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Project Feasibility Study

Renewable Energies and Household Energy Efficiency for Sustainable Development

(Kama and Khewa (Kuz Kunar) Districts - Nangarhar, Afghanistan
Compilation and Writing: Mohammed Asef Ikram
1. Executive Summary

The long-term intent of this project is to reduce poverty and vulnerability in the two districts of Nangarhar province by motivating countryside economic growth with the development of renewable energy sources and improved energy saving tools reducing for 30% to 50% the consumption of natural resources for cooking and lighting and heating homes and community buildings.  

The project aims to improve some 25,000 people’s living conditions in the target communities directly either by focusing on the utilization of renewable energy sources or household energy saving mechanism with upgrading cooking and heating systems. This feasibility study was undertaken to look at and assess the feasibility of the proposed activities, and to identify obstacles for implementing the proposed activities, and propose solutions and/or alternatives. Various Stakeholders confirmed the need and expressed their support to this project. 

The study also assessed the security situation in the districts, local government support, community contribution, logistics and storage facilities, local material availability, and labor market.  

The feasibility study concludes that the proposal objectives and activities within the given time-frame and with the available budget are quite relevant to the target areas and target groups’ needs as they respond to one of the greatest problems of the area: shortage of electricity affecting the economic growth, poor quality of services of public institutions such as clinics and schools shortage of electricity affecting, deforestation and soil degradation due to no alternatives for heating and cooking. The proposed activities will help to achieve the proposed objective to contribute “to improved living conditions of vulnerable households in rural areas in Afghanistan.” 

The project will be implemented within a two-year timeframe. This time is considered sufficient to complete all planned hardware components, but also allows sufficient time to establish user cooperatives and monitor their functioning. It also will allow establishing sustainable market linkages. WHH, together with is implementing partner, will develop a detailed implementation plan at the start of the project. 
While the findings confirm the overall feasibility of the project, it has the following key recommendations to increase potential for quality implementation:

a) Many MHP systems previously constructed by various agencies / organizations are currently not functioning due to lack of maintenance of common structures. Therefore, the implementing partners have planned a maintenance system including user cooperatives, tariff collection and strengthening of local capacities of mechanics and workshops. In order to ensure the success of these activities, the selection of communities and target groups should be based on the willingness of communities to contribute and conditionality should be employed throughout the implementation of projects.  Therefore, only those communities where the social feasibility and support is guaranteed should be selected.

b) The economic sustainability of the project is important, therefore the emphasis should be on the design and demonstration of low-cost and locally applicable, replicable and economically beneficial technologies, especially for the Energy efficiency component. The selection of beneficiaries for the energy saving cooking and heating tools should therefore be done carefully to identify needy and vulnerable families. A house to house survey is being suggested in the target communities.  Women should be particularly targeted by the project, especially by the energy efficiency component. 

c) To ensure sustainability, it is recommended to increase the capacities of local workshops, in the districts, instead of targeting workshops in Jalalabad with component 3. 
d) CDC heads in both districts insisted for their hospital, clinics, and school rooms’ insulation instead of residential homes.  It might be considered to extend this component to other public buildings. 

e) The project implementing partner shall help and guide the users committees in forming a system of management and tariff collection for the MHP and photovoltaic system maintenance in the future.  After supplying renewable energy and distributing energy saving cooking and heating tools to households, there should be a plan to train local technicians, operators, managers, and even users particularly women in homes how to use this newly introduced energy and technology without any risks to their health and safety.  It is recommended all these steps take place in a typical coordination with the local authorities and the provincial department of Rural Rehabilitation and Development and Water and Energy.  

f) A capacity-building and backstopping plan for AREA, the local partner, should be developed at the start of the project and implemented to ascertain theoretical and technical competence at the start of implementation. In addition to technical trainings, trainings on communication and on participatory teaching methods should be considered.  Plans should be made for the sharing of knowledge among the partners. This includes the participation and exchange between the partner and Welthungerhilfe Tajikistan.  

g) The technical assessment could only identify one suitable location for construction of Ram Pump. It is recommended for the Implementing partners to do a further technical baseline study to identify suitable solutions, or alternatives in the targeted districts. 

h) No suitable location for the construction of Pico-Hydroelectric power systems could have been specifically identified in the targeted two districts, at least not within the financial limits set in the budget. It is recommended to conduct a technical baseline study and look for confirmation and alternative solutions. 

2. New Consultancy & Relief Organization (NCRO) 

New Consultancy and Relief Organization (NCRO) is an Afghan NGO established in 1993. NCRO as a humanitarian organization assists in the alleviation of human sufferings; these include; safe and smooth integration of returnees and or internally displaced people into local communities; provide awareness raising on health related issues, recovery of basic infrastructures for irrigation water supply, renewable energy generation and supply, construction of tertiary roads, implementation of income generation projects to serve the most vulnerable women such as widows, disables and poor families in their communities and villages. NCRO has more than twenty years of practical experience in the country particularly in the eastern region including Nangarhar.  

For more information on NCRO, please visit: http://ncro-afg.org 
3. Methodology for the Feasibility Study: 

Data Collection Method: 
The following methodology for this feasibility study in the two districts was adopted:

a) [image: image8.emf]Desk Review: review of project related documents and other relevant literature on renewable energy in Afghanistan and abroad, 

b) Interviews / Meetings: were held with Community development councils (CDCs), elders, women, local authorities, teachers, local health workers, traders, small businesspersons, green house owners, shopkeepers, and technical workshop workers, NGOs working in the districts, line ministries W & E and RRD provincial departments for their views and policies on renewable energy project in the two districts.  

c) Focus group discussions with Community Development Councils (CDCs) in both of the targeted districts and potential targeted communities. 
Photo on the Right: NCRO Survey Team Meeting Kama District Governor Zalmai on 20 Jan 2015 for Feasibility Study

Fieldwork

The research team visited each proposed district to become more familiar with the target area, assess the technical feasibility of the project activities, gain an overview of the status of Energy Efficiency sector in Nangarhar, to assess the needs and the degree to which the proposed strategy and action responds to those needs. In total, the team visited 23 villages in Kama and 11 villages in Kuz Kunar district. 

The team conducted a comprehensive survey of both districts including rivers, waterfalls, irrigation canals, existing energy resources, water operating flouring mills, schools, hospitals, clinics, and accessibility to the potential project sites.  Engineers measured and assessed in the field project technical aspects for planning, design, construction, operation, maintenance, sustainability, and benefits.  The team collected data, records, technical details and specifications, applicable policies and guidelines, existing restrictions and limitations against project planning and implementation.  The team used technical equipment i.e., level for measuring elevation difference; geo positioning system (GPS) for coordinates location, water flow speed, land terrain, land ownership status of the potential project sites and other relevant aspects with the villagers.  

4. General Situation in the region
a) Socio-economic profile

Nangarhar is located on the eastern side of Afghanistan bordering Pakistan.  The province primarily has a Pashtoon population of about 1.38 million persons.  Majority of people are farmers, whilst a considerable number of people work in transport, trade, craftsmanship and civil service.  The Kabul Torkham international highway is passing through the province, having a great impact on the economy and social conditions.  More than half (54.8%) of the province is mountainous or semi mountainous terrain while around two-fifths (39.5%) of the area is made up of flat land.  

Kama is a large district located to the east of Jalalabad in Nangarhar province. It counts 74 CDCs.   Its population is mainly Pashtoon, and was estimated to amount around 180,000 in 2012.  It is one of the most densely populated districts of the province.  Kama has a fertile land for agriculture and has abundant water for irrigation from the Kabul River.  The security situation in this district is considered stable due to the strong presence and standing of the Afghan government in the district. Several micro hydropower systems were constructed in different parts of the district, however most are inactive.  
Kuz Kunar district is located some 22 km North of Jalalabad in Nangarhar province, on the Kunar River, which crosses the area and at times has destroyed some parts of the land. It is counted among one of the more secured districts of the province.  Its population, which is 75% Pashton, was estimated at 200,000 in 2012.  
The majority of the people living in these two districts are farmers.  Though the size of agriculture land per family is small, most of the people are yet busy in crop cultivation.  

b) Access to electricity

The Afghanistan National Rural Renewable Energy Strategy (2010) focuses on economic development in rural areas through the provision of high quality electricity based on renewable energy technologies, including micro hydropower. It foresees increasing energy needs and possible insufficient electricity production from photovoltaic systems or isolated wind operations and suggests the use of base load power plants such as mini hydropower to improve the energy access situation in rural zones of the country.
  

