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Executive Summary

Pakistan, especially the rural areas, faces an energy crunch. Given the large livestock population and the
suitable climate, Pakistan has a huge potential for the production and use of domestic biogas and bio
slurry. Biogas technology was first introduced in Pakistan through the government line departments in
the 1970s. However, the floating drum technology failed due to technical issues as well as due to lack of
post construction support to users. In 2006/7, The Rural Support Programmes Network (RSPN) initiated
a small pilot project in Sialkot Region. Based on the success of this project, the Netherlands
Development Organisation (SNV) provided one year support to RSPN to initiate the Pakistan Domestic
Biogas Programme (PDBP) in four districts of central Punjab. The Project Identification Document
envisaged that over a 10 year period, PDBP would contribute towards the development of a market led
domestic biogas sector in Pakistan by following a modular approach across the country.

After the establishment of PDBP Regional Office at Faisalabad, RSPN developed a four-year project
proposal for the central Punjab region and submitted this to the Embassy of the Kingdom of the
Netherlands (EKN). Once approved, EKN funded phase of PDBP, with the technical assistance from
SNV and Winrock International, was initiated in November 2009 and will be concluded on December
31, 2014 with one year no cost extension. Initial target was to support PDBP-fostered and trained
private Biogas Construction Companies (BCCs) and to install 14,000 biogas plants. The Medium Term
Review, conducted in August 2012, suggested that this target be revisited in light of experiences gained.
Subsequently, the programme completed the target number of 5,360 plants. Initially, PDBP targeted
four districts, and over time expanded it to 12 districts of Punjab.

RSPN has commissioned the Final Term Evaluation (FTE) to Associates in Development (AiD) as an
independent third party with the objective to evaluate the project outcomes and processes for ensuring
accountability toward stakeholders and document the key lessons. The FTE took place during the period
from September 19 to November 12, 2014, and will conclude after disseminating the final results to
stakeholders by end of November 2014.

The FTE applied conventional OECD (DAC) criteria to assess relevance, efficiency, effectiveness,
sustainability and immediate impacts of PDBP as per the evaluation TORs (Annex 1) to address the
central evaluation question i.e., "Has PDBP contributed to the process for the development of the biogas
sector in Pakistan and how sustainable are the achieved results?" Qualitative information was collected
using focus group discussions and semi-structured interview tools with key informants and various
stakeholders. Quantitative information was obtained and used from the available PDBP reports.

The PDBP was a timely and relevant initiative for contributing to the development of a market driven
domestic biogas sector. It contributed to meeting the fuel energy shortages of the rural households, as
well as improving the environment, being national priority for Pakistan. The fixed dome biogas
technology already tested in Nepal was introduced which is simple and cost effective compared to the
biogas technologies introduced in the past in Pakistan. The initiative will also contribute to the
international efforts for reducing greenhouse gases (GHGs) under the United Nations Framework
Convention on Climate Change (UNFCCC). PDBP is registered under UNFCCC for carbon credits, and
the final validation exercise is planned for December 2014.

The programme objectives are fairly well conceived. An institutional setting for enabling policy and
regulatory environment (objective 1) is critical for sector development process, as well as the private
sector development process to address both demand side (objective 2) and supply side (objective 3)
aspects.
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The FTE however feels that the design and strategic planning process for a comprehensive sector
development could not be addressed holistically, resulting in incoherence between the programme
objectives and outputs.

PDBP began operations by offering an incentive (quality assurance control) of Rs 6,000 per
plant (applicable to all size of plants). This was significantly lower than the incentive,
sometimes up to 80% provided by other agencies. The market for biogas plants was distorted.
Despite this context, the programme focused on addressing the demand and supply side
constraints and was able to meet only about 3,000 biogas plants till the end of 2013. The initial
target of 14,000 plants was based on certain assumptions, i.e. the incentive/subsidy regime
would be harmonized, access to capital would be available through MFls, etc. As efforts made
by PDBP did not bear fruit in these directions, the Medium Term Review proposed a revisit of
targets and alongside the incentive was raised to Rs. 40,000 per plant. It was only then that a
target number of 5,360 biogas plants were completed and certainly had implications on the
overall effectiveness of the programme.

Given the initial assumptions, the annual physical and financial targets were not being met. The FTE is
of the opinion that a set of more realistic assumptions in the programme design would have led to more
realistic targets and hence enhanced efficiency in achieving the targets.

Most demand for biogas plants was generated from 2013 onwards after the subsidy was raised from
PKR 6,000 to 40,000. While the raising of subsidy enhanced demand and helped PDBP achieve
installation of more BG plants, it contributed towards a subsidized environment. This was against the
PDBP's doctrine and long-term objectives of creating a commercially viable market in the private sector.
However RSPN feels that the increase in demand in the last year of the programme owed to the
increased confidence level of potential clients as a result of its track record of quality construction and
post-construction services through BCCs over four years and of right level of increase in incentive,
which was still lower than what other agencies were providing.

While it is too early to document the long term impact of the programme, the FTE is convinced that
despite the constraints PDBP has made progress towards promoting the BG sector development. PDBP
has contributed in changing the perception of stakeholders about biogas; from a failed technology to a
successful technology. The private sector involvement through capacity enhancement of BCCs is
expected to play an instrumental role in the future to promote the biogas sector in the country.

The BG plants promoted by PDBP are contributing to meet the energy needs (primarily for cooking but
there are also many cases of use of biogas for water lifting and electricity generation) of rural
households. Currently, only those households are benefiting who have the funds available to invest in
the installation of biogas plants, and generally these are non-poor households. Small farmers are
resource constrained and MFIs/MFBs did not come forward to extend loans. With the availability of
micro credit, even those households who do not have funds in hand could install biogas plants. Some
indications of emerging popularity of BG projects were witnessed in the field with reported requests
from non-beneficiaries for continuation of incentive programme. In the context of renewable energy, the
biogas technology has re-gained its credibility and has again become a solution of choice for both
renewable energy promoters and households in the target districts as well as the surrounding areas.
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In terms of benefits for the households, the biogas user households reported significant (about 100 to
50%) decrease in the use of fuel wood. It has potential for a major positive impact on the households'
economy, particularly in the rural poor. Bio-slurry is another incentive for the beneficiary households as
farmers reported 200 to 300 KG increase in rice yields and saved a bag of chemical fertilizer per acre.
Bio-slurry research findings could also have been demonstrated to non-beneficiaries through field days
to raise their interest in biogas but no linkages of research could be established with agriculture
extension.

Regarding impact on women's life, women of the households visited reported a significant
improvement in their quality of life and reflected positively on their empowerment and improved family
relationships. They reported much improved health conditions and a relief in drudgery.

The FTE was encouraged to find that the Government of Punjab has allocated funds (PKR 1.87 billion)
in annual development plan this year focusing on medium sized plants to be used for water pumping to
replace the use of diesel in tube wells. Another initiative is also being planned by Winrock International
with support from USAID for installation of BG plants to run milk chillers. .

With regards to sustainability, although the BG sector is still in nascent stages, the FTE feels that one
major contribution which PDBP has made is mobilizing and capacitating the BCCs in the project area.
A momentum has been generated for the potential to expand to other areas country-wide. The BCCs
foresee the market potential and may take forward the BG technology in the post project scenario.
Already several BCCs have received some orders for the installation of domestic biogas plants at full
cost.

The programme has potential for replicability and therefore RSPN could leverage its capacities by
engaging RSPs with their presence and vast outreach.

Summary of Recommendations:

= Given the success of the first module in the Faisalabad Region, RSPN should continue with its
efforts to mobilise resources not only for this module but also for other modules, e.g. Southern
Punjab.

= Given the experiences gained, future strategic planning should be more realistically framed and
outputs and indicators identified commensurate with objectives. A well-defined M&E system
aligned with the project's log frame should be integral part of the programme.

= A strong and effective policy advocacy component should be included in future programmes

= A right mix of incentive/ and availability of credit facility should be incorporated in future
programmes.

= The future BG sector development programme should incorporate more innovative approaches to
awareness raising (especially for engaging women and promotion and marketing at grass-root level).

= Marketing and promotion efforts must include demonstration of benefits to non-beneficiaries as
well.

= Greater emphasis should be given to R&D including research innovations in technical design for
efficiency in gas production and cost reduction, including plant efficiency in winters and some form
of gas storage system in addition to more fuel efficient stoves, as well as for slurry management and
utilisation
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1. Background

Pakistan is a mid-level developing country of almost 180 million populations with 70% of them
reportedly belonging to rural areas. The Rural — Urban disparity in income and still greater difference in
access to public services and utilities leaves an undeniable reflection of poverty in the rural areas.
Furthermore, the situation is significantly marked with inequitable burden of poverty on some segments
of society in general and women in particular.

The country is facing a severe energy crisis both for domestic and industrial use. Electricity generation
is falling short of the demand and a major emphasis is on non-renewable fossil fuel for power
generation. The country is also short of natural gas production compared to its rising demand for
industries and urban domestic use.

Rural areas, where majority of the poor live, are much affected by the energy crises both for domestic
(lighting, heating and cooking) and agricultural tube wells. With a very high incidence of power
shortages, most rural areas are also deprived of piped natural gas supply. LPG is generally available in
the rural areas but its high costs limit the use to only higher income households. The energy prices of
electricity, natural gas, LPG and fuel for cooking are continuously rising which is causing an additional
burden on poverty and inequality.

The low-income households mostly use firewood or cow dung cakes, where available for cooking and
heating purposes. As such, majority of the rural poor depend on fuel wood extracted from local forest
resources, depleting already scarce forests and adding to environmental degradation. Households may
spend up to 30% of their incomes on acquiring fuel wood. Especially in the plain areas of the Punjab,
the pressure is on agro-forestry as a source of fuel wood. The cattle dung, which has high potential to
replace chemical fertilizers, is also traditionally used in a low value activity as fuel for cooking, which
has implication for crop yields, as well. Furthermore, health of the rural poor, especially of women and
children is much affected due to smoke and unhygienic environment in rural areas because of the use of
fuel wood in kitchen and heating.

The increasing demand of energy especially from non-renewable sources is contributing to climate
change. The energy sector is the most significant contributor to GHGs in Pakistan with a total emission
of 27.9 million tCO2 in year 1989-90 (over 82% of the total of the country and 0.45% of world’s total).
Yet it is important to mention that Pakistan is still a low Green House Gas (GHG) emitting country with
a total annual GHG emissions of 107.5 Million tCO2 in year 2002 (0.43% of world’s total, 35th in
world’s ranking) and per capita emissions of 0.7 tCO2 (134" in world’s ranking) [World Resource
Institute, 2005].

Pakistan is blessed with abundance of clean renewable energy potential but so far this potential has not
been harnessed except for large hydroelectric projects, whereas, the micro-hydel potential resources,
primarily the ambit of provincial governments is yet to be tapped. The Government of Pakistan tends to
pursue the objective of harnessing power from renewable resources for which renewable energy policy
was approved in 2006 but it is aligned to exploit the renewable energy potential to attract investments
only in electricity generation projects utilizing hydro (up to 50 MW capacities), wind, and solar power
(of all capacities). Additional policy guidelines concerning biomass conversion and other RE
technologies (biogas) for non-power RE applications have not been pursued.

To address some of the above issues and learning from our comparator neighbouring economies, and
especially following the successful National Biogas Programme in Nepal where 240,000 Biogas Plants
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were constructed in between 1996 to 2006/07, RSPN formulated the Pakistan Domestic Biogas
Programme (PDBP) with financial support from the Embassy of the Kingdom of the Netherlands (EKN)
and technical assistance from SNV and Winrock International. Winrock contributions are also
recognized for formulating the CDM strategy and in dealing with the certification authorities.

A start-up phase was funded by SNV and was initiated from January 2009. A four year programme
funding was initially agreed by EKN, Pakistan in October 2009. The programme will be concluded on
December 31, 2014 (completing a total of 6 years) and most of the project targets are expected to be
achieved by then (as per discussion with RSPN Kick Off meeting). As per the RSPN’s policy of
promoting accountability for performance and lesson learning for future programme, RSPN has
commissioned the Final Term Evaluation (FTE) to AiD as a third party with the objective to evaluate
the project outcomes and processes for ensuring accountability toward stakeholders including the
funding agency, RSPN Board, Management and project beneficiaries.

2. TORs and Scope of the Evaluation

The FTE aims to document the project’s lessons and provide recommendations for future programming
in the Biogas Sector of Pakistan. In other words, based on the findings, which lessons can be drawn that
are relevant for successful implementation of the programme. "What are the impacts on institutional
linkages?”

While the final evaluation is very concerned with what has been the effect(s), positive or negative,
intended or not — on living conditions of the target groups of the biogas programme and how sustainable
are the achieved results, the central evaluation question of FTE is;

"Has PBDP contributed to the process for the development of the biogas sector in
Pakistan and how sustainable are the achieved results?

To be analytically rigorous and remain focused, the Programme has been assessed on the common
OECD-DAC evaluation criteria for Relevance, Effectiveness, Efficiency, Sustainability as well as the
overall impact achieved by PDBP as elaborated in the TORs (Annex 1). These are reproduced as
summary in Box 1 below. To understand the depth and scope of the Programme achievements, a critical
review of each of the three objectives per the programme design and their relevance and achievements
along with formalized outputs and activities was conducted.

Box 1

OECD-DAC Evaluation Criteria as per FTE TORs
Relevance:
e Was the project needed in the context of the target areas?
e To what degree do the programme’s objectives remain valid?
e Are the programme’s activities and outputs consistent with its key goals and attainment of
objectives?
e Are the programme’s activities and outputs consistent with its intended impacts and effects?

e Are customers satisfied with the BCC’s four year warranty visits/services and with the quality
of their plant constructed by the BCC’s?

Efficiency:
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o How efficiently were resources used to produce intended outputs?
e How could resources have been used more efficiently?

Effectiveness:
o To what extent did the project achieve its intended results?
e What factors contributed to the achievement of intended results or the lack thereof?

Impact:
o What occurred as a direct result of the programme/project?

o What real difference was made to the Biogas sector as result of the project?

o What real difference was made to lives of the Biogas beneficiaries as a result of the project?

o How many people were affected?

e What are gender differential impact on men, women and children?

e What are the key impacts of the project with respect to the energy crises in the target area?

e What are the climate change impacts of the project?

e What is the health benefits derived from the project?

e Impact of Carbon credits in project sustainability?

o What are the economic benefits in terms of using bio slurry?

o What are the potential benefits for large scale plants constructed under Research and
Development programme of PDBP for producing electricity and level of customer
satisfaction?

Sustainability:
e To what degree did the programme/project’s benefits persist following the end of project?

e What were the major environmental and financial sustainability factors?

e Which major factors were responsible for the achievements or failures of the
programme/project’s overall sustainability?

e What is the potential for replication?

3. Evaluation Methodology and Work Plan

Qualitative methods using focused group discussions and semi-structured interview tools with key
informants and various stakeholders were used for the evaluation and collecting information. Checklists
used for field visits are given in Annex 2. Necessary quantitative information was compiled from the
available reports/ studies extensively carried-out under PDBP (list of reports in Annex 3).

The stage-wise process followed for the FTE is discussed below:

Inception Phase: This included a kick-off meeting with RSPN followed by briefing at the EKN.
Relevant documents and reports were collected from RSPN and reviewed. Relevant stakeholders were
also identified and data collection techniques/ instruments designed for collection of information from
the stakeholders including field visit plan. An inception report was drafted and approved by RSPN.

Desk Review: PDBP has carried several studies and compiled reports which were reviewed and formed

basis for the quantitative data. The desk review also helped in further understanding and refining of
tools (checklists) used during field visits and interviews with stakeholders.
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Field Data Collection phase: Focused Group Discussions (FGDs) and semi-structured interviews were
used for the field data collection from stakeholders. This included key informant interviews/ Focus
Group Discussions from different segment of the sector and its stakeholders including direct and indirect
beneficiaries at village level (separately with male and female members including working women and
men in the household). Biogas plants were visited (at least four domestic plants in the selected four
districts and one medium size research plant in Faisalabad). FGDs with Biogas Construction Companies
(BCCs), trained Masons and office bearers of Society for Biogas Promotion were also conducted. In
addition, visits were made to R&D departments especially focusing on slurry research as fertilizer,
MFIs, P&DD and Agriculture Department Punjab. Furthermore, the Ex-Director General Environment
and Ex Project Officer EKN based in Islamabad were visited. Discussions were also held with Ex-
Advisor SNV/Winrock International (Skype call) for their past memories/experiences with the
programme (list of stakeholders contacted is given in Annex 4).

