step while using solar PV technology for general purposes in off grid systems. Not only in the solar PV systems but similar batteries are used in automobiles, for batteries based backup systems for inverters and other institutional uses, telecommunication system, and in other fields. It is estimated that only 10 percent of the battery in Nepal (imported and manufactured) are used for the solar energy systems, which are scattered almost all over the country.

Among various type of batteries, lead acid batteries are the most common for the mentioned purposes. Lead and acid are main contents of such batteries. Both of these components are harmful to humans and have negative environmental consequences if improperly disposed. The life cycle of a Lead-Acid Battery follows a continuous, closed loop and even with proper charging and discharging, they have a limited lifetime. If properly used, a battery normally (in solar context) lasts for 4/5 years. Whereas, the batteries used in other sector has various life time. When worn out batteries need to be disposed in proper ways, or they cause severe environmental problems. 
Lead-acid battery recycling is one of the most successful recycling programs in the world and has led the way in recycling. In the United States 97% of all lead acid batteries were recycled during 1997 to 2001. The typical new Lead-Acid Battery is made with 60 to 80 percent recyclable Lead and plastic. When a used battery is collected and returned to a permitted recycler, it’s lead and plastic are reclaimed and directed to new battery manufacturing. 

With this concern DANIDA has already conducted a study on “Environmentally Benign Handling, Disposal and Recycling of used Lead Acid Batteries in Nepal”. The first study carried out in 1998 has been updated in 2001 and in 2003. This study recommended options to manage used batteries in Nepal. In the same line, a study was conducted by MoEST in ADB support on “Hazardous Waste Inventory Survey (Nepal) which has dealt various aspects of managing hazardous waste. 
2 Need of update study 
So far it is the only activity carried out on the issue of the lead acid batteries is the study carried out by DANIDA “Environmentally Benign Handling, Disposal and Recycling of used Lead Acid Batteries in Nepal” with last review in 2003, and since activities which uses lead acid batteries has gone up in very fast rate e.g. in vehicles, invertors, UPS, SHS, etc.  Talking SHS market only, in the first phase of ESAP 70,000 SHS has been installed under its subsidy program and now the installed number of SHS has crossed 130,000. In this regard, the data status included in studies conducted by DANIDA needs revision. With the new scenario, a detailed study is to be conducted to analyze techno economic feasibility for used battery collection, transportation and recycling processes. 
3 Rationale of using consultant
As the management of batteries used in the SHS is one of the activities of the Solar energy Support Program (SSP) of AEPC/ESAP, included in the annual work plan 2008/09 (activity 6.1) is to carry out feasibility study on battery collection modality and its financial analysis. Before starting this activity, a meeting was organized in the Ministry of Environment, Science and Technology (MOEST). The meeting discussed on the previous study done by DANIDA titled “Study on environmentally benign handling, disposal and recycling of used lead acid batteries in Nepal- Jan, 2003”. To work further in the issue, the meeting decided to form a committee with representatives from AEPC/ESAP and MoEST. Following the decision of the meeting a committee has been formed and the committee recommended for using consultant(s) to conduct a study to update the previous study by DANIDA focusing issues to be addressed. The committee assigned AEPC/ESAP to prepare and submit a TOR for the study which after discussion will be finalized by the committee. The committee will review the report after completion of the study and MOEST will be responsible and facilitate to implement the recommendations of the study.
4 Objectives

4.1  Development Objective:

The Development objective of ESAP is

To improve the living conditions of the rural population through enhanced access and affordability to rural energy solutions that are efficient, environment friendly and that address social justice.

4.2  Immediate Objectives:

The immediate objectives of the Solar Energy Component are:

1. Reinforced national framework for dissemination of quality solar energy systems.

2. Increased and sustainable access and affordability for the rural poor to solar energy systems.

4.3 Objective for this Specific Task

The objectives of this study are:
1. To review and analyze the existing practices and policies for used battery management in Nepal and the region.

2. To update the previous study by DANIDA titled “Study on environmentally benign handling, disposal and recycling of used lead acid batteries in Nepal- Jan, 2003”  with  two different approaches as under;

Overall Lead-Acid batteries in Nepal (Long term)
· To collect data on the quantities of lead acid batteries used in the various sectors and estimate the annul scarp generated from the used batteries.

· To analyze the technical and financial aspects of an optimum size recycling plant to recycle the scrap generated in the country.
Only batteries used in Solar PV systems (Short term)
· To analyze the possible methods for collecting the used batteries in solar home system carrying out the analysis of the financial implications and recommend the best option. 

· To analyze the opportunities for the existing recycling plants or recommend the required recycling plant size for the establishment of new recycling plant to manage the batteries collected from solar program.
3. To recommend necessary policy framework to initiate implementation of the recommended modality for short and long term management of the used batteries.
5 Output:

The output of the study should be a REPORT with detail information and analysis in the following areas
· Quantities of lead acid batteries used in the various sector and annul scarp generated in absolute numbers.