On average only 19% of households in Nangarhar have access to electricity with the majority of these relying on public electricity.  Access to electricity is greater in the urban area where 83% of households have access to electricity, however this figure falls to just 9% in rural areas, and only one third of these (3%) have access to public electricity. Energy production and supply in the two districts is irregular and unstable due to the entire country’s damaged and fragmented power generation and distribution system, as well as the high dependency on imported petroleum products.  Energy sources in the villages include micro hydropower, diesel generation, candles, batteries, solar lanterns, and hurricane lamps for light while wood and biomass are largely used for cooking.

The National Solidarity Program (NSP) has worked for energy development in the rural areas not only with micro hydropower plants construction but also with solar photovoltaic and thermal systems installation.  When all the MHPs and photovoltaic systems were functioning,  up to one third of the population of the two targeted districts had access to electricity. However, the programm faced challenges with regards to quality, management and sustainability, which had as consequence that many of these systems are currently not functioning. Kama and Kuz Kunar have a great potential for new MHPs construction in selected sites.     
The lack of regular electricity generation in Nangarhar is weakening reconstruction efforts in the province and pushing families trapped into poverty. Lack of electricity confronts people with enormous difficulties in farming operations such as threshing, milking, and lifting grain for storage. Though the province is located on a vital trade route with the neighbouring Pakistan, its people exploit much less out of it due to the people low socio economic status. Currently, people use photovoltaic systems, kerosene lamps; natural gas lights, diesel and petrol operated small generators for lighting their homes. It is not only difficult to finding fuel in the local bazaar, which is also expensive, but people also often get sick because of using low quality fuel in their lamps.  

Those people who are using small size photovoltaic energy generation systems for domestic use are satisfied with its outcome.   
Lack of electricity in the province rural areas puts restrictions over the existing potential industrial sector; carpentry, welding, milling, food processing and many other businesses limiting their progress.  It also results in discouraging small-scale rural businesses and farmers against their growth. Facilitating the creation of an appropriate environment for dynamic and competitive private sectors thrive is the key to upholding economic growth, employment opportunity creation and poverty reduction in the rural communities.  The importance of renewable energy introduction is highly assessed as an implication for advancing and progressing communities by contributing to sustainable development in the two districts as well as in other potentially suitable districts of the province.
Development of renewable energy puts forward a great expectation for electrification in the two districts.  As the local population has no or little access to modern energy resources, renewable energy offers the best solution for electrification for the majority of the districts population.  The absence of reliable power supply in the districts has had many negative effects along with long-term destructive consequences. 

Providing electricity through renewable energy will improve the living conditions of the communities. They can listen to radio programs and children can study at home without any problem.  This is a factor which will help in making a better and peaceful Afghanistan in the future.   These small scale projects can contribute power for lightning, TVs, fans, radio and mobile chargers.  However in some areas where there is sufficient power output capacity they are also using computers and small cloth irons, etc.

c) Deforestation

Nangarhar has lost about 90 percent of its forests since 1989.  This led to aridity, air pollution, loss of habitat and vulnerability to flash floods.  Millions of trees have been lost in Nangarhar and the ecosystem has been severely damaged because of deforestation, in part induced by drought. People cut the available forests and trees for heating and cooking purposes.  They also use their animal manure for fuel instead of making use of it for their fields as source of necessary urea and nitrogen.  Consequently, this abolishes the essential potential natural resources for their livelihoods.   

d) Water sources

Nangarhar has abundant water resources.  The major sources of irrigation are Kabul and Kunar rivers and 12 main perennial washes from Spin Ghar. The Nangarhar hydrological resource is centered on where the Kunar and Kabul rivers meet in the central part of the province.  Nangarhar receives winter seasonal precipitation of averages about 20 mm in a year.
 The major and only dam in the province is Derwanta dam built in 1957 with a capacity of producing 11 Megawatt of electricity.  The dam is silted now and only produces 8 Megawatt of electricity.
  This power is not even enough for Jalalabad city.  Additional electricity is brought from Sarobi power plant to the city.   

5. Target Group and their role
The proposal identifies clear target groups for its different components / activities. 

a) Direct target group for project components:

[image: image9.png]


Component 1 is aimed to reach individual households at village level, but also individual businesses and public buildings. Individual households do not have regular access to electricity, which negatively affects the living conditions of these families. Public buildings, such as schools and clinics cannot function properly without electricity and their provision of services is negatively affected. Currently, small businesses use Diesel and Gasoline Generators. However, these systems are not very efficient and are creating problems: Fossil fuels are expensive and many people cannot afford it for regular use.  Many people are not very familiar with its use and operation, particularly women and children face risks of burning.  Its smoke containing carbon hydroxide and other harmful particles is also detrimental for health where many children get sick with respiration diseases.   

One of the tasks and also challenges of this project will be to bring together communities and people within this community, to agree on the rules on usage and maintenance of installed systems. It requires the involvement of all to ensure that users are properly mapped, user rights and ownerships are clear and that the actions taken are known to and accepted by all. The project intends to build user cooperatives for maintenance and determination of rules of usage.  It is recommended to engage the community and community representatives in the preparation and design of operation and maintenance plans. 

For energy efficiency component, and more specifically for the subsidies, the poverty level and vulnerability should be the base for beneficiary selection.  The majority of people use wood, bushes, animal manure, and natural gas for cooking food, baking bread, and heating homes in winter and ventilating in summer. Bushes used for cooking and baking bread / young tree branches are cut for fuel resulting deforestation  
Saving of firewood through improved cooking stoves is necessary and, for families purchasing firewood, will provide income savings. However, if used in non-insulated environment, the savings will be less. Therefore, a combination of both is highly recommended. For the target groups, it should be clearly communicated that energy saving methods needs to be achieved through three related components: Reducing energy needs; using renewable energy; and using the energy as efficiently as possible. The emphasis should be on the design and demonstration of low-cost and locally applicable, replicable and economically beneficial technologies. As the energy saving heating methods and stoves are meant to serve as a pilot for other families in the target village, it is important to select females as promoters that are influential and have a good reputation among the community. 
By targeting small and medium entrepreneurs with Component 3, this project will benefit those businessmen who can financially contribute to renewable energy system operation and who can utilize the energy for productive purposes. With industrial development in the country in the recent years, there are a considerable number of industries and workshops capable of manufacturing turbines and its relevant accessories.  In Nangarhar province, there are workshops manufacturing micro hydropower turbines operating. By requesting own contribution, this will help to increase ownership of the target group. The project will assist some 30-40 local craftsmen and businesses with considerable increase in energy saving.  Their sales and profit will grow with training, electricity and technical support.  This will enable them to provide the society with important services.  By targeting businesses in the target district, this will help to create linkages to the end line beneficiaries. 

b) Community Contribution / ownership

Sustainability is a big challenge.  The project proposes implementation of activities for individuals as well as for communities.  Providing the right incentives and asking for the right amount of contribution is crucial for the sustainability of the project. Community buy-in and significant contribution to ensure long-term sustainability is essential.  Community or user contribution could range from simply being a member of a user group and following the rules created by the group to paying for electricity.  The implementing partners should insist, from the start, on community contribution through conditionality.  

People in the potential project sites express their interest in the provision of renewable energy; the construction of micro hydropower plants, photovoltaic system installation, and upgrading their heating and cooking utensils.  Community Development Councils (CDCs) and district governments accept responsibility for secure project implementation and sustainable operation of renewable energy generation project after completion.      

In both districts, the Community expressed their willingness to contribute to the project implementation, through contribution of land for MHP construction, small investments from families for private usage of electricity (such as bulbs and switches), wiring of cables and joint boxes.  
c) User cooperatives and Tariff collection

The capacity and willingness of the community to pay tariffs for usage of provided electricity is a pre-condition for target group selection. The proposal suggests the creation of user cooperatives for the maintenance of newly established systems. As explained above, this system is highly important to guarantee the sustainability of the overall project. 

These cooperatives will be responsible for maintenance, reparation, determination of tariffs for the cost-effective operation, collection of tariffs, supervising the billing and the supervision of the system’s technician. 