Analysis and Report Writing: The information collected from the field and quantitative data compiled
from the PDBP reports and studies has been evaluated based on common OECD-DAC evaluation
criteria: Relevance, Effectiveness, Efficiency, Impacts and Sustainability as per TORs. On the basis of
the above analysis, draft report was compiled and presented to the stakeholders.

The FTE took place between September 23 and November 12, 2014. It started with a briefing by RSPN
and EKN, followed by review of literature and series of meetings with various stakeholders during and
after the field visit as planned (See work plan in Annex 5). Draft report was submitted on November 12,
2014. The assignment completes after disseminating the final results to stakeholders by end of
November 2014.

The FTE team included Dr. Sajidin Hussain (Team Leader), Mr. Sultan Mahmood Tiwana (Sector
Development Expert), Mr. lbrar Hussain Khattak (Renewable Energy Expert) and Ms. Raffat Malik
(Gender Expert). Mr. Sufian Arshad of AiD provided coordination support and Mr. ljaz Hussain Rizvi
of AiD was responsible for overall management.

4. Programme Description

The PDBP aims to facilitate the construction of domestic biogas plants at household level in the rural
areas of Pakistan with a vision of contributing towards a commercially viable domestic biogas sector in
the country. According to the Project Implementation Document (PID), prepared in 2008, the initial
stated goal of the PDBP, over a period of 10 years, is to contribute in promotion of a commercially
viable domestic biogas sector in Pakistan that provides clean energy and improves the livelihood of
potential 300,000 households in the rural areas of Pakistan.

The specific objectives of the programme are:

e Strengthening the institutionalization of the domestic biogas sector in Pakistan;

e Increased demand for domestic biogas technology in Punjab through awareness raising on
benefits of biogas and access to appropriate financing mechanisms;

o Enhanced capacity of the private sector for installation of quality biogas plants and to offer after
sales service in Punjab

The Programme started in January 2009 by RSPN with the financial support of SNV (The Netherlands
Development Organisation) and the advisory support of Winrock International. The agreement among
parties was signed in December 2008. Since November 2009, the Programme is funded by Embassy of
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the Kingdom of the Netherlands (EKN) that ends in December 2014. Total EKN budget for the
Programme is PKR 356 million.

A modular approach was proposed for achieving the 10 year programme objectives and targets across
the country. PDBP’s first module was setting up of 14,000 biogas plants in central Punjab, initially with
presence in 4 districts (Faisalabad, Jhang, Toba Tek Singh, and Sargodha) and later extended to another
8 districts (Chiniot, Khushab, Sahiwal, Okara, Pakpattan, Sheikhupura, Nankana and Gujranwala).
PDBP’s Area Office was established at Faisalabad. PDBP continued to engage with various multilateral
and bi-lateral donors for initiating modules in other parts of country, but without success.

For achieving the above set of three objectives, PDBP developed and followed a process to
simultaneously strengthen the institutional framework, made efforts to enhance demand through
awareness, promotion and marketing, engaging MFIs for meeting the client’s capital requirement for
biogas plant, and addressing the supply-side constraints, e.g. provision of technology and technical
knowhow and development of private sector enterprises to install biogas plants, to provide maintenance
and after sales services on sustainable basis. At the same time, PDBP’s focus remained on quality
control processes and mechanisms to ensure that BCCs install quality biogas plants, they are fully
functional, providing benefits to the users and in the process creating a positive change in the
perceptions about the benefits of the biogas technology (both for gas for cooking purposes and slurry for
agricultural use) amongst potential clients. PDBP also undertook necessary actions to register the
programme with Clean Development Mechanism (CDM) with the objective to earn carbon revenue to
contribute for PDBP’s sustainability.

5. Analysis of Programme Relevance and Achievements

5.1. Relevance in Pakistan's Perspective

Pakistan is energy deficient country and any effort (small or large) would be a step in the right direction
and contribution towards solving the issue. The country is blessed with rich renewable resources (solar,
water, forests and agriculture/livestock) which have high potential in generating renewable energy such
as hydro power, solar and biogas but none of these have been fully tapped.

The biogas as a source of renewable energy in the rural agriculture sector has become a popular source
of energy in most developing countries, including, China, India, Nepal, Bangladesh, Vietnam,
Cambodia and Sri Lanka, etc. In Pakistan, biogas has large potential as a source of energy for domestic
and commercial use, especially, in view of the fact that the livestock sector of Pakistan has increased
substantially over the years. The number of cows and buffalos exceeds 65 million units with an almost
equal distribution between the two. Punjab accounts for 43% of all livestock production with 36.8
million heads of cattle and buffalo (Pakistan Livestock Census 2006).

Biogas technology was introduced in Pakistan during 1970s by the Government departments at a heavily
subsidized rate, using floating drum technology, without quality control mechanisms, follow-ups and
maintenance services. Given the many technical issues associated with the floating drum technology and
lack of back up services, almost all such plants became dysfunctional and contributed to raising the
broader perception that the biogas is a failed technology. In addition there was no effort to develop the
biogas sector and there was no involvement of the private sector.

Since 1990s, SNV has worked to develop new technologies and institutional arrangements for the
development of a market-led biogas sector. Much of SNVs learning took place in Nepal where it
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initiated the National Biogas Programme. Later on SNV replicated the technology and institutional
initiatives in other Asian and African countries. SNV promotes the fixed dome technology as it is cost
effective, largely depends on local materials, requires less after care or regular maintenance, and the
biogas plants are installed by private sector BCCs.

In view of the above, PDBP with support of SNV and Winrock International and funded by EKN is a
timely and relevant initiative for contributing towards the development of a commercially viable
domestic biogas sector in the country. The PDBP is also a relevant initiative because it supports the
international efforts and country's voluntary obligations to the United Nations Framework Convention
on Climate Change (UNFCCC), which aims to mitigate Climate Change. It asks the member countries
to contribute in reducing/containing Green House Gas (GHG) emissions in the atmosphere so that to
prevent dangerous human- induced interference with the climate system.

While developed countries, being the primary contributors to GHGs, have been obligated to reduce their
GHG emissions, the convention has also introduced flexible mechanisms like Clean Development
Mechanism (CDM) for developing countries to voluntarily participate in global efforts for containing
GHG emissions to a safe level and in return can claim carbon credits. As the installation of biogas plants
with households replaces the use of unsustainably harvested woody biomass being used for cooking, the
PDBP initiative qualifies for carbon offset project for claiming certified emission carbon credits under
the Clean Development Programme (CDM) of the United Nations Framework Convention for Climate
Change (UNFCCC).

5.2. Programme Relevance against Envisaged Objectives/ Outputs

PDBP is extremely relevant to contribute to the process of creation of a commercially viable domestic
biogas sector in Pakistan. An institutional setting for enabling policy and regulatory environment
(Objective 1) is critical for sector development process. Furthermore, private sector development
process to address both demand side (Objective 2) and supply side (Objective 3) forces are necessary,
with consumers' satisfaction, suppliers of services, technology and finance playing their due roles.

With regards to PDBP relevance against the envisaged objectives indicators and outputs, further analysis
has been done (see details in Annex 6). While major focus of PDBP remained on number of plants to be
constructed (supply side), which certainly was a necessary step to demonstrate the biogas technology,
PDBP made efforts to address the demand side as well. The demand side efforts created public
awareness about the biogas sector as a viable sector, however more effective demand could not be
created due to high cost of the biogas plants and lack of access to financial facility. While achieving the
maximum number of plants, supply side constraints were addressed more effectively compared to
demand side constraints. FTE team is convinced that the programme was instrumental especially to
facilitate entrepreneurship through capacitating Biogas Construction Companies (BCCs) that could be a
key to the success of the biogas in the private sector in the target area and country-wide. However FTE
feels that PDBP's focus towards achievement of objective 1 of the programme which was equally
important and relevant for the BG sector development did not reflect similar success. Objective-wise
relevance and achievements are further elaborated below:

5.2.1. Strengthen the institutionalization of the Biogas Sector in Pakistan (Objective 1)

While a defined objective relating to strengthening institutionalization of the biogas sector existed, it did
not relate to its adjunct Policy and Regulatory environment or Networking and Coordination, which are
critical determinants for sector development process. The program interpreted institutionalization of the
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sector in a rather restrictive manner, relating it to formation and supporting the National Biogas Steering
Committee (NBSC) and registration with CDM only. The programme therefore did not pursue much at
the policy front perhaps mainly because the outputs for achieving the objective were necessary but not
sufficient. It lacked sight of the importance of continuous networking and coordination at policy and
planning level and overlooked the volatility and fragility of policy making process in the country.

The institutional efforts to support policy formulation included establishment of a steering committee
under the Federal Ministry of Environment, which was devolved to the provinces after the 18"
amendment and limited functions were assumed by the newly established Climate Change Division.
RSPN feels that this was the key limiting factor to pursue the policy making process at the federal level.
Although the FTE feels that the engagement with provincial policy makers in the Punjab remained
limited, however, one of the positive effects that it may have yielded is the development of Punjab
Government’s initiative for use of biogas for tube wells. Specific efforts of PDBP in this regard are
listed below:

= MoU with Ministry of Environment and formation of National Biogas Steering Committee

= Meeting with Chief Minister Punjab, follow-up meetings with Chairman P&D , Secretary
Livestock& agriculture, Meeting with DCOs and EDOs

= Exposure visit for government officials to regional counties

= National workshops and events of PDBP where government and donors participated

For creating an enabling environment, Policy formulation cannot be done in isolation or without
considering the situation on ground and the capacities at hand. Additionally a good policy framework
compensates for resource inadequacies or rather encourages resource mobilization for the desired
objectives. Much more emphasis was needed on the following:

= Articulating and advocating appropriate Policy announcements and instruments, e.g.,
mainstreaming Biogas with National Energy Policy, resource allocation in regular annual
development planning etc.

= Establishing Networking and Coordination forums and organisational support for stakeholders
for mobilizing resources.

= Developing stakeholders' consensus on way forward and implementation strategies (including
political will).

Stakeholders Coordination and Networking is an important area for sector development process and
any weaknesses in this area in terms of efforts and or results affect project outcomes. Sometimes strong
networking and coordination aspect compensates for number of other weaknesses in the sector
development strategies. It may even address the technical shortcomings in a strategy due to wider
participation and ownership of the stake holders.

Clean Development Mechanism being the second output, on the other hand, was given much more
importance and the programme has been successfully registered with CDM secretariat and in the process
of certification. However the income earned through carbon credits from the limited number of plants
constructed during the programme period (5,360 in total) and the declining carbon credit rates in the
voluntary carbon credit market may not be sufficient to meet the annual certification and management
costs.
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5.2.2.Enhanced Awareness for Creating Demand (Objective 2)

Three outputs were envisaged under this objective: increase public awareness about the biogas
technology through marketing and promotion; bio-slurry research and access to micro-finance. The FTE
feels that these outputs were not sufficiently defined. For creating demand, PDBP carried out initial
meetings in the villages which was not sufficient to mobilize the targeted communities. For close
interaction with communities, a strong social mobilization component (both at male and female level)
right from the beginning of the programme would have been effective for increasing demand, especially
through regularly organizing field days, social events, field exchange visits for interaction of
beneficiaries and non-beneficiaries involving male and female.

The Programme was also not consistent in determining and following a strong communication strategy
to effectively achieve Objective 2. Various sources of communications were tried including newspaper,
TV, Radio and wall chalking at different points in time changing from one communication source to
another based on learning by doing. Communication material were prepared and disseminated.
However, these were not systematically pursued and not target oriented (considering the literacy rate
and gender aspects). A consistently effective communication strategy beyond understanding market
distortions and availability of incentives was needed. Utilizing the services of a gender sensitive
communication expert would have been helpful.!

Access to Finance happens to be a critical factor for sustained development of any sector, be it biogas
or some other sector. While there are some specific requirements for Micro-finance to flourish in any
segment of the economy, the same need to be tailored to meet the situation especially in addressing
financial constraints hindering the demand and encourage the supply side of financing.

The programme was supported with efforts to prepare a manual for financing perhaps based on
experiences from the neighbouring countries (Nepal, Bangladesh and India). It was also shared with
MFIs/ MFBs for micro-financing. The Programme made efforts and a couple of MOUs were signed
with MFIs such as PRSP and Akhuwat but these did not mature perhaps because of reasons that these
MFIs did not have experience in the BG as a new product.? Furthermore discussions with MFIs/ MFBs
reflected their concerns on biogas plant's viability and inadequate case processing support.

Financing could not take off due to following major reasons:

i. Due to number of potential benefits for the users, their families and local community an
economic case for the proposed digesters, while exists, the same was promoted with limited
follow-ups to the banks and the users for increased flow of risk capital from beneficiaries.
Incidentally, in an assessment made for the Biogas sector's feasibility study, the economic

'RSPN’s Point of View: ... “Various promotion and marketing campaign were undertaken to create public awareness about the
viability of the biogas sector and benefits of the biogas to the potential beneficiaries. The communication strategy based on
learning by doing, initially started with meetings in the target villages with local communities, dissemination of communication
materials and latter supported by variety of print and electronic media sources such as TV, Radio and wall chalking at different
points. Various IEC materials keeping in view the gender, literacy and language issues in mind were developed and
disseminated. These included project introductory booklets, broachers, pictorial user’s guide, posters and flayers on the benefits
of biogas and bio slurry. In addition, to create awareness among the policy makers, donors and other stakeholder, special
events were organised on the achievement of key milestones. These included celebration of 3,000 plants and 4,000 plants
completion days. These activities were relevant to remove the misperceptions about the biogas technology and its viability. The
technology is now accepted by households and recognised by the Punjab government and other private stakeholders.

2 RSPN’s Point of View: ... efforts regarding access to finance through MFIs and MFBs did not materialize because these
MFIs have a shortage of fund and tend to give small size of loan, short term and with high interest rates. In addition the MFIs
are urban focused.
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benefits were studied and expounded upon rather well, indicating a very sound economic
rationale. However, the same were not used effectively as a marketing tool by the project.

ii. A technical viability of the proposed digesters was not documented for the comfort of the
financial institutions.

iii. The incentive element provided to the BCCs for quality assurance could have been partially
shared and routed through the financial institutions, particularly, when the incentive was
enhanced to Rs 40,000, providing them with some operational participation.

iv. The project could have benefited by engaging financial sector experts to pursue or advocate
their case more effectively.

Bio-slurry Research was a well thought output and proved successful for improving crop yields and
reducing cost of chemical fertilizers. Farmers reported that rice crop yield increased by about 6-8
mounds per acres and saved a bag of DAP. While some efforts were made to demonstrate the benefits
of bio-slurry research on beneficiary farmers' fields, wider dissemination to non-beneficiary farmers
through organizing farmer field days would have increased interest among famers for BG plant.
However, linkages with agriculture extension department did not materialise due to limitation in the
rules and regulations of the government and such demonstrations were not possible at a wider scale.

5.2.3.Enhanced Capacities for Supply Creation (Objective 3)

Technology Development and Technical Know was most relevant proposition. The biogas is not a
new technology in Pakistan and in view of its potential, a number of programmes have been running in
the country with public and private sector initiatives since 1970s but with limited success due to various
reasons. Before the PDBP, most of the plants installed in Pakistan were based on the floating-dome
design. This design provides a flexible mechanism for gas storage but most were abandoned because it
requires intensive maintenance/ replacement costs including labour use. Other plants, based on a
Chinese design, were not successful because of malfunctions or poor construction quality (MTR).