· The technical specification and cost and financial analysis for establishing optimum size recycling plant to recycle all of the battery scrap produced in the country.
· Recommend appropriate method of collection of the batteries used in the Solar Home System with a clear recommendation for meeting the cost implications. The best possible method to recycle/dispose the battery used in SHS.

· Produce policy framework for the management of used lead acid batteries.

6 Activities:

The Consultant shall carry out the following with approval and in close coordination with SSP for this study. 
· Review the study report titled “Study on environmentally benign handling, disposal and recycling of used lead acid batteries in Nepal- Jan, 2003”, carried out by DANIDA. Find out the main areas to update in the report to meet the objectives.

· Prepare an Inception Report for the study and get approved from AEPC/ESAP.

· Conduct a desk study on the national and international (neighboring/developing countries) practices for used lead acid battery management.

· Organize a wide stakeholder consultation to collect concerns’ input from public and private sector of Nepal.
· Plan and prepare questionnaire to collect primary information from battery importers, traders, users, scrap collectors and existing recyclers (if any)

· Carry out sector wise analysis of the batteries import, used and scrap generated. 
· Carry out the detailed analysis for the appropriate procedures for collection of used batteries in SHS and for finalizing appropriate technical specification of the optimum size battery recycling plant including cost analysis and financial feasibility of such plant.
· Analyze the potential capabilities of Nepalese industries and traders to get involved in the battery recycling process.

· Detail analysis of SEMD database of AEPC/ESAP to analyze the distribution of the battery used in the SHS.
· Submit draft report to AEPC/ESAP & MoEST. Make a presentation of findings and recommendations to the relevant stakeholders for refinement.
· Finalize the report and submit to AEPC/ESAP and MoEST in hard and soft copies.
7 Qualification of Consultant
· Consultant should be registered as per the Nepalese act, law and regulation.

· Should be with prior experience to carry such study, with sufficient qualified human resources and facilities.
8 Time frame
The consultant should complete the study within 3 months after signing the contract. 
9 Deliverables
· The consultant should present the Inception Report with review of the DANIDA study mentioned above and detail methodology to update it to fulfill the objective of the study.
· The consultant should submit a final report (hard and soft copies) clearly delivering the output mentioned above.
10 Facilities from client side
The client shall provide the following for the consultant:
· List of the stakeholders as recorded in AEPC/ESAP

· Officer level staff for regular discussion and facilitation of the task*

· Previous study reports submitted in AEPC/ESAP which is related to the proposed study. 

* for the discussion consultant should request for time with the AEPC/ESAP officer and time for discussion shall be managed with understanding between the two.
	Description
	Verifiable Indicators
	Means of Verification
	Critical Assumptions

	Development Objective
	The living conditions of the rural population improved through enhanced access and affordability to rural energy solutions that are efficient, environment friendly and that address social justice.
	Number of households with access to rural energy solution.

Proportion of traditional fuel in total energy use.

Per capita rural energy/electricity consumption

Life expectancy, level of migration.
	National Statistics

Human Development Report

Impact Study

Progress reports
	Many factors other than rural energy development will also influence on the objective.

The means of verification are long-term means, which are not expected to be verified during this 5-year programme.

	Immediate Objective
	4.1.1 Reinforced national framework for dissemination of quality solar energy 
systems.


	Private sector capacity to disseminate solar energy system & Quality Assurance system.

Percentage and number of households served with solar energy systems
	Reports, Information documents from solar companies, field monitoring report
	Security situation in rural areas

Appropriate subsidy policy and Sufficient subsidy in REF 

	Objective
	To study and recommend for battery collection and management modality. 
	Study report with the best option and recommendations.
	Standard model implemented for used lead acid battery management
	Continuous support from stakeholders will be provided

	Activity
	a) Review & updating of DANIDA study on 2003

b) Separate analysis for SHS and other sector used batteries

c) Recommendation for short term and long term policies
	Completion of  study
	-updated report inline to DANIDA study report of 2003

-report complying with SHS data base at SSP

- valid, implementable & acceptable recommendation 
	-Support from all the concerned will be available for the study team



	Output
	Studies report with the best modal proposed for long and short term for collection and recycling of used lead acid batteries in Nepal.
	Submission of final study report
	-Stake holder consultation

-Inception & Draft report presentation

-Final report submission


	Final report will address the issues raised by stakeholders and will recommend the best model for used lead acid battery collection and recycling.

	Inputs
	Financial and information Support.
	Expense of the allocated budget
	Bills and other proofs of expenditure
	Will be within the allocated budget limit.
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