Before making a decision on installation of MHP / Solar systems at a certain location, the cost-effectiveness of the system has to be determined. Before the final selection, the endline beneficiaries should commit to the payment of user fees (tariff) when using the electricity provided by the constructed / repaired systems. Therefore, it is important to analyze the running costs of each system (maintenance, spare parts, and technician) before installation and to analyze the capacity of the endline beneficiaries to afford the tariffs. This analysis should include the cost per user. 

It is usual in Afghanistan, and particularly in Nangarhar, that these systems allow each beneficiary in the village to run a certain number of light bulbs and devices. In this way, each target households receives the same amount of electricity and pays the same tariff. This system is socially accepted and is working through the social mutual control. 

The collection of tariffs should be clearly determined before installation of the systems, and each user cooperatives should assign one responsible cashier for collection and administration of the tariffs. Each year, the user cooperative would need to submit their accounts for approval. This transparency is necessary to have the trust of the community. 

All above mentioned conditions and requirements shall be written in the maintenance plan and be approved by CDC. 

6. Identified need for construction or reparation of MHPs in target districts

A technical team as part of the study visited and surveyed several villages and sites where there was a potential for micro hydropower system construction as according to the people and CDC representatives.  The team also visited those sites where no MHP potential existed, but only photovoltaic energy generation was the choice.  

	No
	Project Site
	District
	Condition
	MHP Power (Kw)
	No of Beneficiary Families
	# of Requested Communities

	Proposed sites for construction of MHPs 

	1
	Makhdom Baba
	Kama
	New
	22.00
	20 Families and Kama Hospital
	 CDCs, DDC & DG

	2
	Khakhoo MHP
	Kama
	New
	41.00
	820
	 CDCs, DDC & DG

	3
	Shelam
	Kama
	New
	19.15
	383
	 CDCs, DDC & DG

	4
	Bella Yari
	Kama
	New
	10.51
	210
	 CDCs, DDC & DG

	5
	Lamatick
	Kuz Kunar
	New
	44.43
	889
	 CDCs, DDC & DG

	6
	Kuz Landaboach
	Kama
	New
	19.61
	392
	 CDCs, DDC & DG

	7
	Perzai MHP 
	Kama
	New
	22.51
	450
	 CDCs, DDC & DG

	8
	Bar Ladabouch Musa Shafiq School
	Kama
	New
	16.51
	330
	 CDCs, DDC & DG

	Proposed sites for Reparation of MHP

	9
	Karkhaka Repair
	Kama
	Repair
	20.31
	406
	CDCs, DDC & DG

	10
	Gahik MHP Repair
	Kama
	Repair
	20.23
	405
	 CDCs, DDC & DG

	11
	Zakhel
	Kama
	Repair
	30.57
	611
	 CDCs, DDC & DG

	12
	Naw Jowi
	Kuz Kunar
	Repair
	20.00
	400
	 CDCs, DDC & DG

	13
	Kama Khas Repair
	Kama
	Repair
	19.50
	390
	 CDCs, DDC & DG

	14
	Bar Ladabouch
	Kama
	Rpaiar
	29.72
	594
	 CDCs, DDC & DG

	Proposed sites for Construction of Photovoltaic

	15
	Photovoltaic system 5000 W
	Kuz Kunar
	New
	5.00
	Tawakal Baba girls school
	 CDCs, DDC & DG

	16
	Photovoltaic system 5000 W
	Kuz Kunar
	New
	5.00
	Kheva Nomania School
	 CDCs, DDC & DG

	17
	Photovoltaic system 1200 W
	Kuz Kunar
	New
	1.20
	Khewa Central CHC Clinic
	 CDCs, DDC & DG

	18
	Photovoltaic system 1200 W
	Kuz Kunar
	New
	1.20
	Shigi BHC Clinic
	 CDCs, DDC & DG

	19
	Photovoltaic system 1200 W
	Kuz Kunar
	New
	1.20
	Malikzai BHC Clinic
	 CDCs, DDC & DG

	20
	Photovoltaic system 1200 W
	Kuz Kunar
	New
	1.20
	Koz Kashkot BHC Clinic
	 CDCs, DDC & DG

	21
	Photovoltaic system 1200 W
	Kuz Kunar
	New
	1.20
	Salampour BHC Clinic
	 CDCs, DDC & DG

	22
	Photovoltaic system 1200 W
	Kama
	New
	1.20
	Gardab School
	 CDCs, DDC & DG

	23
	Photovoltaic system 1200 W
	Kama
	New
	1.20
	Deh tahir Geen house and Poultry farm
	 CDCs, DDC & DG

	24
	Photovoltaic system 1200 W
	Kama
	New
	1.20
	Deh Ghazi BHC Clinic
	 CDCs, DDC & DG

	25
	Photovoltaic system 1200 W
	Kama
	New
	1.20
	Landaboach BHC Clinic
	 CDCs, DDC & DG

	26
	Photovoltaic system 1200 W
	Kama
	New
	1.20
	Sangar Saria BHC Clinic
	 CDCs, DDC & DG

	27
	Ramp Pump
	Kama
	New
	6"
	Makhdom Baba
	CDCs, DDC & DG


7. Feasibility Project Activities / Project Design
General overview of the target area (province and districts (Kama and Khewa):
The prolong civil war in the country has had a diverse impact on the community basic structure, roots and social relations; political, economic and social divisions occurred in the rural communities.  The old national economic infrastructure was destroyed, and a new socioeconomic structure is taking shape.  People therefore do not have their basic needs for living.  Resources are very limited in magnitude compared to the people needs.  A legitimate system and practice for earning livelihood is missing.  People need everything for survival.  Peace, food, water, shelter, energy, health care, education, employment, development, human dignity, rights, socioeconomic and political freedom are some of the people numerous needs.  

Kama is a district situated to the east of Jalalabad. In 2012, the population of the district is approx. 180,000 and almost entirely Pashtun. Its capital is the village of Sanger Srye Kama. The district covers the larger part of the Kama valley, which connects Jalalabad with the rest of the country and the Khyber-Pass.
3.1 Review of Project Approach and Target Areas:

Energy Needs and Production overview:

Energy production and supply in Afghanistan is very unstable due to the country’s damaged and fragmented power generation and distribution infrastructure, as well as the high dependency on imported petroleum products. Several national agencies, such as the Ministry of Energy and Water; the Ministry of Mines; the Ministry of Rural Rehabilitation and Development; the Ministry of Commerce and Industries; and the Ministries of Urban Development, Finance, and Economy are involved in rebuilding the country’s energy sector. Additionally, donor agencies as well as and several nongovernment organizations (NGOs) are supporting the rehabilitation and development efforts. 

Historically, most power generation in Afghanistan has been based on hydropower, and the rest from thermal sources (e.g. coal and natural gas). Sources of energy in the villages further from the grid include micro hydropower, diesel generation, candles, batteries, solar lanterns, and hurricane lamps for light and biomass for cooking.

The Government of Afghanistan seeks to increase domestic supply by about 300 MW by the end of 2015. This electricity will be arrived by the new transmission system known as the Northeast Transmission Power Systems (NEPS) under construction. Afghanistan will need a minimum of 330 MW of new installed power by 2020. Based on informal assessments, approximately 400 MW of new operational capacities will be needed by 2020. 

 The National Priority Program One (Component D) Energy for Rural Development in Afghanistan (ERDA) aims to support rural communities not only through micro hydropower plants, but also to foster productive use of electricity for generating employment in rural areas. Besides, solar photovoltaic and thermal systems is also considered.
 

Renewable energy offers great hope for Afghanistan, especially for its rural electrification. Since the rural population is dispersed, renewable energy offers the best solution for electrification for the majority of Afghanistan’s rural population.  The absence of reliable power supply in rural areas leads to several negative effects with devastating long term consequences.

A lack of regular electricity in Nangarhar is undermining reconstruction efforts and pushing families back into poverty. The province stands on a vital trade route with neighboring Pakistan. Creating the conditions in which a dynamic and competitive private sector can flourish, is the key to promoting economic growth, employment creation and poverty reduction. Lack of electricity in the rural Nangarhar does not only put restrictions over the potential entrepreneurial sector  including carpenters, welders, millers, food processors and many other businesses limiting their progress, but also results in discouraging small scale rural businesses and farmers against their growth. 