PDBP introduced domestic biogas plants in accordance with the design based on the fixed-dome
principle developed in Nepal, which required no floating drum and involved low running and
maintenance costs. Twelve fixed-domes (Nepal design) plants of 6m? capacities were installed in Sialkot
in partnership with the Punjab Rural Support Programme (PRSP). Similar plants of limited number were
also piloted by RSPN in DIK.

The key elements of the PDBP domestic biogas plant are:

- Manure feed tank with inlet pipe to digester

- Sewage inlet pipe (optional use) to digester

- Digester with spherical, fixed dome and centrally located gas outlet pipe on top
- Slurry outlet chamber

- Slurry overflow chamber

The design of the programme does not foresee any significant research and development activity for the
design improvement of these biogas plants. The original Nepalese design has been copied and
implemented with minor alterations and considerations to specific Pakistani rural conditions and project
environment.

Pakistan Council for Renewable Energy Technologies (PCRET) being the leader in introducing the
Biogas technology in Pakistan has largely constructed/promoted floating drum design with movable
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parts and requiring regular maintenance. On the other hand, the fixed dome design adopted by PDBP in
this particular programme has no moving parts and no drum to replace. The biggest benefit of the fixed
dome design is its low cost and robustness. Perhaps the largest advantage of a fixed dome design biogas
plant is that it has no running cost and can thus provide the users ‘free’ energy after initial investment.
Furthermore, the material i.e. bricks, cement, crush, sand etc., used in fixed dome technology is
available locally. The challenge of the fixed dome design is that the dome has to be built to a high
quality standard so that gas does not leak out.

Past efforts for introduction of BG in various parts of the country could not succeed because there were
no technical capacities/ technical knowhow in the private sector to construct quality BG plants and to
provide regular services for repair and maintenance. PDBP’s objective of developing supply chain has
high relevance, most vital especially capacitating/ training the local masons to build high quality biogas
plants. The training and capacity building of Biogas Construction Companies as private sector
entrepreneurs are expected to make all efforts to keep the business running, establish their own market
mechanisms, quality control and ensure repair and maintenance.

Private Sector Development e.g. development of BCCs and equipment suppliers was a move in the
right direction. The programme made a good progress to achieve its intended results. BCCs and masons
were trained and were made responsible for quality assurance and maintenance services to meet the four
year guarantee. The FTE team is convinced that this objective would be a key to the success of the
biogas in the private sector in the target area and country-wide. BCCs are now organizing themselves
under the umbrella of "Society for Biogas Promotion - SBP". The society is currently in the process of
registration. This initiative of SBP needed an early support of PDBP for strengthening and its
establishment on sound footings.

While the BCCs and equipment suppliers were mobilized, and market forces were engaged with initial
incentive financing from the project. As such the market could not be stabilized due to inadequate
provision of risk capital or bank financing, notwithstanding the absence of policy incentives or
regulatory controls. Market distortions are created when different organisations offered varying
incentives. When PDBP started, it offered Rs. 6000 per plant as incentive equivalent to 8-10% of the
plant cost, at the same time other organisations were offering up to 80% incentive. Resultantly PDBP
also increased the incentive to Rs. 40,000 per plant (on average 35-50%) for remaining period post
MTR. A national or provincial biogas policy framework is needed to regulate the provision of incentives
to remove market distortions and secure the chances of a reasonable market growth in the future as well.

5.2.4.0Overall Organisational Assessment/ M&E
The most important consideration in affective implementation of any business plan is the structure and
role of the organisation mandated to carry it out. A good logical framework analysis and a work plan are
sufficient to start building an outline of an organisation / organogram. Conversely, if we are able to
match the job description of the employees with the objectives of the organisation, the foundations for
an effective organisation would be laid, in general.

The project envisioned the involvement of women in the supply side as owners and promoters, and in
the demand side as trainers, community organizers, income-generation facilitators, and as integrators of
biogas into other social and economic activities® . Gender mainstreaming in the project remained a key
focus area from the very beginning of the project. A dedicated project was initiated with support from
ENERGIA. A gender action plan was developed to mainstream gender issues at all levels of the project
activities and organizational structure. The key impact of the Gender mainstreaming project

% Project Implementation Document (P1D), March 2008
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(documented in the final project report) has been project management and staff and developing relevant
literature on issue of gender and energy. There is significant impact visible in attitude and knowledge of
the project management, staff and BCCs. The literature created under the project is actively being used
in successive donor proposals. The project staff and BCCs now recognise the importance of involving
women in the project not only for better utilization of the biogas technology but also for empowerment
of women. The user trainings were initially focused on men only and now the strategy is changed and at
least one man and one woman is being trained from each user household. In the PDBP office, separate
space has been allocated for married females to come with their baby and maid.

However the FTE feels gender mainstreaming and its role in marketing and promotion and local
advisory services of senior level for advocating/ promoting public-private partnership remained
relatively weak. A monitoring and evaluation frame was developed at the start of the Project. Following
this M&E framework, the progress monitoring was done by the Programme Manager and RSPN
management through weekly programme planning meeting and monthly management reports and
reviews; plant level monitoring was done through Quality Control Centres and third party annual user
surveys; and overall programme evaluated at the mid-term and end of project by third party independent
evaluation firms. Moreover, an M&E Officer position was also introduced in the extension period.
However the FTE feels that a dedicated internal M&E system in PDBP would have improved efficiency
and effectiveness.

6. Analysis of Programme Implementation

As mentioned earlier, the programme generally remained focused on the demand side and supply side
objectives of the project and was able to achieve the revised target of 5,360 biogas plants. The original
target of 14,000 plants itself was overambitious and also recognized by the MTR. Therefore the MTR
(August 2012) suggested reducing the target to 6,800 biogas plants which after consultation with EKN
was further reduced to 4,000 plants (including 22 plants constructed in pilot phase). Major reasons for
revising the targets were the huge subsidized programmes in parallel by other agencies/segments
(Punjab government and WWF); high upfront cost of PDBP plants, lack of MFIs’ interest, and BCC
apprehensions especially to retain trained masons and market demand. Alongside, incentive was
increased from initially PKR 6,000/plant to PKR 40,000/plant in the last year of the programme. In
2013, the target was again increased to 4,838 biogas plants (while remaining in the same budget limits
of the programme) after addition of 323 plants the number increased to 5,138, out of which 300 plants
were to be completed in last half of 2014 (July 14-December 14). In an annual work plan for July —
December 2014, PDBP has proposed 167 more plants against saving and total target after revision is to
construct 5,305 biogas plants. Currently 55 more plants will be constructed so the total target will reach
to 5,360 plants (Table 6.1).

Table 6.1: Biogas Plants Target revisions during the programme Period

Date
Target On what basis the target was revised
From To
Nov 2009 June 2012 14000 Target as per initial PID, Proposal, 1,947 Plants Constructed till June 2012
July 2013 June 2014 6,800 Plants target revised as per MTR and RSPN Management
An increase in incentive from Rs. 6,000 to 40,000, 4,515 target was set-up but
4,838 L . . .
Nov 2013 Jun 2014 ' further requested 323 additional plants in May 2014 due to project savings.
July 2014 Dec 2014 5,360 Target of 5,138 was further enhanced by 167 plants in August 2014 and

currently 55 plants have been added reaching total plant target of 5,360.
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These revisions certainly had implications for efficiency and effectiveness. With many changes in
targets for the biogas plants, associated adjustments were made in the budget allocations as well with a
focus on the budget utilization. These are further elaborated below.

6.1. Efficiency

Along with revision of BG plants targets, the programme had to make budget revisions almost every
year while remaining in the limit of the total budget allocated to the programme. Table 6.2 reveals that
major re-appropriation was done in 2012/13 budget mainly after MTR recommendations to reduce the
biogas plants targets. In consultation with EKN, PDBP also raised incentive (quality ensuring discount)
from Rs. 6,000 to 40,000. Based on the revised BG plants targets, budget for all component heads
(especially Programme Cost heads) was also adjusted upward.

These revisions in BG plants targets and budget re-adjustments were made with the approval of EKN

who was rather flexible repeatedly mentioning that the programme shall not worry about the BG plant
targets but to focus more on BG sector development (Ref: Ex PO EKN).

Table 6.2: Year-wise budget allocations and re-appropriations per component heads

S. | Key Budget Heads Total Revised Revised Annul Approved Budget
N Approved Nov 2009- | July 2010- | July 2011- | July 2012- | July 2013-June | July 2014-
0 Budget (Nov | jyne 2010 | June 2011 | June 2012 June 2013 2014 Dec 2014
2009-Dec
2014)
A | Administrative, 138,796,766 | 23,205,399 | 23,446,289 | 28,361,741 | 37,440,444 35,076,848 14,088,449
Equipment and
Indirect Cost
1 | Personnel Cost 79,990,401 9,133,200 | 14,182,174 | 17,119,133 | 23,122,126 19,128,678 8,214,042
(Including staff Salaries,
benefits and Staff
Development)
2 | Operational Cost 25,807,463 3,272,000 | 5,310,725 | 5,290,455 6,193,616 5,933,200 2,609,384
(Recurrent Office Costs)
3 | Equipment Cost 9,957,410 7,598,000 395,000 1,238,000 1,809,000 525,000 -
4 | Indirect Cost 23,041,492 3,202,199 3,558,389 | 4,714,154 6,315,703 9,489,970 3,265,023
B | Monitoring Evaluation 12,551,470 - 1,120,000 1,672,000 3,897,530 4,030,000 5,978,000
and Audit
C | PROGRAMME COST | 204,340,138 | 28,029,785 | 29,826,230 | 45,392,723 | 59,713,271 105,954,122 29,841,762
1 | Quality Assurance & 93,958,801 6,292,500 | 5,894,350 | 16,020,650 | 13,851,698 74,040,620 22,380,050
Management
2 | Institutional 4,096,044 175,000 385,000 623,500 2,190,000 3,165,000 300,000
Development for policy
and regulation
3 | Demand Creation 27,447,309 3,330,000 | 4,916,000 7,106,191 13,086,720 7,292,978 1,110,000
4 | Private Sector Support 26,152,724 4,495,000 4,695,500 6,755,270 14,129,965 7,552,312 2,243,500
5 | Research & 8,257,371 450,000 691,250 907,500 5,009,268 6,750,000 170,000
Development
6 | CDM Validation 40,945,178 | 11,000,000 | 13,244,130 | 10,612,360 | 6,934,404 3,900,000 2,585,000
Registration
7 | Contingencies 3,482,711 2,287,285 - 3,367,253 4,511,216 3,253,212 1,053,212
D | Total (A+B+C) 355,688,374 | 51,235,184 | 54,392,519 | 75,426,465 | 101,051,245 | 145,060,970 49,908,211
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Table 6.3 gives a summary of budget and expenditure for the project period. Underspending in some
important heads under Programme component (e.g., institutional development for policy support,
demand creation and private sector development support) could be noticed.

Table 6.3: Summary of Budget and Expenditure

Total
Total
Approved Approved Tota}l _
S(')N Key Budget Heads Budg%to 9_(NOV Budget E(),il%ing(l)tougr_e \iaer:;) :
(Nov 2009-
December June 2014) June 2014)
2014)
Administrative, Equipment and Indirect
A Cost 138,796,766 124,708,317 | 125,342,484 -1%
Personnel Cost (Including staff Salaries,
1 | benefits and Staff Development) 79,990,401 71,776,359 72,126,702 0%
2 | Operational Cost (Recurrent Office Costs) 25,807,463 23,198,079 23,252,996 0%
3 | Equipment Cost 9,957,410 9,957,410 9,958,904 0%
4 | Indirect Cost 23,041,492 19,776,469 20,003,882 -1%
B Monitoring Evaluation and Audit 12,551,470 6,573,470 7,172,688 -9%
C PROGRAMME COST 204,340,138 174,498,376 | 173,258,458 1%
1 | Quality Assurance & Management 93,958,801 71,578,751 92,236,454 -29%
Institutional Development for policy and
2 | regulation 4,096,044 3,796,044 2,994,139 21%
3 | Demand Creation 27,447,309 26,337,309 19,601,662 26%
4 | Private Sector Support 26,152,724 23,909,224 15,713,540 34%
5 | Research & Development 8,257,371 8,087,371 8,331,989 -3%
6 | CDM Validation Registration 40,945,178 38,360,178 34,380,674 10%
7 | Contingencies 3,482,711 2,429,499 - 100%
D Total (A+B+C) 355,688,374 305,780,163 | 305,773,630 | 0.00%

Underspending for most budget heads under all budget components (but more under Programme
component) could also be seen every year against the planned annual total budget (Table 6.4). This
analysis points to weaknesses in the overall planning and the annual planning. However, the other
external constraints (e.g., high incentive for biogas plants by other actors) which were major hindrance
at demand side affected the budget utilisation. As mentioned earlier, the underspending in various heads
were rectified through re-adjustments in 2012/2013 by raising quality ensuring discount (incentive) and
staff development. Budget for other components, especially to focus on sector development aspects
were also enhanced which was though late but a good decision on the part of PDBP.

Table 6.4: Year wise variance (expenditure as percent of planned budget)

Annual Variance (%)

S. Nov July July July July
N Key Budget Heads 2009- 2011- 2012- 2013-
2010-June
o June 2011 June June June
2010 2012 2013 2014
Administrative, Equipment and Indirect
A | Cost 16% 18% 21% 19% 4%
Personnel Cost (Including staff Salaries,
1 | benefits and Staff Development) 18% 15% 17% 15% 2%
2 | Operational Cost (Recurrent Office Costs) 18% 20% 18% 7% -6%
3 | Equipment Cost 8% 93% 29% 14% 0%
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4 | Indirect Cost 24% 21% 36% 46% 12%
B Monitoring Evaluation and Audit - 59% -139% 94% 38%
C Programme Cost 37% 21% 57% 63% 14%
1 | Quality Assurance & Management 66% 13% 56% 55% 3%
Institutional Development for policy and
2 | regulation 46% 100% 79% 95% 16%
3 | Demand Creation 38% 23% 43% 65% 30%
4 | Private Sector Support 53% 14% 73% 2% 50%
5 | Research & Development 100% 99% -6%
6 | CDM Validation Registration 3% 24% 40% -1% 91%
7 | Contingencies 100% - 100% 100% 100%
D | Total (A+B+C) 27% 21% 39% 48% 12%

Analysis of the year-wise expenditure by various component heads (Table 6.5) reveals that most budget
was utilised (42%) during the last year. The institutional development was more emphasized only in
2013/14 that was perhaps too late to benefit the project. R&D on commercial scale was also given a late
attention i.e., in 2013/14. The quality ensuring discount (incentive) head shows a significant jump in
expenditure in 2013/14 when it was raised from PKR 6,000 to 40,000.

Table 6.5: Year-wise expenditures by budget heads (% of total annual)

Total Jul
S. Expenditure | Nov09 | Jul10 | Jul 11 Jul 13 | Total
# Key Budget Heads (N:v 2009t0 | -June | -June | -Jure | 27 | “June | o
June 2014) 10 11 12 ‘]‘i'ge 14
A | Administrative, Equipment and 125,342,484 16% 15% 18% | 24% 27% | 100%
Indirect Cost
1 | Personnel Cost (Including staff Salaries, 72,126,702 10% 17% 20% 27% 26% 100%
benefits and Staff Development)
2 | Operational Cost (Recurrent Office 23,252,996 11% 18% 19% 25% 27% 100%
Costs)
3 | Equipment Cost 9,958,904 70% 0% 9% 16% 5% 100%
4 | Indirect Cost 20,003,882 12% 14% 15% 17% 42% 100%
B | Monitoring Evaluation and Audit 7,172,688 0% 6% 56% 3% 35% | 100%
C | PROGRAMME COST 173,258,458 10% 14% 11% | 13% 52% | 100%
1 | Quality Assurance & Management 92,236,454 2% 6% 8% % 78% 100%
2 | Institutional Development for policy 2,994,139 3% 0% 4% 4% 89% | 100%
and regulation
3 | Demand Creation 19,601,662 11% 19% 21% 23% 26% 100%
4 | Private Sector Support 15,713,540 13% 26% 12% 25% 24% 100%
5 | Research & Development 8,331,989 7% 7% 0% 1% 86% 100%
6 | CDM Validation Registration 34,380,674 31% 29% 19% 20% 1% 100%
D | Total (A+B+C) 305,773,630 12% 14% 15% | 17% 42% | 100%

A closer look of activities/spending for institutional development revealed that most of the budget was
exhausted on only organizing two expo/conferences at Islamabad and Lahore, and district level
workshops with government officials, one in each district. The FTE team feels that PDBP needed to
focus more on regular stakeholders networking at all levels throughout the project period. A local senior
level institutional advisor (rather than International advisor) right from the start of the programme
should have been engaged for networking at higher level to convince policy makers for mainstreaming
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the biogas sector, for ensuring budget allocation for BG sector in the annual development plans of
Punjab government and for advocating public-private partnership. *

Continuous efforts were done for promotion and marketing. However, more fruitful results could have
been possible by raising awareness through social mobilization, understanding the market distortions
with right level of incentives and involvement of woman expert in the promotion and marketing.

