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1 Introduction

1.1 Background

The new energy-related responsibilities for the regional government are clearly expressed in the new
Energy Law (Law no. 30/2007) that cameinto effectin August 2007. The new law stipulates that the local
government will formulate their regional energy ma ster plan, based on the national energy master plan,
and develop regional regulation for the implementation of the plan. The new Energy Law also stipulates
the establishment ofthe National Energy Council, which will be responsible for the development oft he
national energy master plan, involving the participation of regional and local governments.

The decentralization process, however, appears to be a difficult and time-consuming process. The regional
political institutions are weak and poorly organized b ecause they have been left out of the political
decision-making process for the last three decades. Many regions also lack sufficient technical and
analytical capacity to conduct energy policy analysis and develop energy supply projects. This is seriously
hampering the regional energy sector development and is further compounded by the current energy
crises in Indonesia caused by the high world crude oil prices, insufficient investments in expansion of
supply capacity over the past 10 years and regulated emrgy prices. As a result, regions are now
experiencing power interruptions and load shedding and find it increasingly difficult to meet the growing
energy demand.

Regions are very well aware of the importance of a sufficient and reliable energy supply forregional
economic development in general and the alleviation of poverty in particular. Therefore, regions have
requested the central government for assistance in formulating and implementing their energy policies.
The project of CApacity development and strengthening for energy policy formulation and
implementation of Sustainable energy projects in INDOnesia (CASINDO) program aims to provide this
assistance through developing institutional and human capacity that will enable the regions to develop
sound energy policies and implement sustainable energy projects.

The focus of the CASINDO programme is on five target provinces and on the Ministry of Energy and
Mineral Resources (MEMR). The involvement of government agencies at both the national and the

provincial | evel is imperative to ensure that the programme

provincial planning and budgeting cycles and can therefore continue also after the project has ended.

The overall objective of the CASINDO programme is to establish a self-sustaining and self developing
structure at both the national and regional level to build and strengthen human capacity to enable the
provinces of North Sumatra, Y ogyakarta, Central Java, West Nusa Tenggara and Papua to formulate
sound policies for renewable energy and energy efficiency and to develop and implement sustainable
energy projects.

Inthe CASINDO project, there are several technical working activities covering the necessary activities to
achieve the objective of the program. One ofthem is the technical working group (TWG) V on the pro -
poor energy strategy. The aim of TWG V is to formulate and establish the appropriate energy policy and
strategies for poor communities in the region. Although previous research already provides a fairl y clear
picture ofthe energy-related needs of poor communities in Indonesia, it is still advisable to confirm these
with regard to the local specifics in a participative way in the local community, since this is part of the
process aimed at enhancing theinvolvement of the local communities in the CASINDO project.



Inorder to identify the energy -related needs and priorities of poor communities and develop strategies to
address these needs, theobjectives of TWG V were set up as follows:

To review current pro-poor policies in Indonesia
To select a suitable target community

To conduct an energy needs assessment

To identify options that address identified needs
To formulate a pro-poor energy strategy

S

The tasks set up in order to achieve the objective of TWG V were started in December 2009 and
completed by December 2011.

1.2 Description of Approach

The participatory rural appraisal method was selected as the research approach for the energy needs
assessment in selected villages/communities. The PRA is a well known technique which can be an
effective method for analyzing the needs for energy in rural communities. When an energy policy such as
increasing energy access for poor communitiesis to be implemented, amarket or needs evaluation should
be conducted in order to observe which services are actually required from the various energy
technologies. This approach often means that the technology selected to provide the necessary services
will be economically viable, and avoid it being underutilized or so unreliable that the communities stop
using it and return to their traditional energy sources. In order to fulfill actual energy needs successfully,
the PRA approach to provision of energy for rural communities in selected villages must provide a reliable
analysis and assessment. The completed discussion on this PRA method is described in Chapter 4.



2 Review of Energy Policies for Poor Communities

Summary: Thischapter provides areview of the national, regional and local policy and programs on
energy access for poor communitesthat have been implemented in Y ogyakarta region.However, the two
villages, i.e., Dusun Srumbung, Segoroyoso village, Pleret District, Bantul Regency and Dusun
Wirokerten , Botokenceng Village, Banguntapan District , Bantul Regency, Yogyakarta Region, selected as
locations for energy need assessments in this project have not received anysupport from the energy
programs mentioned in this section.