On the other hand, the rich natural resources of Nangarhar and the neighboring provinces have already suffered due to the lack of electricity resulting into rapid deforestation. People cut the available forests and trees, as well as use their animal dung for fuel instead of utilizing it for their fields as source of essential urea and nitrogen. This in result annihilates the potential natural resources so essential for their livelihoods.  In remote areas of the province, use of oil for lighting purpose is common. People face huge difficulties in farming operations, such as threshing, milking, and hoisting grain for storage in the absence of electricity. 

As a severe need for renewable energies in the province particularly in the targeted two districts, it is obvious that forests were rigorously cut during the civil war in the country.  Fossil fuels are expensive, not easily affordable for many of the people.   People often use livestock dung for fuel instead of using it as fertilizer in agriculture.  Renewable energy availability is one of the essential assistances to the poor and vulnerable rural communities. 
The approach of the project rightly focuses on tapping into existing hydropower and solar energy potentials and the promotion of energy efficient technologies, to directly address the needs mentioned above. It will provide reliable energy to hundreds of families and help others to enhance their energy efficiency. It is expected that the targeted communities will benefit from substantially lower expenditures for fuels, enhanced agricultural productivity, and improved access to electricity-dependent services and improved protection of forest resources. This will directly translate into reduced poverty and enhanced welfare of the rural population in two districts of Nangarhar province. The project has been designed in coordination with the relevant government authorities at provincial level. 

The project is also suitable to reduce poverty and vulnerability by diminishing the consumption of natural resources and by stimulating local economic growth through the utilisation of renewable energy sources and improved energy saving technologies in the targeted districts. 

The project focuses on household energy saving technologies as well as the utilization of renewable energy sources by combining encouragement and improvement of local entrepreneurship as well as the efficient promotion of energy saving and renewable energy (RE) technologies through market driven mechanisms. Focus should be more on local small and medium entrepreneurs who are able to financially contribute to renewable energy systems and who can immediately utilize the generated energy for productive purposes. Additionally, public buildings such as schools or hospitals are also expected to benefit from the interventions.

In both target districts of the project, most of the project interventions are vastly feasible and will tackle critical development needs and problems. Both districts are located next to each other not far from the Pakistani border. The area with its potential for water and solar energy systems, is one of the most populous areas of east Afghanistan, with a lot of small and medium-sized settlements situated from 400 to 1300 meters above sea level, and with stable accessibility for this type of work.
The topography and climate of both districts are an advantage to both solar energy and hydropower systems. Currently, only 30% of the population has access to electricity and 70% of young people are unemployed. Improvement and decentralisation of the power supply are therefore one of the top priorities of the development plans of both districts.
3.2  Project Components and their Feasibility:
Renewable Energies and Household Energy Efficiency:

Majority of the villages in the target areas have no access to modern forms of energy, such as electricity, gas, and liquid fuels. Traditional fuels meet more than 85% of energy needs, while commercial energy sources, such as oil, gas, coal, and hydropower, meet the remaining requirements.  Fuel wood accounts for about 75% of total energy supplies.  More than 80% of the population depends on traditional fuels (fuel wood and crop residues) for cooking, heating water and kerosene for lighting. This is having an adverse impact on forests and watersheds in the districts and overall in the province. In addition, burning these fuels increases indoor air pollution, which adversely affects the health of women and children in particular.  

The productive use of renewable energy would help reduce poverty by enabling alternative sources of livelihoods. Many people particularly children, women and elderly suffer from very cold and hot weather conditions resulting in various types of diseases including diarrhoea, malaria and others.  Living in certain locations makes families vulnerable against snakes, scorpions and other wild insects at night due to lack of access to electricity. Renewable energy electrification plans should also teach villagers how to use renewable energy.  
In the targeted districts, generation and supply of energy in a suitable form is one of the main inputs required to raise people living standards and to minimize the damage to the ecosystem.  Supplying improved energy services to people for the first time is often difficult; but providing such services are profitable to very poor people.  Micro hydro power compares well with other energy supply technologies in these difficult markets.  

Technical design of each of the project elements, particularly of micro hydropower systems, should be calculated and counted on the case by case basis.  As the terrain, water flow
, number of beneficiaries, community ownership style, and people agreement on the project differ from location to location, it is necessary to calculate cost and adapt design of each system after proper technical analysis for each part of the project.  

a. Micro Hydro Power:

Micro hydropower is an indigenous and renewable source of energy for which a high potential exists in both districts.  Micro Hydro Power is defined as decentralized small scale water power plant with less than 100kw power generation capacity.  
The planned MHPs can provide electricity to rural communities which otherwise might take years to be served by national electricity services.  Specifically for these two districts, the expected and foreseen comparative advantages are:
· Most MHP components can be locally manufactured and its systems can be locally built as well.

· MHP plants are comparatively easy to manufacture and install indigenously, thus boosting employment, economic activity and motivating industrial base enhancement. 

· The MHP systems can be locally managed by users’ cooperatives, operated and maintained with little training input to them. 

· The adverse environmental effects are minimal.
A number of essential factors must be kept in mind when designing a micro hydropower system. These are available head, flow variations, sediment, floods and water turbulence.

Renewable energy offers great hope for the targeted rural electrification, as the population in these districts is dispersed, and renewable energy offers the best solution for electrification for the majority of these communities.  
Micro hydro power is a proven technology.  It is simple to install and operate, is inexpensive and sustainable.  Little to no water is lost during the process and the power produced can be revenue generating.  A portion of the water from the stream can be diverted through the turbine, and sometimes small water storage areas are needed to ensure consistent flow and power production. Additional micro hydro power plants can be placed up or downstream, harnessing the power of the same water many times over.  After the water generates power, it can be diverted as irrigation water into the surrounding terraced fields. 

In Kama and Khewa, there are several potential sites of MHP installation. Micro hydro power systems are viable in both districts anywhere where the streams flow year-round, have a minimum drop of three (3) meters for creating head pressure.  The straightforward micro hydro power infrastructure needed can be installed with the equipment required.  With constructing the feeder channel and pump house, villagers can easily learn how to operate and maintain the system. 

Every one meter drop in a micro hydro power system generates about one kilowatt of electricity. System output ranges from 10 to 30 kilowatts. In a village of 100 homes, a 10kw generator can provide 100w to each home; enough to power a TV and 2 small light bulbs.

With its focus of tapping into existing hydropower and solar energy potentials and the promotion of energy efficient technologies, the project will directly address the energy problems. It will provide reliable energy to hundreds of families and help others to enhance their energy efficiency.  Ultimately, targeted communities will benefit from substantially lower expenditures for fuels, enhanced agricultural productivity and improved access to electricity dependent services and improved protection of forest resources.  This will directly translate into reduced poverty and enhanced welfare of the rural population in the two districts of Nangrahar province. 
b. Solar or Photovoltaic Power

Solar energy directly from the Sun drives the climate and weather and supports virtually all life on Earth.  Solar energy is the most abundant renewable energy source. It is an ideal option as Afghanistan is a country with one of the highest sun radiation values on earth. Estimates indicate that solar radiation in Afghanistan averages about 6.5 kilowatt-hours per square meter per day, and the skies are sunny for about 300 days a year. Consequently, in the target areas the potential for solar energy development is huge, not only for solar water heaters for homes, hospitals, and other buildings, but also for generating electricity.

Solar photovoltaic system can be the most economic for small loads, such as lighting in the absence of a connection to the main power grid and or mini grid.  Development of solar energy will not only help reduce poverty but will also improve the community economy.

Photovoltaic energy generation, energy saving efficiency technology, home insulation for minimizing heat losses and other relevant parts of the project thus are highly feasible in the target areas. The systems can be modulated on the household size basis, with a logical margin for safety.  However there are some potential constraints the project would need to consider:  
a. Powerful elements; commanders, warlords, highest government hierarchy post holders and corrupt rulers monopolize every opportunity and prevent poor and vulnerable social strata from receiving assistance. This risk can be mitigated through transparent and as per designed target group selection and detailed baseline study.
b. Though security related access to the project areas is suitable and stable at this stage, proper security measures would need to be in place for any unexpected potential relevant risk in future. 
c. Sensitive project implementation and community related issues such as ownership of installed systems, operation, and tariff collection would need to be carefully designed and handled avoiding any inter-communities conflicts.
d. Natural disasters; flood, earthquake and drought can upset the project working environment.      