Research and Development, especially on bio-slurry was initiated and some efforts were made to take
the research findings at farmer field level to demonstrate its usefulness to non-beneficiaries in the
village for raising their interest. However, linkages with government agriculture extension department
did not materialise, and due to rules and regulation of the departments, such demonstrations were not
possible at a wider scale.

The progress monitoring was done by the Programme Manager and RSPN management through weekly
programme planning meeting and monthly management reports and reviews; plant level monitoring was
done through Quality Control Centres and third party annual user surveys; and overall programme
evaluated at the mid-term and end of project by third party independent evaluation firms. Moreover, an
M&E Officer position was also introduced in the extension period. The FTE feels that dedicated internal
M&E position for regular progress and process monitoring of the interventions should have created from
day one.

6.2. Effectiveness

6.2.1.BG Plants Target Achievements:

As mentioned earlier, the major focus of PDBP remained on number of BG plants to be constructed
which was necessary to demonstrate that the technology is viable and thus creating more demand. FTE
shares the MTR view that the initial target of 14,000 BG plants was overambitious. The final revised
target is 5,360 and by October 17, 2014, 5,118 (95%) BG plants of different sizes were completed. The
remaining target is expected to be achieved by end of November 2014. In the first five years, 3,127
plants were constructed at an incentive of Rs. 6,000 per plant. From November 2013 onwards, over
2,000 plants have been constructed and the main reason for this higher number of plants in short period
of times is mainly due to the enhanced incentive of Rs. 40,000 per plant.

While the raising of incentive enhanced effective demand and helped PDBP in achievement of more BG
plants targets, it may have further contributed to the already distorted market. This was against the
principle of the PDBP efforts and long-term objectives of creating a commercially viable market in the
private sector of PDBP in the country. Discussions with non-beneficiaries in villages, reveal that while
their interest in the installation of BG plants has increased, they are waiting now for another such
programme to provide incentive of this kind. No one showed interest to install BG plant without
incentive. This in essence suggests that although a zero-incentive approach is overambitious, a right
amount of incentive with a regulatory framework will be needed to develop the sector, which is
currently in a nascent stage.

Table 6.4: Year-wise target achievements by size of plants (as of 17 Oct., 2014)

Year | 4cm 6.cm 8cm 10cm | 15cm | 20cm | 25cm | Total/year | Cumulative total
2009 |6 23 7 31 - - - 67 67

2010 | 10 64 72 261 113 - - 520 587

2011 | - 75 61 252 463 - - 851 1438

* However, RSPN disagrees.
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2012 |1 52 30 225 607 - - 915 2353
2013 | 2 37 33 210 426 75 210 993 3346
2014 | 7 41 157 670 592 66 239 1772 5118
Total | 26 292 360 1649 2201 141 449 5118

District-wise distribution of plants is given in Table 6.5. Highest number of BG plants are reported in
Sargodha (1148), followed by Jang (956), Faisalabad (758) and Toba Tek Singh. These were the first
districts targeted by PDBP

The annual Biogas Users Survey reports show that 95 percent plants are functional and thus are in use.
Our visit to the selected plants and those visited randomly confirm that all the plants were found
operational and working since installation except when in need of repairs (once or twice during its life).
The team also visited BG plants in flood affected districts. These plants were found still intact but some
were not operational because it needed minor repairs damaged by the flood. The use of quality
construction material as part of quality control/guarantee package had saved these plants from
completely washing away.

Table: 6.5: Status of plants By district as on 17/10/2014

District Total Most popular plant size

Chiniot 296 15
Faisalabad 758 10
Gujranwala 108 15
Jang 956 15
Khushab 311 6

Nankana 163 15
Okara 95 15
Pakpatan 149 15
Sahiwal 331 15
Sargodha 1148 15
Sheikhupura 187 15
Toba tek singh 616 15

Most popular plant size was found to be 15 cm® in almost all districts except in Faisalabad (preferring 10
cm® plant size) and Khushab district (preferring 6cm? plant size). In general the preference for large BG
plants indicates that mainly large/ well-off farmers were interested in the biogas plants who could afford
the initial investment. Small farmers perhaps could not afford for even the small investment to install
biogas plants of low capacity.

Other constraints highlighted by the field staff of PDBP for not achieving the target and due to which
the target was drastically reduced are listed in the box 2.

Box 2: Constraints highlighted by Field Staff and farmers

- Various NGOs and government departments were engaged in implementing small-scale
projects to construct biogas plants at highly subsidized rates (up to 80-100%) in the area. This
hindered the efforts made by PDBP offering only a small amount (Rs. 6000) of incentive
which had to be raised to Rs. 40,000 to increase the demand.

- The staff mentioned that BCCs faced difficulty in retaining masons if there is no continuous
work available to construct biogas plants. Some masons construct plants independently based
on demand that comes from outside the programme area. During FGD, BCCs and masons
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mentioned that they have constructed biogas plants in other districts of Punjab and KPK. FTE
feels that this is a good sign towards sector development.

- Due to the current shortfall in power generation in the country, some of the households in the
rural areas show a stronger inclination to use biogas to generate electric power rather than
meeting only cooking fuel needs. Larger sizes plants (more than 25 m®) are required to be
introduced which could only be afforded by well off farmers.

- A vast majority of the households who have constructed biogas plants under PDBP are the
ones who have the highest income levels in the area. They can afford the cost and also take
the risk of trying out a new technology. Poor farmers could not afford to the initial investment
and access to credit was not available. MFIs are reluctant to finance biogas plants considering
this as non-income generating activity, and that it is a new field for lending for which a
business product was not developed/ available.

- Small farmers were also constrained with the availability of space to accommodate biogas
plant in the close house compound. It is a laborious task of carrying the wet slurry on a
regular basis from the outlet of the plant (or the slurry pits) to their fields or water courses. To
avoid this situation, the programme limits plant construction to households which are on the
peripheral boundary of the village or have a well-managed and elaborated drainage system or
are well aware of the issue of slurry management and committed to carry it out.

6.2.2.Activities for Achieving Intended Results/Outputs
Annex 7 provides year wise of summary of activities and intended results/outputs by objectives. These
were summarized from the annual reports of PDBP.

Output 1.1: Enhanced awareness about the potential of biogas sector at the stakeholder level
Steering committee under ministry of environment was formed in the first year and only one meeting
could be organized. Efforts to engage with provincial policy makers in the Punjab remained
inconclusive. Beside several meetings with P&DD and agriculture department, the programme
organized a national expo and a provincial workshop that raised some awareness and interest in BG
technology. The result is that this year the Government of Punjab has allocated funds (PKR 1.87hillion)
it its annual development plan focusing on commercial scale for power generation to be used for tube
wells. A similar initiative is also being planned by Winrock International in support of USAID for
installation of BG plants with commercial dairy farms.

Output 1.2: CDM documents developed, validated and registered

The programme has been registered and validated for obtaining Carbon Credits under CDM. However,
with limited number of plants constructed, the programme may not be a cost effective option to be
perused. Total BG plants to be completed are 5,360 by end of the programme. Assuming that on average
each plant would save 2.5 tons of CO, equivalent, would mean that the programme will earn only about
13,000 CERs per year. The price of CER in voluntary market is at a declining trend to an extent of less
than 1 USD, which would imply that the programme will earn less than 13,000 USD per year which
would not be even sufficient to meet the annual cost of certification.

Output 2.1: Demand for Biogas plants increased.

Substantial efforts were made to increase demand of BG plants in the target area. Promotional material
were developed and disseminated through print and electronic media. However, by the end of the
programme, a total of 5,360 BG plants will be completed out of which more than half could be
completed after raising incentive in 2013. Most BG plants were however constructed by well off
farmers. This implies that even the well-off farmer is financially constrained to meet the cost of the plant
and thus depended on incentive. MFIs did not come forward to extend loans to farmers and thus
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financial constraint will remain a major constraint in future as well. Nevertheless, seeing the benefits of
BG on ground along with the PDBP’s good efforts in capacitating the BCCs/ masons, some more well
off farmers may be motivated in the near future. The BCCs were found confident that demand for BG
will flourish not only in the target districts but also in other areas in Pakistan. This is a valuable
contribution to the BG sector development.

Output 2.2: Bio slurry demonstration plots established and results of the demo plots disseminated.
AARI and UAF were engaged to carry-out research on bio-slurry. Research findings suggest that the
bio-slurry in both liquid and dry forms increases yields. Farmers using bio-slurry at their fields were
also convinced. The research findings were however disseminated to farmers (beneficiaries and non-
beneficiaries) at limited scale to demonstrate the positive findings. Linkages with agriculture extension
also remained inconclusive due to which demonstration of bio-slurry benefits at a wider scale was not
possible.

Output 2.3 Created access to appropriate micro-financing mechanism

A workshop was held, a study conducted to identify issues and constraints and a manual was developed
for biogas financing in the start of the programme. Several follow-up orientations were done with MFIs/
MFBs and MOUs were signed with PRSP and Akhuwat. However, the micro-finance aspect which was
most needed to increase BG demand did not materialize.

Output 3.1: Private sector (BCC and appliances manufacturer) promoted and strengthened

The most vital part of enhancing the supply of the biogas plants was to capacitate the BCCs as an
entrepreneur. More than 50 BCCs were trained in supervising quality construction and marketing, and
some stove/ appliance manufacturers were also trained (Table 6.4). About 25 BCCs were found active.

Table 6.6: List of trainings to BCCs

Sr. No Title of training No. of Days TOta.ll bumber of Number (.)f
trainings done persons trained
1 Plants construction 13 1 50
2 Plants construction Refresher 3 1 50
3 Marketing Skills 3 2 50
4 Stove (Cholha) Making 1 40

These BCCs were organized as an association, currently being registered as "Society for Biogas
Promotion - SBP". These BCCs during FGD confirmed that BG construction is a profitable business,
they see the future of BG, and they will remain in business for construction of biogas plants after the end
of project.

Output 3.2: Quality of newly constructed biogas plants ensured
This was a necessary output under the BCCs quality assurance package. This was closely monitored by
the PDBP technicians. This activity has to be ensured by SBP.

Output 3.3 Required technical skills for biogas installation developed

More than 10 Masons training were organized and about 400 masons were trained to build high quality
biogas plants in the precise and required manner. Training and refreshers were also conducted for
appliance manufacturers and repair services. These masons were found in the market attached with
BCCs.

Output 3.4 Standardization of the product and services through research and development

Page 25 of 63




This included bio-slurry research with AARI and UAF which proved to be effective but was taken to
farmers’ fields for wider adaptation at limited scale. Research on stove manufacturing was effective as
some specialized stove manufacturers are available now in the market and providing quality stoves.

R&D on medium sized biogas plants was also conducted. In total 10 plants were installed to be used for
electricity generation from biogas. Technical evaluation is foreseen through International Expert of SNV
based in Bhutan. However, discussions with BG experts in government agriculture department reveal
that they are not convinced much about the fixed dome technology for commercial BG plants because
according to them it is less efficient compared to floating drum technology. PDBP has not sufficiently
explored the R&D aspects and no innovations have been done to bring improvements in the efficiency/
flexibility for BG storage of fixed dome technology.

Output 3.5: Proper implementation of the programme through regular monitoring and evaluation
ensured.

Technical audit was conducted during the first year of the programme and follow-up biogas user surveys
were conducted almost every year. The programme also established MIS. However, while MTR and
FTE are part of M&E, the programme was deficient in establishing a regular internal M&E system.
Substantial data has been gathered by the programme but the M&E system may have improved the
compilation of the data-base including effect and impact studies.

7. Impact Analysis

It is too early to document the long term impact and sustainability of the programme. FTE is however
convinced that despite of constraints and the fact that the BG sector was in a dwindling situation and
disrepute due to technological challenges and issues, PDBP has made reasonable progress towards re-
establishing the BG sector development potential, especially through the private sector involvement.
BCCs and SBP are expected to play an instrumental role.

7.1. Contribution in biogas Sector development process

While efforts have been made to impact the Policy and Regulatory environment by attempting to meet
the policy makers and holding a National Seminar, it had limited impact on Policy and regulatory
environment and sector development process. The relevance of intervention could not be doubted;
however, its effectiveness and efficiency were undermined due to low institutional focus and weak
follow through.

On the positive side, it was encouraging to find that this year that the Government of Punjab has
allocated funds (PKR 1.87 billion) it its annual development plan focusing on commercial scale for
power generation to be used for Tube Wells. A similar initiative is also being planned by Winrock
International in support of USAID for installation of BG plants with commercial dairy farms. However,
the FTE feels that effectiveness of PDBP in achieving the Objective 1 remained restricted.

7.2. Contribution in Technology Development
PDBP was conceived on the basis of a fixed dome model to promote a workable solution for small
farmers. The primary positive characteristic of fixed dome technology is being the simplicity of

technology and least maintenance requirement. Furthermore, the material used in fixed dome technology
is also locally available. Before the PDBP, most of the plants installed in Pakistan were based on the
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floating roof design, which were abandoned because it required intensive maintenance/ replacement
costs including labour use.

Perhaps because of the PDBP interaction at the provincial level, P&DD, Punjab has got approved a
Biogas project for Rs 1.87 Billion, included in the ADP for the year 2013-14. The initiative is a step
towards achieving self-sufficiency in energy for Tube wells. The project has proposed a review of three
technology options to determine a suitable solution for utilizing Biogas as an energy source: Fixed
Dome; Floating Dome and Floating Dome with Membrane. The Technology options would all be in the
range of 40, 50 and 60 cm® size. In the pilot phase, the project would construct 18 Bio digesters each in
two districts of Kasur and Bahawalnagar. The project is expected to reinforce the earlier findings and
maintenance related support would be identified for success as was also ensured under PDBP.

7.3. Contribution in Technical Knowhow

It is encouraging that technical knowhow has increased under PDBP and the trained masons are
available to construct quality BG plants. During FGD conducted with masons, they mentioned that their
income has increased from Rs. 15,000 to as much as Rs 35,000 and some were able to return their loans
which according to them would have not been possible if they were not in the BG construction business.

Quality control norms have been introduced by PDBP. The masons and BCCs are fully convinced and
following these quality norms in the construction of biogas plants as part of market strategy. FTE
noticed that the biogas plants structures constructed in flood affected areas were also intact. BCCs were
determined to provide after care maintenance and repairs to abide the four year guarantee and they were
willing to keep this four year guarantee in the future as well without PDBP. This is a major success of
PDBP.

7.4. Contribution to Business Development Processes

The project seems to have a fairly well developed business development segment with development of
over 50 BCCs out of which 25 BCCs were found active, and 2 Stove Manufacturers are engaged in
producing quality stoves. Their contribution to a prospective Sector development process would have
benefited more if the other segments were performing their role as well. The business development
processes were well planned and implemented in accordance with a strategic plan reflecting relevance,
effectiveness and efficiency.