To support the project easy implementation, Community Development Councils (CDCs) are already existing and functioning in each village or clusters of villages.  Responsible committees of energy users can be formed in each energy system beneficiary community responsible for smooth system operation; tariffs collection and maintenance.  They can also help in the system management, and maintenance.  
From the market development aspect, there are already sufficient electricians, mechanics, welders, carpenters and other traders working in the districts.  Qualified and suitable mechanics can be selected from amongst them. The project team shall guide, coordinate, and facilitate formation of this communal structure and keep a record of details for each energy beneficiary community.  A basic necessary training to the technicians, mechanics and electricians of micro hydropower and solar power systems for maintenance and keeping the systems in sustainable operation would be highly useful (as planned).  It will also be necessary to give some kind of training to women using at home energy efficiency tools for heating and cooking.    
3.3 Feasibility of activities
As mentioned above under each component, most of the project activities are highly suitable and feasible technically, socially and financially in the targeted districts. However, certain level of minor adjustments in some parts of the smaller activities under each component might be needed. Yet, the detailed technical survey and baseline will clarify them further. For good reference, some villages and communities where renewable energy systems particularly MHP installation is technically and socially feasible are identified by the survey team and marked on the map with GPS and are recorded in the table (annex 5).  Similarly some public places; hospital, clinics and schools are also identified for photovoltaic energy system installation and room insulation for minimizing heat loss.
As stated earlier that a number of MHP were installed by other agencies in the two districts.  Many of them are out of order for various reasons.  Some households are already using solar energy for lighting.  Efficiency stove, ovens, heaters, and room insulation are not common in the two districts, and thus leaves a potential window for the project to introduce and promote it.  People use traditional types of tools for cooking, baking and heating mainly with wood fuels.  Old type of water wheel also exists at least at one site where land above the surface water level is getting irrigated with.    
There are expected no problems in relation to state permitting issues with any technology and its specific design as long as it is safe and secure in operation in the field.  The government is currently not in the position to issue permit for small systems such as a micro hydro power in the rural area. The government line departments are deeply interested in and supportive to the work; smooth operation, usefulness, people agreement on the system operation, and particularly on tariff collection for the system maintenance and sustainability.

The new government is promoting to develop a base for national economy while taxation and tariff collection is one of the most significant factors for the growth of national economy. The system designers, engineers, and the operating technicians shall make sure that each new technology brought to the site is safe and easy to use and operate.  Basic techniques and primary skills of using the system shall be given to the users and beneficiaries so they do not face any danger from it.     
As the project aims to combine encouragement and improvement of local entrepreneurship as well as the efficient promotion of energy saving and renewable energy technologies through market driven mechanisms, there are a number of potential small and medium entrepreneurs who can be targeted and would be able to financially contribute to renewable energy systems and who can immediately utilize the generated energy for productive purposes.  
For detailed assessment of the different components and activities of the project, please see the listed annexes below:
Component 1: Renewable energies: 

Output 1:  Communal hydroelectric power plants (20-40kW) - Please see annex - 1

Output 2:  Pico-hydroelectric power systems (1-5 kW). Pico- hydropower systems are not usually preferred in these areas as the demand is very high for communal hydropower plants. This should be considered more in detail in the technical surveys for each potential site. In case this component is not seem suitable, the budget for Pico -hydropower systems can be considered to meet the expected higher costs of some of the communal MHPs.

Output 3: Photovoltaic systems (0.3-1.5kW) for industrial undertakings & social infrastructure- Please see annex – 2
Output 4: Hydraulic ram pump (figure on the right). This new version of Ramp Pump could be used for irrigation of high lands-- Please see annex – 3 
Output 5: Cooperative structures for system maintenance- Please see recommendations of the government departments, NCRO and NGOs feedback.
Component 2: Energy efficiency

Output 1: Improved Heating systems- Please see Annex - 4

Output 2: High-efficiency cooking stoves- Please see Annex - 4

Output 3: improved insulation-Please see Annex - 4

Output 4: Efficient Bread Production-Please see Annex - 4

Component 3: Market Development
Output 1: Training and knowledge transfer- Target communities and users need adequate knowledge on the use of energy efficiency tools and renewable energy use.

Output 2: Machinery- Every new technology and machinery introduced to the village communities shall be along with proper introduction and training for use. 

Output 3: awareness campaigns- All target communities should be given proper and timely awareness on methods and usage of renewable energy and energy efficiency tools and equipment. 

Output 4: Linkages with merchants- A proper relation should be maintained with the traders/entrepreneurs bringing new energy saving tools to the communities.  Efforts should be on the way to prevent substandard and lower quality tools to the users.  
8. Institutional Feasibility / WHH and Local Partner (AREA) Capacity 

As the project is of a specific technical nature, qualified human resources with optimum knowledge and skills with ample experience needs to be ensured in the project management and implementation teams of both Welthungerhilfe and its local partner (AREA). Looking at the personnel structure of the project in the proposal, the staff structure (if properly recruited) would surely add value and credit to the quality of project, and achieving its set objectives, and technical achievements.     

As one of the leading and highly experienced organizations in Afghanistan and in Nangarhar (since 1992) with deep knowledge and experience on working with rural communities and on rural development including in the RE sector (NSP), Welthungerhilfe has a very good understanding and familiarity with the mentioned districts.  Currently, another WHH project on Rural Development is being implemented in Kama District.

With its valuable experience in construction of MHPs from implementing NSP program in Dara-i-Nur, Dur Baba and Nazyan Districts, and other Community Development Projects, WHH- has a department of well qualified engineers, Community Mobilisers and financial management officers, who all can prove highly useful for the implementation of the project.  Particularly for this project there are 2 well qualified staff with enough experience on MHPs as well as solar projects in the eastern region during the last ten years.

Though WHH has not installed any ram pumps yet, nature of installation of ramp pump is similar to Hydropower, So, WHH will be able to install Ramp Pump. Also, WHH has implemented solar system more than 10 solar pipe schemes that have been very successful so far. 
Similarly, Agency for Rehabilitation & Energy-conservation in Afghanistan (AREA) has a vast experience on RE and EE in different parts of the country including Nangarhar. They have successfully introduced alternative sources of energy, such as biogas, wind, water and solar energy and successfully implemented Micro Hydropower plants, solar water heaters, wind pumps, photovoltaic systems, and solar cookers.
Though Welthungerhilfe Afghanistan has conducted a detailed partnership and capacity assessment of AREA as an organization, based on the ToR of the study, a summarized reflection on AREA’s suitability as a partner in this project is given below:

AREA was established in December 1993 as the continuation of GTZ DESP Project as a non-governmental and developmental organization.  AREA believes that empowering communities at the grassroots level is the key to having a developed and prosperous Afghanistan. For this reason, AREA focuses its efforts on establishing Community Based Organizations (CBOs) enabling the organization to have long-term partnership with rural and urban communities. 
AREA has a semi decentralized structure with offices in four different geographical zones i.e., Kabul, , Herat, Balkh, Badakhshan, Paktiya and Nangarhar Provinces The management in these offices is responsible for assessing, designing, developing and implementing projects and programs within the framework of AREA’s long-term Strategic Plans, while the management at AREA Headquarters in Kabul is responsible for the technical support, overall control, and monitoring and evaluation of all projects/programs conducted by these Regional Offices.

Area considers alternative Technologies and Environment Protection as one of its core strategic areas and expertise specialty. AREA focuses on reducing the pressure on non-renewable sources of energy in the country through promotion of RE and EE technologies. AREA has established a metal works factory in Herat in 1997 and is in the process of establishing an Alternative Technologies Center in Kabul as well.

As an example, below are some of the focus areas for AREA in the RE and EE sector. 
1. Solar Energy:

i. Beryan Solar Cookers: Produced in AREA Metal Works Factory in Herat, the parabolic Beryan Solar Cooker is an effective, hygienic and free-of-cost tool for cooking for a household of up to 6 members.  Approximately 2000 units of this product have so far been distributed among beneficiaries mainly on a credit basis.

ii. Solar Water Heaters: The Solar Water Heater is used to heat water for cooking, washing and drinking purposes and is suitable for a household of up to 6 members.  The product is very hygienic and free-of-cost and heats 30 liters of water up to 80 Degrees Celsius in approximately 45 minutes on normal sunny days.  

iii. Solar Photovoltaic Modules: This product is useful for generating electricity for household use. The product has not yet been used with communities; however, it currently meets the electricity needs of AREA Headquarters in Kabul.