7.5. Access to Finance

The sector development process was impaired with weak contribution from Access to Finance segment,
both in terms of supply and demand side considerations. On the supply side the initial efforts made by
the project in this regard namely (1) feasibility study, (2) Guidelines and (3) MOU, are found to be very
relevant. However, due to weak follow-through, ref to sec (i, ii, & iii) on Microfinance issues and in-
adequate networking with the Financial sector, ref to sec (iv) on Microfinance issues weakened the
supply side efforts.

Additionally, shortage of fund with MFIs and focus on income generating credit also contributed to
these initiatives falling short of achieving the desired result. Dedicated funds for biogas financing were
also not available with MFIs/ MFBs, but required consistent advocacy and networking which was not
adequately done by PDBP.
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7.6. Socio-economic impact of biogas

The Biogas technology introduced by PDBP has re-gained its credibility and has started to regain the
confidence of users in the target districts as well as the surrounding areas. Eventually, the success of a
programme cannot only be judged by increasing number of biogas plants in the target areas but also the
biogas plants for rural household energy were considered to be a feasible option to help reduce the
social, economic and environmental pressures caused by the declining fuel wood supplies, health and
drudgery. However, the promotional incentives available in this programme were failing to convince
and motivate the majority of rural farmers to adopt this technology as their primary source for household
energy. Reasons could not be explored much but it is perhaps due to financial constraint to afford initial
cost of biogas plants.

Biogas installation saved fuel expenditure while providing Clean Energy for cooking:

Those households who have installed BG facility, it was observed that the main benefits of biogas plant
to its owner were related to clean energy for cooking that saved a considerable amount of money as well
as the plant and appliances worked smoothly.

Before installation of biogas plant, majority of the households had been using firewood and few were
using gas cylinders. The data from Focus Group Discussions indicates that before the installation of
biogas the user households were using 409 kg (collecting 333kg and purchasing additional 76 kg) fuel
wood per month. With the installation of BG plants, the biogas user households reported significant
(about 100 to 50%) decrease in the use of fuel wood which reveals that perhaps the gas produced may
not be sufficient to meet cooking needs of all beneficiaries, depending upon the size selected by the
beneficiaries. It has a potential for a major positive impact on the households' economy, particularly in
the rural poor. It has been reported that very few among the biogas plant owners were using LPG for
cooking. It is however reported by the users using LPG that use of LPG has also significantly reduced.

There could be a possibility of increasing the gas production to some extent by ensuring the right
amount of feeding capacity. However, it was observed that the feeding percentage of the biogas plants in
the study areas are below the recommended values. While the users were trained on recommended
values of dung and water and they were aware about the right mix but these were practically not
properly followed. It certainly would be affecting the optimal capacity of biogas plant.

Bio-slurry has increased yields and reduced the use of chemical fertilizers:

The plant owners reported increase in crop yields by 6-8 mounds on rice fields where bio-slurry was
applied. The biogas users and the project team reported that the use of bio-slurry as organic manure
saves at least a bag of chemical fertilizers per acre per season. As per the recommendations made by the
AARI and UAF, the integrated use of small quantities of chemical fertilizer with slurry can have
beneficial impacts further improving the per acre yields.

Limited steps were taken by PDBP to increase people’s awareness about the most beneficial methods of
using the bio slurry and harmful environmental impacts of chemical fertilizers. Most of the biogas user
farmers prefer to use slurry in the liquid form followed by dried form to fertilize their crops but no
significant use of bio slurry in the compost form was reported, which is the most beneficial way to use
bio-slurry. It was observed that Biogas plants are installed primarily for obtaining energy for cooking
purposes. The use of the slurry in agricultural production is regarded only as a secondary benefit.

Impact on Women and children
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Regarding impact on women's life, women of the households visited reported a significant improvement
in their quality of life and reflected positively on their empowerment and improved family relationships.
They reported much improved health conditions and a relief in drudgery. This facility improved
communication between the family members as males are responsible for plant operation and
maintenance and women are using it for daily cooking so they use to discuss about the facility on daily
basis. They promoted the idea in the neighbours and their relatives and in response of their promotion
many families availed this facility through PDBP. The programme needed to engage this marketing
methodology more robustly. Another notable impact was the saving of time (for both women and men)
in collecting firewood. After the installation, almost all households used biogas stoves by replacing
traditional stoves which are more fuel efficient and it contributes somehow in energy conservation. The
biogas households reported a remarkable decrease in smoke after introduction of biogas plants thereby
reducing in-house pollution and reduced respiratory diseases, especially among women and children
(see Annex 8: case study). Women reported time saving in cleaning cooking utensils and that they have
more time now for leisure or other more productive work.

Women now have time to rest, for prayers, for home decoration, for caring of children and for other
social activities. Now whenever they want/need, they can cook food, otherwise before installation
cooking was very troublesome especially when some guest came in particularly in the rainy season or in
the hot season. Some households are also using it for lighting at night allows opportunities for outdoor
and indoor productive activities to continue beyond the period of day-light. Gas lamp used with biogas
provides an advantage to children for prolonged hours of reading and studying in the evening and at
night.

Potential R&D impacts of Medium Scale Bio-digesters

As energy crisis is continuously growing in Pakistan, rural areas and farmers are the most effected ones
and it has started to take its toll. The crops cultivated are dependent on irrigation as no new water
reservoirs and canals are being constructed hence the farmers have to pump water using electric or
diesel pumps. Under the framework of R&D of medium scale bio-digesters, six bio-digesters of 50 m*
and four of 100 m® capacities have been installed by PDBP in some target districts. The overall
objective of the assignment was to conduct a technical appraisal of R&D process and provide feedbacks
to PDBP for the possible improvements. Biogas was being used or proposed to be used to run either
gasoline generators (6 cases) or Diesel (Peter) Engine coupled with an induction motor (4 cases).

It was observed that the generators were running satisfactorily despite some needs for adjusting the
tuning. It has been reported that the installed 10 bio-digesters with 700 m® total capacity if fed with the
maximum required quantity of 7 tons of cattle dung per day will produce 280 m® of biogas which will
generate a gross energy output of 1680 kWh per day and a net power output of 18KW.

PDBP took the right initiative to install medium-large scale biogas plants along with small scale
domestic biogas plants in their project in order to establish the fact and demonstrate that biogas
technology not only caters the needs of cooking but it can also be used for agriculture and commercial
purpose in order to meet the shortage of gas and electricity in the country. It is hoped that after the
involvement or approval from concerned quarters, this initiative of PDBP will pave way on mass-scale
dissemination of an environment —friendly technology; which apart from being green has enormous
benefits to the public at the country level. The initiative looks impressive, as it has the potential to solve
three major problems of agri-business: energy, water and cost of production. However more research
was needed to bring innovations for efficiency and flexibility of BG storage options.
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Encouraged with the achievements & results of PDBP R&D of testing medium scale bio-digesters,
Punjab government has also endorsed the need of using biogas technology to run Agricultural tube wells
in the province. Punjab government has announced the installation of 10,000 medium-large scale biogas
plants for tube wells. However the technology adopted by them is floating drum and not the fixed dome
but still there is no doubt that the idea has been derived from the successful results from R&D of
medium scale bio-digesters by PDBP.

7.7. Sustainability and Replicability of project results

While the BG sector is still in nascent stage, the FTE feels that PDBP has been instrumental in making
the BG sector on the track in the private sector. Especially a momentum has been generated in
capacitating and mobilizing the private biogas construction companies (BCCs) who foresee the market
potential and may take forward the BG technology in the post project scenario.

As mentioned earlier, the Government of Punjab has also allocated PKR 1.87 billion it its annual
development plan focusing on commercial scale for power generation to be used for tube wells. A
similar initiative is also being planned by Winrock International in support of USAID for installation of
BG plants with commercial dairy farms. This is a step forward towards ensuring sustainability of the
sector.

There is a huge potential for replicating this programme in various parts of Pakistan but it would require
to strictly adopting a commercial/market oriented approach. Initial feasibility by SNV and Winrock
International has already confirmed that Pakistan has high potential in BG to benefit up to 300,000
households keeping in view 65 million cattle/buffaloes population in the country. The majority of this
livestock population is confined to Punjab, Sindh, and KPK provinces. In the Punjab, the available
buffaloes and cattle are large animals, mostly stall fed and estimated to produce an average of 15- 20 kg
of dung every day. Water is accessible through irrigation canals and tube wells in the agricultural
regions of Punjab and Sindh. Construction materials are easily available in most areas of the country and
the transportation network is well developed including in rural areas. Most of the farming households
have enough land to install biogas plant and are safe from floods. Skilled and unskilled human resources
are relatively expensive in Pakistan, compared to other countries in the region, but are easily available
everywhere. While calculating the potential number of household biogas plants, households with a
minimum of 2 adult cattle/buffaloes are considered as potential households. Taking into account the
above parameters, the study estimates that at least 5 million biogas plants can be installed in Pakistan
based on cattle/buffalo dung.

In addition to the potential for household plants, Pakistan has a large potential for larger biogas plants
that can be used to meet the energy needs of larger farms and also as a convenient way to manage even
market manure. Energy needs of larger dairy farms that biogas can supply include pasteurizing, heating
up of feed for animals in the winter, heating up water for cleaning, and production of electricity from
biogas to substitute for grid power or for diesel fuel in generators. It is estimated that this commercial
market might be as large as 100,000 biogas plants in Pakistan in the 30 to 100 m® size range.

8. Conclusion and Lessons learned

PDBP has had its share of strengths and weaknesses, achievements as well as shortcomings, in terms of
sector development process. The weaknesses in the programme can be traced from the design stage
when some omissions in the strategic planning, particularly planning for strengthening the
institutionalisation of biogas sector left room for improvement. These resulted in weak resource
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allocations for some areas including policy and regulatory environment, stakeholders' coordination and
networking, and access to finance components during implementation. Summary of FTE major lessons
learned based on findings are summarised below:

For sector development, there needs to be National Biogas Policy Framework to remove
contradiction and market distortions created by different biogas projects: Lack of policy
regulatory policy framework created distortion in the market. Different biogas project planned
and initiated different technologies and incentive mechanisms in the market. This results in false
expectations among the potential clients regarding incentives.

To create an effective demand, a right level of incentive for the biogas owners is important:
Sufficient effective demand for domestic biogas plants at the field level with rural
households could not be created due to which the target of 14,000 BG plants was not
achieved. Several revisions were made and ultimately PDBP ended up reaching a target of
construct 5,360 domestic BG plants. Even the reduced target could only be achieved after the
incentive was increased from PKR 6,000 to PKR 40,000.

Registration with CDM is only cost-effective if sufficient numbers of plants are constructed:
Despite of the fact that much more attention was given to construct maximum number of BG
plants to earn carbon credits under CDM, but the 5,360 plants constructed during the
programme period may not be sufficient to meet the annual certification and management costs.
Furthermore, with a declining price trend in the voluntary carbon credit market, it may not be an
economical option to be pursued.

Availability and accessibility of wholesale dedicated credit line for biogas client is important:
Financial constraint on the part of rural communities might be one reason due to which
sufficient demand could not be created. Only well off farmers could afford to invest the initial
cost but only after quality ensuring discount (incentive) was enhanced. MFIs/MFBs did not
come forward due to shortage of funds and were not convinced enough to cover credit risks
because they could not foresee any visible income stream in the BG product.

Localized Market Led Biogas Construction Companies are key for efficient construction and
maintenance services: PDBP has significantly contributed in bringing back the biogas
technology on track that could lead towards the development of self-sustained domestic
BG sector. PDBP objective of developing supply chain has played a vital role especially by
capacitating/ training the local masons to build high quality biogas plants. The training and
capacity building of Biogas Business Companies (BCCs) as private sector entrepreneurs are
expected to make all efforts to keep the business running, establish their own market
mechanisms, quality control guarantee and to ensure repair and maintenance for creating more
demand. The Society for Biogas Promotion is the process of registration which will hopefully
further strengthen the BG sector.

Continues research and extension services for the use of biogas slurry is imperative: linkages
with agriculture extension are necessary to demonstrate the benefits (including positive impacts
of bio-slurry as organic manure) to non-beneficiary communities.

Continues research is need on biogas use beyond domestic cooking (e.g. running tube wells,
generators etc.).The value of demonstration of benefits to non-beneficiaries especially women is
one of the key lesson in marketing and promotion to create demand for the biogas.

A working biogas plant is the best tool for marketing and promotion.
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9. Recommendations and Way Forward

RSPN has gained valuable experience in implementing PDBP for the last six years and may utilize the
valuable understanding to advocate and promote the expertise gained by BCCs for development of
commercially viable BG sector in the country.

RSPN could be a potential partner in future initiatives such as the Government of Punjab initiative for
commercial scale BG plants for power generation to be used for agriculture tube wells, and another
initiative in the pipeline by the Winrock International in support of USAID for installation of BG plants
with commercial dairy farms etc. RSPN could leverage its capacities by engaging RSPs with their
presence and vast experience in social mobilization

On the basis of lesson learned and conclusions, following recommendations could be made that
essentially may be considered in future such programmes/ projects for BG sector development.

= [or effective Strategic planning, outputs and indicators need to be commensurate with objectives.

= Organisational structure should follow the strategy:
- Networking and coordination through full time policy expert (senior level) and a micro-finance

senior advisor
- A well-defined M&E system aligned with the project's log frame shall be integral part of the
programme.

= A strong policy advocacy component needs to be incorporated in similar future projects to
development a national and provincial policy frame work for the biogas sectors.

= For scaling up the biogas sector a right mix of incentive and whole sale dedicated credit facility
needs to be incorporated

= The future BG sector development programme should incorporate social mobilization to raise
awareness (especially for engaging women and promotion and marketing at grass-root level).

= Marketing and promotion efforts must include demonstration of benefits to non-beneficiaries as
well. Similarly, demonstration of bio-slurry benefits should be promoted in partnership with
agriculture extension or private organic fertilizer promoters.

= Greater emphasis shall be given to R&D including research innovations in technical design for
efficiency in gas production and cost reduction, including plant efficiency in winters and some form
of gas storage system in addition to more fuel efficient stoves. Furthermore on-farm research/
demonstration shall include the effective use of bio-slurry not only liquid vs. dry but also to consider
research on bio-slurry pits mixed with other household wastes. This shall include:

- Technical design based on fixed dome (GGC 2047 model) is a valid option. However, there
must be a room for improvement that could help in optimization of the plant and there by
reduction in cost of installation.

- The gas supply decrease in the winter especially in the months of December and January hence
a mechanism needs to be developed to overcome this issue in order to maintain constant
temperature inside the digester.

- The costs efficiency and gas production efficiency of the fixed dome design shall be compared
with other models introduced in the past.

- Research innovations would also be needed on mechanism for gas storage.

- On-farm research/ demonstration on effective use of bio-slurry - liquid, dry and slurry pits
mixed with other household wastes. Some research findings are already available with AARI
but these are based on research plots conducted at research farm and not extended to on-farm
research. Researchers recommend on-farm composting of other household wastes with biogas
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slurry in a shad enhances nutrient value and expedites the digestion process. Research designs
for slurry use shall also assess the chemical fertilizer efficiency and saving of the fertilizer if
mixed with bio-slurry.

- PDBP has already installed medium size BG plants to run generators for electricity. Yet more
research may need to introduce mechanism for storing the BG. Efficiency aspects would also
need research.

Some additional activities with women may enhance the effectiveness of BG programme. For
example, two of the activities mentioned in the action plan of PDBP were “design a
entrepreneurship programme for women, including ‘value chain addition’ and the establishment of
effective market linkages, or establish links with an existing programme™ and "training women in
basic veterinary care so they are able to keep their animals healthy and productive (e.g. the
essentials of optimizing fodders and veterinary micro-nutrients, and identifying signs of poor health
in their animals)”. These activities need dedicated resources or a new set of programming but could
be considered as an integral part of the future BG programme.
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Annexure

Annex 1: FTE TORs
Terms of Reference
Final Evaluation of the Pakistan Domestic Biogas Programme
(PDBP)

1. Intr tion

RSPN is implementing a six-year (Nov 2009- Dec 2014) Pakistan Domestic Biogas Programme
(PBDP) with financial support from the Embassy of the Kingdom of the Netherlands (EKN) and
technical assistance from SNV and Winrock International. The PDBP is currently working in 12
districts of central Punjab (Faisalabad, Jhang, Chiniot, Toba Tek Singh, Sargodha, Khushab, Sahiwal,
Okara, Pakpattan, Sheikhupura, Nankana and Gujranwala) with its Area Office in Faisalabad.

The overall goal of the project is to contribute in promotion of a commercially viable biogas sector in
Pakistan that provide clean energy and improves the livelihood of 300,000 households in the rural
areas of Pakistan.

The specific objectives of the PDBP are:

= Promoting opportunities and potentials for the development of the biogas sector in
Pakistan;

= Increasing the demand for biogas plants and creating appropriate financing mechanism

= Enhancing capacity of the private sector for installation of quality biogas plants.

This document outlines the objectives, methodologies and work plan for the Final Term
Evaluation (FTE) of the project “Pakistan Domestic Biogas Programme (PDBP)”.

2. Purpose and Objective of the Evaluation

The central research question of the final evaluation is what has been the effect/s positive or negative,
intended or not — on living conditions of the target groups of the biogas programme and how
sustainable are the achieved results.

The project will be concluded on December 31, 2014 and most of the project targets are expected to
be achieved by then. As per the RSPN’s policy of promoting accountability for performance, and
lesson learning for future programme RSPN will commission the Final Evaluation to a third party
with the following evaluation objectives:
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Accountability to stakeholders: An evaluation of the project outcomes and process to ensure
accountability to stakeholders including the funding agency, RSPN Board, Management and
project beneficiaries. The findings of the assessment will be disseminated to all relevant
stakeholders.

Lesson learnt: The evaluation aims to document the projects lessons and provide
recommendations for future programming in the Biogas Sector of Pakistan. In other words,
based on the findings, which lessons can be drawn that are relevant for successful
implementation of the programme.

The findings of the evaluation shall be based on the common DAC Evaluation criteria: I.

Relevance:

- Was the project needed in the context of the target areas?

- To what degree do the programme’s objectives remain valid?

- Are the programme’s activities and outputs consistent with its key goals and

attainment of objectives?

- Are the programme’s activities and outputs consistent with its intended impacts and

effects?

- Are customers satisfied with the BCC’s four year warranty visits/services and with the
quality of their plant constructed by the BCC’s?

Efficiency:
- How efficiently were resources used to produce intended outputs?
- How could resources have been used more efficiently?

Effectiveness:
- To what extent did the project achieve its intended results?
- What factors contributed to the achievement of intended results or the lack thereof?

. Impact:

- What occurred as a direct result of the programme/project?

- What real difference was made to the Biogas sector as result of the project?

- What real difference was made to lives of the Biogas beneficiaries as a result of the
project?

- How many people were affected?

- What are gender differential impact on men, women and children?

- What are the key impacts of the project with respect to the energy crises in the target
area?

- What are the climate change impacts of the project?

- What is the health benefits derived from the project?

- Impact of Carbon credits in project sustainability?

- What are the economic benefits in terms of using bio slurry?
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- What are the potential benefits for large scale plants constructed under Research and
Development programme of PDBP for producing electricity and level of customer
satisfaction?

V. Sustainability:

- To what degree did the programme/project’s benefits persist following the end of
project?

- What were the major environmental and financial sustainability factors?

- Which major factors were responsible for the achievements or failures of the
programme/project’s overall sustainability?

- What is the potential for replication?

- What are the impacts on institutional linkages?

3. Tasks
a.

Briefing session with EKN and RSPN Management: The consulting team will have
an entrance meeting with the RSPN Management and PDBP staff and a briefing session
with the project team at Embassy of the Kingdom of the Netherlands, Islamabad prior
to the start of the evaluation. The PDBP/RSPN staff will arrange these meetings.

b. Review of the PDBP overall strategy and mid-term review documents: The consulting

C.

team will review the existing strategy of PDBP, the mid-term review document, the
business plan and subsequent actions undertaken to understand the overall programme
strategy, objectives and its implementation. The consulting team will evaluate to what
extent the recommendations of the MTR has been implemented.

Review of literature on the Biogas sector in Pakistan: The consulting team will do short
desk review of the biogas sector in Pakistan particularly in the context of public policy,
private involvement, past experience, current situation and future trends. In order to
understand the context where project is being implemented and provide practical future
recommendation in context.

Assessment of the implementation process and document lessons: The consulting team
will review PDBP’s implementation strategy, implementation process, barriers faced,
achievements of the project through interactive sessions with the PDBP and
management of RSPN. This review will also include identification and interaction with
other stakeholders in line with the overall sector development strategy of the
progamme. This process will require the consulting team to thoroughly understand
PDBP’s external business environment, including the nature of the project, its
relationship with different stakeholders (policy makers, BCCs, the BIO gas users,
MFIs), and RSPN’s current strengths, weaknesses, and potential future opportunities
and threats. This will help in documenting key lessons for future recommendations.
Field Visits to the programme area: The evaluation team will make field visits to the
programme area, meet with appropriate number Biogas Users, Biogas Construction
Companies, Biogas Associations, PDBP research partners and relevant government
officials.
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4.

f. Final Evaluation Report: Based on the document review, interaction with key
stakeholders including the beneficiaries the consulting team is required to produce
a high quality utilization focused (see objective of the evaluation) evaluation
report with analysis based on the evaluation criteria given in the section 2.

g. Development of an action and monitoring plan to implement the
recommendations of the evaluation: The consulting team is required to develop an
action plan in consultation with the RSPN/PDBP management for tracking and
monitoring of the evaluation recommendations.

h. Debriefing: The evaluation team will present its findings and evaluation of the
PDBP to EKN, RSPN management and board with the help of a power point
presentation after completion of mission.

| i i’ | ired i
The consulting team shall consist of a lead consultant (team leader) and may take
appropriate number of team members.

The lead should have the following expertise:

Post-graduate degree in economics, environmental science and relevant discipline.

Minimum of 5 years experience in evaluation of development programmes preferrably in
the alternate and renewable energy sectors.

Excellent skills written communication in English (particularly report writing).

Strong conceptual, analytical and presentational skills.

The consultant firm is registered under the Pakistani Laws and should submit its
NTN/STN number and registration number to RSPN.
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Annex to TORs

Background and Introduction

Based on the experience of implementing successful biogas programmes in a number of other
Asian countries, where tens of thousands of biogas plants are being installed annually, SNV
Netherlands Development Organisation, UNDP Pakistan and Winrock International carried out a
feasibility study for establishing a large-scale household biogas programme in Pakistan in early
2007. The study examined the potential for household-scale biogas in Pakistan for cooking and
lighting in rural areas based on the availability of sufficient numbers of stall-fed livestock and other
enabling conditions such as the availability of water and warm temperatures. The study established
that there is sufficient demand for biogas plants and examined how a programme could be
established in Pakistan to supply large numbers of high quality biogas digesters.

Project Strategy and Approach
The project fits within the larger programme of which the design of this project draws on SNV’s
experience in large-scale dissemination programmes for domestic biogas in other parts of Asia.
Important elements of SNV’s approach are:

Functions required for national

* Thorough,  participatory  and programmes on domestic biogas

context- specific preparation;

= A sustainable sector as the ultimate Operation & maintenance ‘-
long- term objective;

= Interlinking  impact and
capacity development targets;

= Promoting a market-oriented approach; w

. Attributing sector-functions to ‘ Coord|nat|on/|mp|ementat|on ‘
multiple stakeholders. ‘ Coordlnatlon/pollcy level

Progress so far
= 5,000 biogas plants installed
= 120 tube wells are running on biogas
= R&D on Plants for electricity generation is going on
= 28 Biogas Companies with 100+ Masons actively involved in marketing and construction of
plants
= Biogas stove developed and local entrepreneurs trained to manufacture it
= PDBP is registered with UNFCCC as CDM PoA
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Annex 2: Evaluation Tools (Checklists)
FGDs with Users/ Beneficiaries (Male and Female)

Guidelines

After welcoming the participants, the moderator will introduce himself/herself and explain the
purpose of FGD. He/ She would take verbal consent of participants for the discussion and facilitate
them to express their opinion as it is, without any reservations. He/ She will also ensure to keep this
information confidential and not quote individual names except for quotations for which prior consent
will be taken.

The technical evaluation will be led by the Renewable Energy Specialist on spot. However, other
evaluation members may also ask questions during the actual visit to the plant.

The FGD will be carried-out at a common place (separately with Male and Female) where all biogas
beneficiaries/ biogas plant owners in the village could conveniently get together. After completing the
FGD, please thank the participants for taking-out time.

On your way out from the village, few questions may also be asked from the non-beneficiaries in the
village or other villages to get an idea if the interest has increased for adopting the technology on their
self-help basis (see checklist). If yes what are their constraints.

Checklist for FGD (Village Male Beneficiary Households)
(To be led by Renewable Energy Expert advised by Team leader)

Name of Village & UC Tehsil District
No. of Participants Mean  Age of the
participants

Names of participants (if
possible or leave it blank)

Date of discussion

Start time End time

Moderator’s Name: Form No.

Installation and Functioning of Biogas Plant

What is the motivating reason(s) behind installing a biogas plant?

Who constructed your biogas plant?

Are you satisfied with the quality of construction material and mason skills? Please explain are
you satisfied with the functioning of the plant?

If partly satisfied, state reasons for not fully satisfying?

If fully satisfied, state reasons for fully satisfying?

If not satisfied, state reasons for not satisfying?

If plant has failed, how long is the plant not in use?

wnn e P

No ok
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
41.

If plant has failed, what are the reasons for such failure?

Is water easily available to mix dung/poultry dropping?

Do you know how much dung is required to be feed into your plant daily?

Is cow dung at your home meeting the plant requirement? If no, what you do?

Do you have sufficient time to manage and operate the plant? If no, what you do?

Has anyone in your family received training on operation and maintenance of biogas plants?
Have you received any follow up services from the service provider?

Is there any service center nearby?

How much money you need per year for operation and maintenance of your plant?

Impact on socio-economic condition

Sources for Lighting before and after the installation of plant

Sources of energy for cooking before and after the installation of plant

Changes in consumption conventional energy sources at household level.

What are the prevailing prices of energy sources in the locality?

What impacts you have observed on the forest due to firewood collection?
Time required for collection of one head load firewood in village (Time/Hour)
Prices of one head load of firewood in the locality? (Rs/Unit)

Could you tell how much fuel wood is used by your family in a year? (Kg/year).

Operation and maintenance (Key Informant Interview)
Operation of Biogas Plant (Hour/Day)

Morning Tea .......... Hour ....... Minute
Morning Meal .......... Hour ....... Minute
Evening Tea .......... Hour ....... Minute
Evening Meal .......... Hour ....... Minute
Others Specify ..........Hour ....... Minute

How often you are not able to get the gas? Reasons

Breakage and crackdowns in civil structures

Have you noticed gas leaking from plant/pipe/stove?

Annual expenditure for repair & maintenance of plant (last year)

Had you been receiving timely repair services from Biogas Company?
What is the response time of company?

Had you received any training/instructions to operate and maintain biogas plant, from the Biogas

Company?
Did company visit after installation of biogas plant?

USE OF SLURRY (Key informant Interview)

Do you use biogas slurry as a fertilizer?

If no, what do you do with the slurry?

Why don’t you use slurry?

If yes, how do you do with the slurry?

Have you experienced any saving in chemical fertilizer after the use of bio-slurry?
Do you dry bio-slurry? How do you dry bio slurry?

How much (kg.) bio-slurry you collect from plant in a week?

Do you sale bio-slurry? If yes price of bio slurry/kg?
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42.

43.

44,
45.
46.
47.

48.
49.
50.

51.
52.
53.
54.
55.

56.
57.
58.

Impact on Agriculture (Key Informant Interview)

By using this manure at agricultural sector how much money has been saved per year from
fertilizer?

Do you think the crop yields and income from agricultural sector is increasing after BP
installation? If yes by what percentage your yields/ income have increased.

Impact on health before and after biogas plant installation

Present air pollution status in kitchen by smoke (less/more compared to before BG installation)
Present eye & respiratory infection due to smoke (less/ more compared to before BG installation)

Present Accidents due to fire/burning (less/ more compared to before BG installation)

Benefits, Problems and Suggestions (General)
What are the main benefits perceived by plant owner?
What are the main problems faced by plant owner?
What are the main suggestions for solving problems?

Loans obtained

Did you take loan to install biogas plants? If no why not?
If yes, from where did you take loans?

What is the interest rate?

What is the installment period?

Have you paid the loan?

General questions

Has work load increased or decreased due to installation of biogas plant?

Has work load increased or decreased due to installation of biogas plant?

Ask if the plant has been affected by flood or any other hazard, what losses and what best could
have been done to avoid the losses.

Key informants interview for data collection on socio-economic conditions/ impacts

Before Biogas Plant Installation After Biogas Plant Installation

Used time for cooking per day (hours) Used time for cooking per day (Hours)

Fuel cost per month (PKR) Fuel cost per month (PKR)(other than biogas)
Lighting cost per month (PKR) Lighting cost per month (other than biogas) (PKR)
Total time (hour) spent for fuel Total time (hour) spent for fuel

Collection per day? Collection per day?

Do you save time? Yes/No If yes, the time used in
How much fuel (kg) wood used How much fuel (kg) wood use

from collection (bush and tree) from collection (bush and tree)

Do you save fuel? (Yes/No ) If yes, then how much (Kg. per month)?

Do you see any befits of slurry? If yes please specify.

Self-assessed poverty status** ] Self-assessed poverty status**

Page 41 of 63




Cost Analysis (from key informants)

S/No 4m3 |6m3 | 8m3 |10m3 | 15m3 | 20m3 25m3 50m3

Total cost (Rs)

Running  cost/month
(Rs)

Maintenance
cost/month (Rs)

QED (Rs)
What are the prevailing prices of energy | Fuel Pak Rs
sources in the locality? Kerosene /Liter

Firewood /Kg

LPG/Cylinder

Electricity/month

Key informant interview check list with Village Non-Beneficiaries/ users
(To be conducted with households having Livestock)

1. Do you have adult livestock?

2. Please specify the number of Livestock?

3. Do you have sufficient water available?

4. Do you have space available for installation of Biogas plant?
5. Are you aware of the benefits of biogas technology?

6. Reasons for not installing biogas plant?

7. What do you do with the dung?

8. Occupation of the family head

9. Other sources of income, if any?

10. Current sources of energy for cooking?

11. Current sources of energy for lighting?

12. From where do you get firewood and how?

13. Who brings the firewood?

14. How much time it takes to collect firewood?

15. Diseases and fire related incidents caused by firewood, kerosene and other traditional

sources?
16. Problems being faced by women by using traditional sources for cooking and lighting?
17. Use of Organic residues and compost manure?
18. Are you willing to install a biogas plant if a company approaches you today?

Checklist for FGD (Female village beneficiary households)

Name of Village & Tehsil District

uc

No. of Participants Mean  Age of the
participants

Names of
participants
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Date of discussion

Start time End time

Moderator’s Name: Form No.

Question 1: Who has decided to have this bio gas plant in your house? (Question for owners only)

To be probed:
i. Men

ii. Women
iii.  With consultation
iv. Anyother .......................

Question 2: Who is maintaining (running and looking after) the plant? (Question for
owners only)

(Don’t give options to the respondent. These options are for moderator)
1. Men (husband, father, son or any other)
2. Women (mother, wife, daughter, sister)
3. Maid/worker
Anyother ...

Question 3: Do you have complete information about the operationalization and maintenance of the
plant? If no. what kind of information you need further to keep it operational?

To be probed

Question 4: Do you think that this project did anything to increase any aspect of women’s and girls’
empowerment (for example, increased ability to contribute to decisions)? If No, why not? If yes,
please explain?

To be probed

Question 5: What were your domestic use fuel sources before the bio gas?

To be probed

Question 6: How much the cost you were bearing on monthly basis on domestic fuel before
installation of plant?