2. Wind Pump: Highly suitable to the environment in Western Afghanistan, the Wind Pump is a free-of-cost and effective tool for lifting ground water for drinking and irrigation purposes. Four units of Wind Pump are installed and operative in Herat Province.

3. Water/Hydro Energy: Village Electrification by Micro Hydropower Plants: The Micro Hydropower station uses stream water to generate power for the use of villages.  The electricity produced is mainly used for milling grains during the day and for lighting during the night.  AREA has so far established three units of these plants in Nangarhar Province.

4. Biogas Plants: The biogas units use animal manure to produce natural gas for cooking, lighting and heating purposes. The plants are constructed in 8 and 10 m3 diameters.  More than 100 units of these plants have been constructed in Nangarhar, Laghman, Logar and Herat Provinces and put to the use of beneficiaries.

5. The Vertical Shaft Brick Kiln: The kiln uses coal instead of bushes and wood to produce high quality burnt bricks. The environmentally friendly kiln is smoke-free in spite of consuming coal and is 70 percent energy efficient.  Although AREA has established only two units of these kilns in Herat Province, the communities have adopted the technology themselves and presently many of these units are operative in the Province.

6. Sporty Water Pump: The newly introduced dual purpose water pump is a good tool for exercise while it also lifts water from wells/streams.  The product lifts water from up to 6 meters depth and pumps it to a distance of up to 15 meters. The product has not yet been put to the use of beneficiaries.

On the other hand, AREA has experience of working with several international donors and institutions proving their organizational profile and capacity to manage such projects and funds in a transparent and useful way. Their donors and partners include, Italian Embassy, NSP/MRRD, IOM (International Organization for Migration), Ministry of Agriculture, Irrigation and Livestock (MAIL), European Commission (EC), International Rescue Committee (IRC), World Food Program (WFP), UNECIF, UNHCR and some others. 
In the light of all the above indications, WHH and AREA are well capable of successfully implementing the project in the said districts. It would be important however that WHH gets enough support from the planned international technical advisor shared with Tajikistan on regular basis, and supports its local partner in their part of the work on technical, financial and administrative aspects. Additionally, exchange of experiences with the long term experienced project teams and technical staff in Tajikistan would prove highly useful.  
9. Relevant Stakeholders & Community & Local Government Contribution
Based on the findings for the study resulting from the group discussions and individual talks with different people from the target district and potential communities for the project, it can be stated that with proper orientation and awareness raising efforts with them, the target communities are ready for cooperation and contribution (both in terms of supporting the implementation and financial (or in kind) contribution) to the project. They are prepared to provide their contribution in terms of land, security assurance, labor, any manageable and affordable size of financial, and energy items they will use at home for light.  
On the other hand, the discussions with the district government assures that they will fully assist the project team during the surveys, planning, and in the project implementation. The local government is supportive in supporting for security related issues and resolving problems and issues arising in the field.  The government line departments are however interested in the work; smooth operation, usefulness, people agreement on the system operation, and particularly on tariff collection for the system maintenance and sustainability.
10. Findings from Relevant Departments
The district government pledges to be fully supportive to the implementing agencies and the people to work in a secured and safe environment.  The Department of Water and Energy of Nangarhar indicated their willingness to support the project in technical field in case there is a need for.  The RRD department endorsed the need for renewable energy in both districts and expressed their readiness for technical monitoring and regular involvement whenever there is a need for it. The survey team met with W&E (water an energy) and RRD departments for their views and policies on renewable energy project in the two districts.  They both expressed their readiness for support to the project. A summary of the recommendations and opinions from different governmental departments is given below:
Directorate of Rural Rehabilitation and Development of Nangarhar Province (DRRD)

a. DRRD highly recommends implementation of RE/EE project in both districts. They will cooperate with the project implementer in the site selection and monitoring during project implementation.

b. DRRD recommends training of at least one mechanic/district for projects maintenance.

c. DRRD recognizes that implementation of RE/EE project plays an important role in 
the social and economic life of their people.
d. DRRD evaluates implementation of RE/EE project as a positive step in the protection, sanitation and economical support of rural population.

Directorate of Water and Energy of Nangarhar province

a. Directorate of Water and Energy also recommends implementation of RE/EE project in both districts.  Both districts are in a distance of more than 20 Km from Jalalabad city and are note under the coverage of this directorate for energy supply from the government sources.  They are in high need of RE/EE projects.

b. Directorate of Water and Energy appreciates implementation of RE/EE project and recommends adding Bio Mass and solar cookers to the project.

c. Directorate of Water and Energy will cooperate with the project implementers in the registration of MHPs for maintenances and leading the project engineers in extension of their work.
11. Findings from NGOs working in the sector

In addition to the detailed assessment of AREA, meetings with some NGOs (both national and international) who have worked in the two districts and have some experience in renewable energy were also held to get their feedback on the project. In this process, one international and two National NGOs were consulted on RE/EE project in Kama and Kuz Kunar districts.  All three of them have worked in the province for years and in the two districts as well.  
A. BRAC: BRAC is an international development organization based in Bangladesh.  BRAC was registered in Afghanistan in 2002 and works in 23 out of 34 provinces.  Its major programs in Afghanistan include Microfinance (funding from MISFA), Health, Education, National Solidarity and Capacity Development. BRAC is recommending renewable energy generation and energy efficiency mechanism introduction as a practical approach for addressing energy shortage in Afghanistan.
  

B. SADAAT: Society for Afghanistan Development and Assistance in Technology (SADAAT) is a nongovernmental organization, established in 1994 to take part in rehabilitation, reconstruction and development of war torn Afghanistan. SADAT recommends implementation of RE/EE project in Kama and Kuz Kunar districts. According to them, the project will play an important role in the people’s social and economic life. SADAT persists that providing light to poor families will bring a considerable improvement in their life. They also recommend careful project implementation and proper training of RE/EE beneficiaries.
a. NIO: New Irrigation Organization (NIO), is non- governmental, non-profitable and a non- political. NIO Recommends implementation of RE/EE project in Kama and Kuz Kunar districts. NIO Recommends training of technical and provisional staff for running and maintenances of project. NIO values RE/EE project playing an important role in the people social and economic life. NIO recommends careful implementation and proper training for RE/EE project beneficiaries. 
12. Best practices on MHP planning, management and maintenance with communities

During the discussions with the relevant stakeholders and agencies with similar experiences, the following key recommendations were listed as best practices in this sector, particularly on MHP systems. 
Off-grid (stand-alone) MHP schemes in rural areas are usually owned and operated by the rural community that benefit from the electricity. Community preparation refers to the combination of activities that aim to prepare the rural community for MHP ownership and for proper utilisation and management of the plant. 

Community Preparation

The key word in community preparation is “ownership”. Communities must feel a strong ownership to the MHP scheme and this ownership is best ensured when communities are well prepared, properly organised, well informed, and participate and are involved in the entire MHP process, from the idea is conceived until the MHP plant is operating and electricity is generated and utilised. Following NSP, there is unfortunately a tendency for the targeted rural population (mainly CDCs) to see an MHP scheme as a “project” and therefore they automatically assume that their participation should be paid for. 

Best Practices 
a) Involve the rural target community as much as possible in the overall MHP process and build up the commitment to the MHP scheme. 

b) Use participatory approaches that are inclusive and equitable when working with the rural communities. 

c) Make sure that women are represented and involved in the MHP process in a culturally acceptable way. 

d) Try to apply safeguard measures and approaches to avoid the risks of “Elite Capture”.

e) Use rural development agents from civil society (e.g., CDCs, youth groups etc.) with local knowledge, skills and presence, in the preparation of the rural communities. 

Awareness raising and sensitization

It is the provision, in a proper manner, of information and knowledge to the potential rural target community, about the MHP project opportunity, limitations, expected benefits, and the tasks and obligations of the community. Awareness raising and sensitization also include all efforts towards the building of community awareness on the efficient use of energy, including the use of renewable energy and awareness of the importance of and potential for, productive use of energy to improve economic results and sustainability of the MHP plant. 