To be probed

Question 7: After the bio gas plant; now how much monthly fuel cost?

To be probed

Question 8: What change you have seen in your household income by the bio gas plant?

To be probed

Question 9: If you have saved some money due to bio gas plant where you are using it?? (Education,
health, savings etc.)
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To be probed

Question 10: What change you have seen after the bio gas plant regarding the in-door pollution?

To be probed

Question 11: What change you have seen after the bio gas plant regarding the health issues.
(Increased/decreased)

To be probed

Question 12: What kind of diseases prevailing at household level before installation of Bio gas plant?

To be probed

Question 13: Is this plant played any role to save time from your daily chores? If yes; how much
(hours)? And how you are using that saved time?

To be probed

Question 14: is this plant meeting the energy needs of your household? If no what is your plans?
(Installation of other plant?)

To be probed

Question 15: What is the major benefit of bio gas plants? (please explain in light of your experience)

To be probed (for moderator to keep the discussion on track)

Sr. | Benefit Response Ranking
No

Time saving 1. 2.Agree | 3. 4. Not | 5. Strong
Strongly Neutral | agree | disagree
agree

Convenience 1. 2.Agree | 3. 4. Not | 5. Strong
Strongly Neutral | agree | disagree
agree

Health benefits 1. 2.Agree | 3. 4. Not | 5. Strong
Strongly Neutral | agree | disagree
agree

Monthly fuel cost reduced 1. 2.Agree | 3. 4. Not | 5. Strong
Strongly Neutral | agree | disagree
agree

Reduced indoor air pollution 1. 2.Agree | 3. 4. Not | 5. Strong
Strongly Neutral | agree | disagree
agree

Reduced wood consumption 1. 2.Agree | 3. 4. Not | 5. Strong
Strongly Neutral | agree | disagree
agree

Reduced work load 1. 2.Agree | 3. 4. Not | 5. Strong
Strongly Neutral | agree | disagree
agree
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Gas lamp wused with biogas || 1. 2.Agree | 3. 4. Not | 5. Strong

provides an advantage to children || Strongly Neutral | agree | disagree

for prolonged hours of reading and | | agree

studying in evening and night

Less expenditures in compare to || 1. 2.Agree | 3. 4. Not | 5. Strong

using wood or cylinder as fuel Strongly Neutral | agree | disagree
agree

It also saves money on other things | | 1. 2.Agree | 3. 4. Not | 5. Strong

like washing soap and utensils soap | | Strongly Neutral | agree | disagree

was consumed in less quantity agree

Using the slurry for healthy || 1. 2.Agree | 3. 4. Not | 5. Strong

crops/kitchen gardening which || Strongly Neutral | agree | disagree

improves their health and also save | | agree

their money

Any other

Question 16: Can you share what changes come to your life after installing the biogas plants?

To be probed

Question 17: Give us an overview of your life before and after this plant installation? Changes?

To be probed

Question 18: Is there any same kind of project working in your village/UC/District? If yes, which
one? And the donor?

To be probed

Question 19: How was the role of women activists during this project? Are you satisfy yes/no (reason)

To be probed

Question 20: Are you aware of energy policy of Govt.? If yes, who explained that and what does it
says?

To be probed

Question 21: Was there any forum between Govt. Line Department and community made? If yes, was
this policy explained in the meeting of that forum? What was the role of women in that
forum/network?

To be probed

Question 22: How were your complaints are handled during this project, if any?

To be probed
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Question 23: Which factors, if any (social, technical, financial, communication, literacy) made it easy
or difficult for women to become involved in any aspect of the biogas technology?

To be probed

Question 24: In your opinion, what are the 2 or 3 most significant problems faced by women in your
area, that affect their ability to take part in projects like Bio gas, or any other initiative?

To be probed

Question 25: When you go out, who do you usually go to see? (family members, health professionals,
teachers, LHWSs, others)

Question 26: As a women member of the family; can you please elaborate the challenges you faced
during the installation of plant in your house?

To be probed

Question 27: Was any capacity building (awareness-raising) sessions held in your village? If yes, how
many sessions? How many women were given awareness and on what?

To be probed

Question 28: How can women actively contribute in such projects? (suggestions)

To be probed

Question 29: Is there any Bio Gas forum/committee established in the village? If yes; how many? And
what was the level of membership and participation of women in it?

To be probed

Question 26: Anything special you want to mention about this project?

To be probed

Any other information

Note for the moderator:

Take verbal consent, probe out answers, let all speak, listen carefully, don’t interrupt, don’t give direct
hints but lead them indirectly, repeat core questions time and again, do verbatim transcription in soft
and hard.
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Checklist for FGD with BCCs

What inspired you to register a Biogas construction company?
How many biogas plants have you installed so far?
How many biogas plants have you installed for PDBP?
How many trained masons do you have on your pay roll?
How many biogas plants can you construct in a month?
Did you train masons for construction of biogas plants?
Did you train biogas users for cleaning and/or maintenance?
Do users contact you for after sales services and what is your response time?
Do you charge the users for maintenance/repairing complaint with in the warranty period?
. If yes then how much you normally charge for maintenance/repairing complaint from the
user?
11. What is the nature of major complaints? Are they mainly due to poor construction?
12. How long does it take to receive discount money from RSPN?
13. Do you think the discount given to users from RSPN has increased to build biogas plants?
14. Are you satisfied with the Fixed Dome technology/GGC 2047 Nepali model?
15. Do you construct Floating dome biogas plants as well?
16. Which one of these is easy to construct and easy to maintain?
17. Any suggestions for improvement of the existing design and approach of RSPN?
18. Do you think RSPN has contributed in developing the biogas sector in Pakistan?
19. Would you like to advise RSPN for any change in the programme?
20. What role do you play for the promotion of biogas plants?
21. You may ask questions related quality assurance here.

©ooNo Ok~ wDd PR
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Checklist for FGD with Trained Masons

1. What is the total number of digesters built so far?
2. Have you built any digesters outside of the program?
I. Which Program?
ii. How many?
iii. Are any digesters built in the Free Market?
3. Have you attended any technical training?
4. What was the duration of that training?
5. Have you attended any Business Training?
6. Have you attended any Marketing and Selling Training?
7. How many workers do you have on your team?
8. Has your team registered as a formal company?
9. Do you plan to register your team as a formal company in the next two years?
10. Do you think construction outside of the program will increase or decrease?
11. If the program would stop would you continue to build biogas digesters?
12. How many digesters do you build per month on average?
13. What did you do before biogas construction?
14. Do you continue with other construction activities?
15. What is your quality of life and income after biogas construction?
16. Does Biogas construction improve your living standards?
Please describe
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Checklist for FGD with Society for Biogas Promotion

o gk~ wbd PR

7.
8.
9.

10.
11.
12.

13.
14.

Please describe your role.

Please shed light on your contribution towards biogas sector development.

What role do you play for the promotion of biogas plants?

Do you cooperate with other provinces to develop biogas across Pakistan? explain

Is it an important information Centre for biogas? How?

Do you provide opportunities to promote your member’s business through your website,
mailings, conferences etc.?

Do you fund and support projects which could advance and improve biogas Industry?

State lobbies to position your Industry for growth

Do you provide an excellent website and bi-monthly newsletters?

Do you notify your members of upcoming activities, projects, policies and forums?

Do you keep your members informed on current and pressing issues?

Do you think that RSPN has contributed to the process of biogas sector development in
Pakistan?

Would you like to advise RSPN for any change in the programme?

Any other suggestions for improvement of Biogas sector in Pakistan.

Checklist for Key Informant Interviews with MFIs and Banks

© NSO~ WD

12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.

Have you heard of Biogas Digesters technology and its benefits for Pakistan?

Are there any bank policies and business products for extending loans for biogas? If no why?
Did you receive any technical assistance or awareness material for Biogas plants?

Do users contact you for financing and what is your response time?

Have you financed any Biogas plants?

If yes how many have you financed so far?

What inspired you to finance; Project Viability, Economic benefits or Social advantage

What would encourage you to Consider Financing these Biogas plants on pilot basis?

What should be done to Finance these Biogas plants on regular basis? Refinance, Markup
incentiveincentive, Credit Guarantee, Insurance (personal/ disaster or any other),

. Would Biogas project financing be considered part of Agra financing by the SBP?
11.

What if you receive any incentive payments for your staff on recovery of installments from
RSPN?

How long should it take to receive incentive payments from RSPN?

Have you heard of PDBP or RSPN or any other Biogas promoter?

Do you have any officers/ staff on your pay roll trained on Biogas project appraisal?

Would you want independent evaluators for Biogas projects? How would you like to
compensate them; on monthly basis or per project basis?

How much funding for Biogas plants can you allocate from your existing resources?

Did you ever request or get any funds for financing biogas plants from any source?

Do you think the incentive given to users from RSPN has contributed to build biogas plants?
Are you satisfied with the incentive payment plan of RSPN?

Would you like to Sign an MOU with RSPN or receive some introductory material for
financing fixed dome biogas plants?

Any suggestions for improvement of the Financing System for Biogas sector in Pakistan?

Do you think RSPN has contributed in developing the biogas sector in Pakistan?

Would you like to advise RSPN for any change in the program?
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Annex 3: List of documents reviewed

S/INo.  List of Documents

Remarks

1 Biogas Feasibility Study (Pakistan)

2 Programme Implementation Document

3 PDBP — EKN Proposal

4 Annual Reports 2010, 2011, 2012, 2013, 2014
5 PDBP Guidelines

6 BCC Review Reports

7 Marketers Review Reports

8 Biogas Users Survey, 2011, 2012, 2013, 2014
9 Biogas Credit Feasibility Study

10 Manual for MFIs

11 CDM, PoADD, CPADD, Validation Report

12 Gender Action Plan and Reports

13 Building Viable Domestic Biogas
Programmes; Success Factors in Sector
Development, SNV 2009

14 Energy Utilization and Demand Baseline
Study, SEBCON 2009

15 Mid Term Evaluation Report

16 Bio-slurry Research Reports of AARI and
UAF

17 Manuals: Construction, O&M, User Guide

18 Evaluation Report of SNV Advisor about
R&D activity of PDBP to construct medium
scale biogas plants for electricity generation

The study was done by UNDP, SNV,
WINROCK and RSPN as a basis

Plan to implement project

After 6 initial months of execution proposal
was submitted for current project

Yearly Progress reports submitted to EKN
Internal guide

20+ Reviews have been conducted to see
the quarterly progress of BCCs
Independent marketers who do work for
per plant incentive for generating demand

Third party neutral opinion about users’
point of view

It was developed by consultants to help
interested MFIs that why they should or
how they can develop a credit product for
biogas plant

On the basis of feasibility study manual
was developed for MFIs

Current CPA is the part of registered POA
and has been Validated by DOE before its
registration

Energia an INGO collaborated with PDBP
to develop an action plan to mainstream
gender in energy projects across the globe
Guide lines from our technical partner

To assess the baseline conditions of fuel
consumption etc. in the start of programme

To assess what has been done and what can
be improved for the rest of project period

Research was conducted to see the potential
of bio-slurry for vegetables and crop
production

Capacity building tools

The evaluation of R&D activity
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20 Marketing Strategy Developed and fine-tuned in MTR
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Annex 4: List of Stakeholders visited

Sr. # Name Designation Institution
1 Ms. Shahdana Khan Chief Executive Officer
2 Mr. Khaleel Ahmed Tetlay Chief Operating Officer Rural Support Programs
3| M. Fazal Al Saad SpeciaistResearch & |
4 Mr. Saud Aziz Khurrum Programme Officer EKN
5 Finance Officer EKN
6 Ms. Yasmin Jawed Ex Project Officer
7 Dr. Ghazanfar Chief Agriculture E)I:S:r'tr:g;r:d(f gf\[/)e;)(;f)gf:jtab
8 Mr. Waseem Director General Fields Agriculture Department
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Annex 5: Work plan

Week 1 | Week 2 | Week 3 | Week 4 | Week 5 | Week 6 Week 7 | Week 8 | Week 9 | Week 10
Sep-14 Oct-14 Nov-14
2324252629301236|7|8|9|101314151617202122232427282930313456710111213141718192021242526272829
Inception megting with RSPN and EKN V| |V
Team Mobilization VIVIVIY
Literature Review VIVIVIY W,
Development and Finalization of Evaluation Tools YIV|V|V ®©
Draft Inception Report V|V 8
i
)
, L
Desk Review o) JIVIVIVIY
Field Vists (KIls and FGDs) K VIVIVIVIVIVIY
Data Entry and Compilation .y JIVIVIVIVIV|V
5
1
Data Analysis L VIVIVIVIVIVIY
Report Writing VIVIV|V
v

Submission of Draft Evaluation Report
Submission of Final Evaluation Report
Debriefing (Presentation)
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Annex 6: Realization of Programme objectives/ achievements

Specific Objective

Indicators/ outputs

Relevance

Remarks

1. Strengthening the
institutional-
ization of the

biogas sector in
Pakistan

Recognition of biogas technology as a
successful product by the relevant stakeholders

Outputs

e  Enhanced awareness about the potential of
biogas sector at the stakeholder level

e CDM documents developed, validated and
registered

The indicator is too broad to provide any meaningful insight
into “institutionalization”.
The outputs are insufficient for achieving the objectives.

Some form of institutional coordination and networking

support would be imperative for success of

institutionalization, which was missing. Much more
emphasis was needed on:

- Articulating and advocating appropriate Policy
announcements and instruments, e.g., mainstreaming
Biogas with National energy Policy etc.

- Establishment of Networking and Coordination forums
and organisational support for stakeholders.

- Developing stakeholders' consensus on way forward
and implementation strategies. Unfortunately none of
this could materialize.

Government has not come forward to take lead to
make this sector sustainable perhaps because PDBP
did not pursue much at the policy front.

- Limited policy level interventions.

- Steering committee at federal and provincial

level could not be made operational.

- Poor networking and coordination

The project qualifies for CDM but with only 5,350
plants constructed, it would not be an attractive
case under CDM, especially keeping in view the
associated costs for annual certification of CERs.

2. Increased demand
for domestic
biogas technology
in Punjab through
raised awareness
on benefits of
biogas and access
to appropriate
financing
mechanisms.

Increased demand and institutes providing
financing for biogas plant installations

Outputs

e Demand for Biogas plants increased

e  Bio slurry demonstration plots established
and results of the demo plots disseminated

e Created access to appropriate micro-
financing mechanism

The objective is not clearly defined and resultantly reflects
two widely different characteristics, ‘Demand generation’
and ‘Access to Finance’.

Social mobilization (men and women) has not been included
as output.

Mainstreaming gender was given much attention but should
have been highlighted as a separate output, especially for
involving women in marketing.

Bio slurry demonstration plots established, outside of the
research institutes. It suffices to say that ‘No outputs to
indicate any achievements for this objective could be
established’.

Similarly, there is no evidence of any independent micro-
financing activity for PDBP shared with evaluation team

The target of 14,000 plants was overambitious.
Perhaps the feasibility study could not map out the
real socio-economic conditions and relied on
experiences from other Asian countries. As such
several revisions were made to change targets
mainly to exhaust the available budget.

Social mobilization was limited to only few initial
meetings with communities.

Limited funds were allocated and efforts for
outreach research on farmers’ fields/ demonstration
was not conducted. Agriculture Research and
extension linkages could not be strengthened.

Only large/well off farmers could afford the
investment. Insufficient efforts were done to
develop a sellable product to attract MFIs for
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except two MOUs with PRSP and Akhuwat, non-matured.

financing to small farmers.

3. Enhanced
capacity of the
private sector for
installation of
quality biogas
plants and to offer
after sales service
in Punjab

Developed BCCs, trained masons,
appliance

trained

manufacturers, trained faculty,

developed manuals

Outputs

Private sector (BCC and appliances
manufacturer) promoted and strengthened
Quality of newly constructed biogas plants
ensured

Required technical
installation developed
Standardization of the
services through
development
Proper implementation of the program
through regular monitoring and evaluation
ensured.

skills for biogas

and
and

product
research

The outputs are relevant for achieving the objectives.