Best Practices 
a) Present the messages in a variety of ways to increase community understanding and ownership. 

b) Bring intended beneficiaries to visit other communities that are already operating their own MHP schemes. 

c) Use villagers from nearby villages with successfully operating MHP schemes as extension agents. 

d) Employ appropriate rural development institutions/CSOs to carry out awareness raising and sensitization.  
e) Awareness raising and sensitization must also include aspects of catchment management and conservation as well as foreseen and planned productive end-uses for income generation. 

Community Organisation 

Community Organisation refers to an existing community organisation such as CDCs or the establishment of a community organisation that legally and functionally can be used as the basis for the MHP scheme. The existence of a legally approved community organisation is a pre-condition for handing over MHP plant ownership from government to the beneficiary community. Fortunately, in both districts, well established CDCs exist that can help in this regard.

Best Practices 
a) Make sure that the community complies with the legal requirements for transfer of ownership of the MHP at the end of the construction period. 

b) Focus on small groups (rather than large groups), made up of individuals with a good standing, well respected, and with a good reputation in the village. 

c) Have (social) issues cleared before a fixed date. In case issues remain unresolved, move the potential site to next year’s budget or eliminate it completely. 

d) Keep the community organisation simple and functional (smaller rather than bigger). 

e) The selection process for members to a group should be democratic and should be supervised to avoid elite capture. 

f) Provide the villages with an organisational framework that improves transparency and accountability. 

g) Encourage the community to establish a group that represents the community during the MHP construction. 

h) Encourage that the community selects candidates for MHP operation and management (these people will form the basis for subsequent training and capacity building). 

i) Candidates for MHP operation and maintenance should be selected among villagers who already have experience and technical knowledge e.g. pump mechanics, bicycle repair men, agricultural equipment repair men and handymen in general. 

j) Candidates for the MHP the accountant should have experiences in book keeping, e.g. small business owners, administrators, etc. 

k) Often it is an advantage if the MHP plant management is formally institutionalised, e.g. as a cooperative or in the form of a rural electricity management body. 

Capacity Building/Training 

Capacity building/training refers to the preparation of involved stakeholders through training and practical experience in order for them to be able to successfully fulfil their roles in the MHP scheme (individual villagers, CDCs, and local government staff). For the later Operation & Maintenance, a formal classroom training followed by on-site-training(s) should be done. Informal on-site refresher training of operators is highly recommended as people tend to forget, after a period, the subjects and skills they were taught initially and many develop bad habits e.g. cutting corners in daily maintenance.

Best Practices 
a) The intensity of community capacity building largely depends on the implementation approach of the MHP schemes. Significantly more technical and managerial capacity building is required if schemes are built by communities instead of by contractors. 

b) Whenever possible, utilise locally based capacity building organisations, institutions, and CSOs. 

c) Identify and utilise in capacity building activities “community champions” –successful and highly motivated villagers that have experience from other community based MHP schemes in the region.  
d) Be clear and agree about expectations/role/responsibilities of the participants before any capacity building is provided.  
e) Provide on-site training and use training materials that have been specifically adapted to the local situation.  
f) Train and organise community members in participatory monitoring of the MHP construction process.  
g) At a later stage, train communities in productive end-use, including a number of relevant income generating activities that can be powered by the MHP plant.  
h) To safeguard the MHP catchment, train community members in participatory mapping of micro-catchment boundary; tree seedling production, sustainable land management, and agroforestry practices. 

Community Proposal

In case that the MHP programme considers Community Proposals done by the communities, it should comprise the development, of a proposal for an off-grid MHP for electricity, typically submitted to local government (e.g., PAC structure of WHH in Nangarhar). The preparation shall normally be done in an inclusive and participatory manner that ensures that the proposal is representative of the wishes of a majority of the rural beneficiary community. Community proposals are typically sketchy, with little technical content, and with only an approximation of the funding and other resources required. 

Best Practices 
a) Since rural communities in general do not have the capacity to formulate MHP proposals, they should be supported during the whole proposal preparation process by a qualified facilitator from WHH or AREA staff with MHP experience and knowledge. 

b) The language of the proposal should be simple, clear, and easy to understand, also for non-technicians. 

c) Develop and disseminate a standard proposal format (with instructions and possibly training on how to fill it in) for reporting project specific minimum data and information of critical relevance to the MHP project to local government, and sufficient to form a basis for evaluation. 

d) Clear knock-out/eligibility criteria have to be defined by the MHP investment program and clearly communicated to the communities to avoid the preparation (and even verification on site) of proposals, which do not meet such minimum criteria. 

e) A community proposal should be considered as the community’s Expression of Interest to participate in a funded MHP programme. It must clearly identify and quantify the future beneficiaries. 

f) Treat information and data from the villagers as preliminary and make sure to verify such information in the project development phase (as early as possible). 

g) The community proposal should clearly indicate (and if possible estimate the value of) the contributions that the community is prepared to bring to the MHP process (labour, local materials, land, funds, etc.). 

h) The community proposal should include information about the catchment area for the MHP scheme and suggestions for how this area should be managed and protected. An assessment of the costs of catchment area rehabilitation is very useful. 

i) Try to negotiate and enter into a formal agreement with the community whereby the community undertakes to manage and protect the catchment area (in particular existing natural vegetation, trees and forest in return for receiving the benefits of the MHP scheme in the form of electricity for lighting and productive uses).

Management, Operation and Maintenance 
Management, operation and maintenance comprise the activities, resources, and systems that are required to ensure the sustained function and benefits of the MHP scheme. It includes (1) the establishment and function of an MHP management team, typically consisting of a general scheme manager, an accountant, and one or two plant operators; (2) the routine operation of the MHP plant and its different components; (3) the management and protection of the micro catchment area for sustained water flow; (4) the handling and administration of plant revenue (tariffs); and (5) the continuous maintenance of all parts and structures of the MHP scheme. 

Best Practices 
To ensure the sustainability of the MHP scheme it is recommended to provide long term support (> 3 years) from relevant agencies (e.g., local government line department) to the beneficiary village(s). This should include refresher training and overall monitoring of the MHP scheme, including tariffs, management committee performance, plant operator performance, and productive end-use beneficiaries. 

Tariff Setting and Administration 

a) Tariff administration consists of (1) tariff calculation for sustainable MHP operation and (2) regular tariff revision. Tariff calculation is the calculation of the price(s) that electricity consumers must pay to the MHP management unit to sustain the MHP operation. 

b) This includes ensuring that sufficient funds are available for payment of operators and other personnel related expenses in connection with the operation of the MHP, for periodic maintenance and repair work, and for larger rehabilitation expenses as a result of major breakdowns or natural disasters. 

Best Practices 
a) The tariff as a minimum must reflect the true costs of operating and maintaining the MHP scheme, with savings for periodic major overhauls included. 

b) Tariff decisions above the minimum tariff required to sustain the MHP operation may be left for community decision. 

c) The community should be properly sensitised on the importance of paying sufficient tariffs. 

d) The tariffs may be graduated according to different household income levels (social tariff for disadvantaged households; otherwise based on consumption). 

e) Use an incremental tariff system – low consumption pays lower tariffs – higher consumption pays higher tariffs. 

f) The tariff system can be based on actual metered consumption or on the number and type of electrical appliances (lights, TV, etc.) connected per household. 

g) The base calculations for tariff definition must be repeated annually to take into account price increases, and tariffs must be adjusted very clear /increased accordingly. 

h) Government can assist villages by compiling and disseminating information on a regular basis on different tariff systems and rates that are being applied successfully by off-grid MHP rural beneficiary communities. 

Productive End-Use 

Productive end-use can be described as: ‘Small scale income generating or cost-avoiding activities (by households or small companies) that are powered by MHP electricity that is not required for other community purposes, e.g. agricultural processing, cottage industry, carpentry, refrigeration, etc.’

 

Best Practices  
a) Productive end-use under the right circumstances can significantly increase revenue generated, thereby improving the economic sustainability of an MHP scheme. 

b) Try to integrate productive end-use equipment in the initial design because it is much easier than adding it on later. 

c) The addition of a productive end-use facility to an MHP plant needs to be engineered which requires skills and knowledge so outside assistance is required. 

d) Productive end-use will not happen on its own. It needs to be promoted and supported by outside agents such as local government, CSOs, or universities. 

e) Prioritise existing small scale village industries in productive end-use rather than creating new ones because existing village industries have been tested and are typically the result of a succession of trial and error. 