With an established network of over 50 Business
Development Services (confirmed by the BCCs’ association
and BCCs FGD), providing reasonable level of service
(confirmed by the field visits of evaluation team), the
project seems to have achieved four of its five outputs for
this particular objective rather well, except the last output
for ‘Regular internal monitoring’, which has been under
sourced and neglected.

The programme has made a good progress and
about 18 private business construction companies
were found active and providing quality services.

Manufacturing companies are well trained and
supplying cooking stoves.

The Society for Biogas Promotion (SBP) is much
needed to facilitate and further augment the BG
sector but it is still in the formation// registration
stage. It needed an early support of PDBP.

MIS was inducted late. Internal Monitoring System
is not part of the programme
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Annex 7: List of Activities carried-out by PDBP Year-wise

Objective 1: Strengthening the institutionalization of the biogas sector in Pakistan

Major activities carried-out during

2009/10 2010/11 2011/12 2012/13 2013/14 July -Dec 2014

Output 1.1: Enhanced | ¢  Federal level e Dueto e  Efforts were made to No major District Agriculture Waiting for
awareness about the steering devolution of establish a provincial breakthrough could Department were Government’s
potential of biogas committee Ministry of level Steering be made by the continued to be announcement of
sector at the formed and 1 Environment; Committee (Punjab programme in the oriented about proposal seeking
stakeholder level meeting held NBSC sessions Biogas Steering establishment of programme and for installation of

could not be held. Committee(PBSC)), Punjab Biogas attended meetings at biogas plants in

National Forum by conducting Steering P&D department Punjab

also not orientation meetings Committee Punjab with

organized due to with DCOs, EDOs (PBSC), however Chairman Planning

delays in NBSC and Local Agriculture the Punjab in relation to Punjab

Departments Government, the Government’s

Chief Minister
showed an
increased interest to
start a large scale
domestic biogas
programme for the
whole province.
The Punjab
government
recognized the
PDBP as a success
story in meetings
with planning
department. It was
hoped that if RSPN
be awarded the
project from the
Punjab
government, then
the PBSC will be
formed.

project in pipeline
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Output 1.2

CDM documents
developed, validated
and registered

e  Environment
Impact
Assessment IEA
was conducted

e PoADD and
CPADD was
developed

The Host country
approval has
been obtained

A Norway and
Italy based DOE,
named DNV was
hired for the
validation
process

Validation Visit
completed and the
Validation report
was in final stages
by June 2012. All
the required and
relevant documents
have been submitted
to DOE for its
consideration

Validation
Completed

PDBP got
registered as CDM
PoA with
UNFCCC

CDM monitoring
plan was put in
place in accordance
with POADD

Annual verification in
process, DOE hired

Objective 2: Increased

demand for domestic biogas technology in Punjab through raised awareness on benefits of biogas and access to appropriate financing mechanisms.

Activities carried-out during
2009/10 2010/11 2011/12 2012/13 2013/14 July -Dec 2014
Output 2.1 Demand e 312 (290 EKN + 700 BG plants 956 BG plants 846 BG plants 2024 BG plants 280 BG plants
for Biogas plants 22 SNV) BG installed installed installed installed installed and 242
increased plants installed Participated in 2 12 meetings held Radio Campaigns 45 + News items plants are to be
e  Promotional national events with district in 10 districts and stories were installed which are
Materials Promotional government in conducted; 2 printed in National very near to be
developed and Materials Sahiwal, newspaper articles, and Local Urdu as completion and are

disseminated

e 1TVand1Radio
Campaign
conducted

e 70village
meetings and 10
awareness
workshops were
conducted

e Local NGOs
were involved for
promotion of
technology

updated, printed
and disseminated
7 Radio
Campaigns
conducted

2 Cable TV
campaigns
conducted

31 Awareness
meetings held
Marketers were
introduced to
generate demand

Sheikhupura,
Sargodha, Toba Tek
Singh, Jhang and
Faisalabad

2 events participated
which helped in
making PDBP more
visible to external
stakeholders

9 Radio Campaigns
conducted; 8
newspaper articles,
6 news publications,
4 magazine articles
and 4 news
packages in GEO,

Dunya, Sama and

5 news
publications, 16
magazine articles
and 4 news
packages in print
media

Billboards were
rented out in two
districts at strategic
locations

well as in English
dailies. 18
Advertisements
were printed in
national print media
In total 83 meetings
were being
organized by BCCs
participated by 1245
plus participants,
afterwards this
activity budget was
proposed against
additional biogas
plants

Billboards were
displayed at 08

in under
construction phase
yet

Promotional
materials for BCCs
to be used in post
PDBP eraisin
process

Meetings with
potential donors are
ongoing

Page 56 of 63




Express News were
made and aired in
these national media
15 Awareness
meeting held

Wall chalking
campaign was
conducted

More marketers
were trained

different sites in
programme area

Output 2.2

Bio slurry
demonstration plots
established and
results of the demo
plots disseminated

Not done in first year
due to late start of
Research Activity

20 demo plots
established

20 demo plots
established

20 demo plots
established

The activity was
proposed against
additional biogas plants
and only plots used for

research by AARI remain

there

e AARI has

incorporated the
slurry research in its
main core
researches and it
will be passed on to
extension
department on its
own through proper
channel now

Output 2.3 Created
access to appropriate
micro-financing
mechanism

e 1 workshop
held. MFls
representatives
oriented.

e  Astudy
conducted to
identify the
opportunities
and constraints
on financing
biogas plants

e  The manual on
biogas financing
developed.

3 Orientations on
biogas
technology to
interested MFls
done

5 orientation
sessions held with
various levels of
staff from Tameer
Bank

Initial meetings
held with MFI
AKHUWAT

MoU signed with
AKHUWAT, PDBP
helped to identified
5 potential clients
too but not a single
loan was provided
to any one

This activity was
proposed against
additional biogas
plants then.

This activity was
proposed against
additional biogas plants

Objective 3: Enhanced capacity of the private sector for installation of quality biogas plants and to offer after sales service in Punjab

Activities carried-out during

2009/10

2010/11

2011/12

2012/13

2013/14

July -Dec 2014
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Output 3.1 23 BCCs 7 BCCs added, 3 9 BCCs added due 4 BCCs added, due | ¢ 8 BCCs added, due SBP which is in
Private sector (BCC developed, 7 more BCCs to new 6 districts to dropout of to dropout of process of
and appliances left/dropped left/dropped and dropped 6 3BCCs 3BCCs registration
manufacturer) 90 Masons 90 Masons BCCs in old 30 Masons trained e 25 Masons trained Most of the BCCs
promoted and trained trained districts 16 supervisors e  Active BCCs were will remain in
strengthened Faculty of GCT 12 supervisors 87 Masons trained trained provided with business of biogas
was trained, trained 10 supervisors Active BCCs were Entrepreneurship plants construction,
several manuals 4 appliance trained provided with training even without any
of construction, manufacturers Active BCCs were Entrepreneurship e The Lawyer applied support from PDBP
operations etc. trained, provided with training and informed that after the end of
developed. 14 welders Entrepreneurship RSPN through its the body is not in project
The association trained training Lawyer provided that structure to be
of BCCs The association The PBA took the assistance for registered as
established by of BCCs Pakistan task to get itself registration of PBA association and then
assistance of Biogas registered and to the name was
PDBP and the Association PBA open its account changed to Society
president was was further for Biogas
elected who then reformed and Promotion SBP
participated in 1% rules were set. which is in process
NBSC of registration
Output 3.2 Quality control Quality control was Quality control was done | Quality control was Quality control was done | Quality control was and

Quality of newly
constructed biogas
plants ensured

was done on 312
plants.

MIS developed
for monitoring
each plant’s
information

done on 700 plants

on 956 plants

done on 846 plants

on 2,024 plants and
predicting this high
number due to increase in
incentiveincentive 2
additional Biogas
Technicians were hired
for monitoring

will be done on all 280
completed + 242 yet to
be completed plants,
afterwards SBP will do
the quality monitoring of
its members

Output 3.3 Required
technical skills for
biogas installation
developed

3 mason trainings
and one refresher
was conducted

3 mason trainings
and one refresher
was conducted

1 supervisors
Training
conducted
1welders training
conducted

3 mason trainings
and one refresher
was conducted

1 supervisors
Training and one
supervisors
refresher conducted
lentrepreneurship

1 mason trainings
and one refresher
was conducted

1 supervisors
Training conducted
lentrepreneurship
training conducted

e 1 mason trainings
and one refresher
was conducted

e  lentrepreneurship
training conducted

No trainings held
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I appliance training conducted

manufacturers

training

conducted

ToT of

supervisors

conducted
Output 3.4 For bio slurry, 1% year of 2 years of research On Second Phase of AARI research will be
Standardization of the agreements were research in completed recommendation of research with AARI | completed with PDBP
product and services signed with process regarding regarding slurry use MTR, second phase continued but, AARI has
through research and University of slurry use completed and on of research both at To disseminate the | incorporated the slurry
development Agriculture, completed the basis of results AARI and farmers results of first phase, | research in its main core

Faisalabad and
Ayub Agriculture
Research
Institute to
conduct a study
on the benefits of
using bio slurry
on various
agricultural
Ccrops.

For Biogas Stove
development, an
agreement with
Christian
Training and
Testing Center
was signed to
develop an
efficient and
affordable stove
for biogas.

Biogas Stove was
developed locally
atCTTC

the promotional
materials were
developed

field was started
Informational
material regarding,
Slurry
management, its
application and
worth was printed
and disseminated to
Agri-departments
and farmers

a National Seminar
on Bio-Slurry was
organized by Ayub
Agriculture
Research Institute,
in which the results
of research
conducted by AARI
were shared with
agriculture
scientists, academia,
potential farmers
and scholars

R&D on medium
sized biogas plants
was conducted. In
total 10 plants were
installed to be used
for electricity
generation from
biogas and at the
end a technical
evaluation was
being conducted by

researches and it will be
passed on to extension
department as a
standardized approach,
on its own through
proper channel now
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an International
Expert of SNV
based in Bhutan.

Output 3.5

Proper
implementation of the
program through
regular monitoring
and evaluation
ensured

Technical Audit
conducted and
adjustments were
made accordingly

Biogas User
Survey conducted

Biogas User Survey
conducted

Mid Term Review
conducted by
consortium of
Netherlands based
Organisation and a
local organisation.
The
recommendations
after discussion with
EKN were
incorporated in
annual work plan

Biogas User Survey
conducted

Biogas User Survey
conducted

Final Term
Evaluation is in
Process, the
organisation has
been selected,
which submitted its
plan and is in
process of
executing its plan.
So far the desk
review, inception
report and all the
field work is
completed.
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Annex 8: Case Study: Good Practice in Attraction

Organisation: Rural Support Programmes Network (RSPN)

Case Study Name: Year(s) implemented
Thanks for making my life easy---- Bakhaan Bibi 2009 to 2014

Short Description of Organisation:

The Rural Support Programmes Network (RSPN) is the largest development network of Pakistan,
with an outreach to over 40 million rural Pakistanis. It consists of 12 member Rural Support
Programmes (RSPs) that espouse a common approach to rural development: social mobilization.
Social mobilization centers on the belief that poor people have an innate potential to help
themselves, that they can better manage their limited resources if they organize and are provided
technical and financial support. The RSPs provide social guidance, and technical and financial
assistance to the rural poor. RSPN is the strategic platform for the RSPs: it provides capacity
building support to them, and assists them in policy advocacy and donor linkages.

RSPN is strategically positioned to work with government, donors and communities. The RSPs
have a long standing relationship with the government of Pakistan, this is highlighted by the fact
that 5 of RSPN’s partner RSPs have received substantial support and seed grants from the
government, however they are all registered as not-for-profit organisations and are independent.

RSPNs edge is its vast outreach to rural communities through the RSPs; its strong and influential
relationship with government for impacting pro-poor public policy, and its central position that
brings together over 30 years of knowledge in participatory development work with Pakistan’s
rural communities. RSPs are local, flexible and responsive organisations, RSPs Find localized
community-based solutions to help take Pakistan’s development agenda forward.

RSPN is the largest civil society network of Pakistan, which works with over five million rural
households in 115 districts of Pakistan’s four provinces, AJK, Gilgit-Baltistan and in five FATA
areas.

PDBP Project

Pakistan Domestic Biogas Programme (PDBP) aims to facilitate the construction of domestic
biogas plants at household level. Rural Support Programmes Network (RSPN) with technical
support from SNV (Netherlands Development Organisation) and Winrock International is
implementing the programme. RSPN is a non-profit organisation and is a Network of 11 Rural
Support Programmes in Pakistan.

The PDBP is being implemented in a modular approach. The first module of the programme is
already started in 2009, and has a target of installing 14,000 biogas plants in Punjab over the next 4
years. The Embassy of the Kingdom of the Netherlands has provided financial support for the
implementation of the programme in Punjab. The subsequent modules will follow and will be
implemented in various parts of the country.

Project location:
Central Punjab, focusing on Faisalabad, Jhang, Sargodha, Toba Tek Singh, Khushab, Nankana,
Chiniot and Sahiwal.
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Case Study Summary:

PDBP project initiated in 2009 and the main objective of the project is “The long term objective of
the Pakistan Domestic Biogas Program is to improve the livelihoods of 300,000 households
through the provision of household biogas plants promoted by a commercially viable biogas sector
in the next ten years.”

Under this project; biogas plants installed in 8 districts of Punjab. At household level; this facility
made the life of women easy and shared their work burden as well as make the environment of
HHSs clean. Due to this facility; cutting of trees reduced at community level which contributes a lot
for safe and healthy environment.

This case study is taken from a targeted village where and old women is happy and very thankful
for this technology as it restored her livelihoods.

Case Study Detail:

Bakhan Bibi an old women of village 717 GB, UC 64, tehsil Kamalia,Toba Tek Singh shared
that” this plant make my life easy, now I can cook and breathe safely and see my hands; now
they are not black and that rough and I am happy I don’t need to cut the woods and save it,
Thanks to PDBP” . She is belongs to this village since her birth as her forefathers belong to this
area and they are the small tenants and serving their masters (landlord) for generations. She is 51
years old and she has three boys and two daughters. Sons are elders and serving to the same
landlord where she is working. She was doing all households chores (cleaning, cooking, washing
etc.) in the landlord house since she was so young and it is been 25 years she is working there.
Landlord family consists of 16 family members.

Three years back; she had serious cough and breathing issues; she cook food for the whole family
and when she burn woods and due to smoke; she was facing big issues, always cough and
breathing issues; when she consulted to the doctor; she was diagnosed as an asthma patient and this
was a shocking news for her as she is a poor women and she is contributing in the livelihoods of
her family. Doctor suggested her medicine and rest and asked her not to go in smoky environment
as her condition will get severe when she burn the woods for cooking. She was suffering a lot but
as she is poor she could not afford to lose her job. She was doing work but her condition was
getting serious due to daily smoke work. After 6 months; landlord came to know about the BDBP
bio gas plants and he decided to construct it for his home and he did.

e The extent to which the outcomes are sustainable and were achieved in a cost efficient
manner.

Bio gas plants are convenient and conserve energy. It save time and efforts women aware
were making before (making dungs, cutting/collecting woods), during (making fire,
managing fire during cooking, smoke) and after cooking (washing/cleaning) of utensils.
These are installed in the houses where there is livestock so bio slurry is available for its
operationalization. This slurry is later used for fertilization of land which increases
production of crops.

This plant save cost of burning woods and it also contributed in the conversation of trees as
cutting of trees for burning purposes is stopped. In-door environment got clean and healthy
due to this technology.
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Photographs and Graphics:

Bakhaan Bibi

DECLARATION

In submitting this case study, | confirm I have authorization to provide this information and
any accompanying photographs and images to AWA for publication for the purpose of
information exchange in the water sector.

Person submitting this case study: Raffat Malik dated 05-11-2014

For further information contact (optional)

Name: Rafat Malik; Gender Specialist/ Consultant Associates in Development (AiD)
Email address: raffat_sociologist@yahoo.com
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