Capacity Building/Training 

Capacity building for management, operation and maintenance comprises the formal and on-the-job training of members of the rural community who have been assigned responsibility for operating the MHP scheme. Training is required in overall management aspects (administration, finance, handling of tariffs), in plant operation, and in routine plant maintenance and smaller repairs. Training will also be required in practical aspects of micro catchment management, such as nursery production, tree planting and erosion control. 

Best Practices 
a) The main focus of capacity building should be on practical, hands-on, on-the-job training of villagers. 

b) Capacity building measures must also include aspects of catchment management and protection (proper land uses) to ensure a continued and sustained water flow. 

c) During training, emphasize the critical points to achieve successful plant management, especially proper tariff and financial management. 

d) Training in MHP operation and management is best done as formal classroom training followed by on-site training. 

e) Several, smaller training interventions repeated over time are much better than a once-off large training course at the start of MHP operations because some training requires that participants have gained a measure of practical experience before being trained. 

f) Whenever possible, send appointed staff for training in outside villages that operate successful MHP schemes (peer learning). 

g) Where appropriate and possible, include the relevant local government staff in the capacity building measures because it increases government understanding and improves government monitoring and supervision. 

h) In case of capacity building to be provided by equipment manufacturers and contractors, make sure that they have the necessary experience (documentable) to do this.  
i) During the first months of plant operation, it is important with a frequent follow-up by outside specialists (whether facilitators, local government staff, or consulting engineers) until the community O&M organisation is well established and functioning. 

Management of Facility 

Management of an MHP plant comprises scheme administration (e.g. reporting, liaison with local authorities, record keeping and ledgers, etc.), village policies and regulations, and personnel (plant employees) and financial management (tariff collection, accounting). Management and protection of the micro catchment area, although very important to the sustainability of the MHP plant, falls outside the responsibility of the MHP management committee, and must be considered a village responsibility. The MHP catchment area should be mapped using participatory mapping practices. 

Best Practices 
a) The management committee should strictly enforce regulations, in particular those related to payment of tariffs. Sanctions should be applied where necessary to create and maintain economic discipline and awareness among consumers. The financial viability of the MHP plants depends on the correct and timely payment of tariffs. 

b) Practical measures for protection and proper management of the micro catchment area for the MHP scheme can be formalised in a set of village regulations. When two or more villages are benefitting from the MHP, clear inter-village regulations for catchment protection need to be agreed. 

c) The village community in form of the management team must establish a bank account (if facility available) especially for the MHP plant to facilitate transparent financial administration, control and savings. 

d) The MHP management team should establish a point of payment where consumers come to pay their monthly tariffs, instead of the management team having to collect tariffs from individual households. 

e) Avoid too frequent changes of personnel within the MHP management unit by recruiting unit members from village residents of a good standing. 

f) Members of the management team should come from the respective village! 

g) Involve women (if possible) in financial management, particularly the handling of accounts and petty cash. 

h) Formalise procedures for improving transparency and accountability of MHP plant management, e.g. by regular village MHP meetings with financial and management reporting. 

Operation of Facility 
Operation of the MHP facility comprises all the routine tasks that are involved in starting, running, and stopping the plant on a daily basis, and the maintenance of the operator’s logbook. The operation of the plant is the responsibility of the MHP operator(s), supervised by the MHP management committee. 

Best Practices 
a) The MHP operator(s) should be involved in the installation and commissioning of the plant equipment and receive practical, on-the-job training, usually be the equipment supplier.  
b) MHP operation should ideally be based on an Operator’s Manual which specifies daily and monthly routine tasks and special measures after heavy rains. 

c) Safety rules must be displayed at the power house and operator compliance with safety measures must be strictly enforced. 

d) During periods with low power output (e.g. during the dry season) it is preferable to use orderly load shedding routines rather than overloading the system from consumption in excess of supply. 

e) Routine operations must include the MHP catchment, such as development of nursery for micro-catchment rehabilitation, conservation of indigenous tree species, catchment rehabilitation through planting campaigns, and protection of indigenous forest. 

Maintenance of Facility 
Maintenance of the MHP facility comprises the regular and periodic measures which are required to keep the scheme in a safe and functional condition. It includes civil structures, electro-mechanical equipment, and electrical distribution network and ranges from daily maintenance by the operator to occasional specialized maintenance and repair work by a service provider. 

Best Practices 
a) Preventive maintenance is much better and less costly than repair work which calls for simple and clear maintenance schedules for the operators to follow. 

b) When a problem occurs, repairs must be attended to immediately and professionally and not be left to deteriorate further.  
c) The supply of equipment must include a set of appropriate tools for service and maintenance. 

d) MHP maintenance shall be based on a maintenance schedule, displayed at the power house, which specifies periodic routine maintenance tasks. 

13. Conclusion
The findings of the study clearly indicate that all the conditions are in favour of project implementation in both districts.  As a whole, the project is technically, socially and financially feasible in the locations the survey team has recommended.  Work on the project is feasible according to the project work plan with geographical importance for logistics and travelling with having in mind accessibility in rainy days and cold climate. Project cost has been calculated with care and the allocated funds make the project financially feasible. WHH enjoys a good institutional capacity and acceptance among the communities and other stakeholders for the project proper and timely implementation. The study shows that all relevant indicators are in favour of this renewable energy project implementation. 
14.  Annexes

Annexes are attached separately in a folder. 
Annex - 1 Summary of Technical and Financial evaluation for MHP

Annex - 2 Summary of Technical and Financial evaluation for Photovoltaic

Annex - 3 Summary of Technical and Financial evaluation for Ramp pump

Annex - 4 Summary of Technical and Financial evaluation for EE

Annex - 5 Summary of Survey Data

Annex - 6 Summary of Interviewed Community

Annex - 7 Summary of Survey Plan

15. Potential sites for insulations (to be confirmed in the detailed technical surveys by WHH)
	#
	Location
	# of Rooms
	# of Windows

	1
	Operation Theater of Kama Hospital
	2
	8

	2
	Delivery Room of Kama Hospital
	1
	4

	3
	Pediatrics Ward of Kama Hospital
	1
	4

	4
	Gardab School of Kama district
	1
	4

	5
	Zakhel Clinic
	1
	4

	6
	Sangar Sarai Clinic
	1
	4

	7
	Khewa CHC Clinic
	1
	4

	8
	Landabouch BHC Clinic
	1
	4

	9
	Tawakal Baba School Kuz Kunar
	1
	4

	10
	Sayed Jamaluden Afghani School
	1
	4

	11
	Installation Wage/Window
	1
	44

	Total
	 
	 
	 

	
	
	
	


	Energy Saving (cooking) Tools

	#
	Description of Item
	#
	Cost/Unit
	Total Cost
	 

	1
	Energy Saving Stove
	1
	15
	15
	 

	2
	Oven for cooking, heating and baking
	1
	50
	50
	 


Most of the communities requested tools that can save energy while cooking, heating and lightening.  Such tools should be carefully selected and introduced to the communities considering their sustainability, affordability and suitability for the type of use. Some examples of the kind of tools that can be considered (and were recommended during different meetings with relevant actors) are given below:
Local multipurpose tool; heater, stove, and oven used for heating, cooking and bread baking. This energy saving stove (on the right) could be of the best choices.  It can be locally manufactured and adapted to the local conditions.  It may cost 15 to 20 US Dollars/unit, if locally manufactured.  It will then be affordable for people.  
This version of Water Wheel (on left) is used in Kuz Kunar for irrigation lands above the surface water level. A water wheel is a machine for converting the energy of free-flowing or falling water into useful forms of power, often in a watermill. A water wheel consists of a large wooden or metal wheel, with a number of blades or buckets arranged on the outside rim forming the driving surface. Most commonly, the wheel is mounted vertically on a horizontal axle, but the tub or Norse wheel is mounted horizontally on a vertical shaft. Vertical wheels can transmit power either through the axle or via a ring gear and typically drive belts or gears; horizontal wheels usually directly drive their load. However, this is mainly used for irrigation purpose. The main difficulty of water wheels is their dependence on flowing water, which limits where they can be located. Modern hydroelectric dams can be viewed as the descendants of the water wheel as they too take advantage of the movement of water downhill.  
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