2.1 Review of National Energy Policy

Nowadays, Indonesiais facingasignificant energy crisis. The average rate of energy consumptiongrowth
is around 7% in the last decade(EIA, short term energy outlook) , while the rate of energy supply is
limited. Table 1 shows the number of potential sources of fossil fuelscompared to the proven reserves
and their production. Itindicates that the reservesto-production ratio ofthese energiesis low, especially
for crude oil. In addition, similar ly to other countries, Indonesia is heavily dependent on fossil fuels. Qil
represents50% ofthe primary energy mix, followed by coal at 32%, gas at 19%, geothermal at 1.3% and
hydro at 2.9%. During 2006, Indonesian oil production averaged 1.1 million barrels per day (bbl/d), of

which 81 percent (894,000 bbl/d), was crude oil . Indonesi ab6s total oil production
percent since 1996, as many of the countryds | argest oi
current OPEC crude oil output quota is set for 1.45 m
production capacity. During 2006, I ndonesiabds o0oil consu

slight net importer of oil for the year (Figure 1).

Table 1: Fossil fuel energy resources in Indonesia

: R/P
Energy Potential Proven Production (P) Ratio
Resources Resources Reserve (R)
(years)
Crude oil 56.6 billion 8.4 bhillion 348 million 24
barrels barrels barrel
Natural gas 334.5 TSCF 165 TSCF 2.79 TSCF 59
Coal 90.5 billion ton 18.7 billion ton 215 million ton 86
Coalbed
Methane 453 TSCF - - -

! Chapter oindonesiaEIA International Energy Annual, SheFerm Energy Outlook,

http://www.eia.doe.gov/cabs/Indonesia/Oil.html




Source: MEMR (2008)
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The Government of Indonesiahascommitte d to reduce greenhouse gasses emissions up to 26% in 2020
through domestic efforts and 41 %with international assistance. One of the planned actionsis to decrease
the dependency on oil. Another action is clean energy utilization and optimization , namely renewable
energy utilization and energy efficiency which is one ofthe priority activitiesin reducing GHG emission in
the energy sector.
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equivalent ofabout50,000 MW. The potential for solarenergy is also relatively good with solar intensity
of about 4.8 kWh/m2/day. The total geothermal energy potential is around 20,000 MW; this amount of
energy is equal to approximately 40 % of the geothermal energy potential resources in the world.
Hy dropower potential for electricity generation is estimated at around 75,000 MW. On the other hand,
the potential for wind energy is generally small with wind speedsranging of 3 to 5 m/sec. However, in
particular in areas of the eastern part, the wind speed maybe reach up to 5 m/sec or above.

In order to overcome the energy crisis, i.e., reducing the dependency on oil and increasing the security of
energy supply for domestic uses, the Government of Indonesia hasreleased Presidential Decree
(Regulation) No. 5 Y ear2006 on National Energy Policy which sets the target for national energy mix in
2025, as follows: Oil, maximum 20%,; Coal, at least 33%; Gas, at least 30%; Geothermal, at least 5%;
Biofuel, at least 5%; Liquefied coal 2% and other new renewable energy, i.e., biomass, nuclear, hydro
power, solar, and wind, at least 5%.

This policy also aims to reduce energy elasticity to be less than 1 andhe national electrification ratio to be
reaching 93% in 2025. To reach such goals,the price subsidy on fossil fuels, particularly oil , should
becoming a direct subsidy for the people.

2.2 National Energy Programs in Renewable Energy utilization

Rural Electrification

In order to fulfill electricity demand in rural and isol ated areas,the Government of Indonesia has
developed small and medium scale power plantssince 2005 by utilizing locally available renewable energy
sources.

Interconnection for Renewable Energy Power Plants

Communities which have generated or will generate electricity from small and medium scale renewable
energy power plants are able to sell the electricity to the state-owned electricity company (PLN).

Biogas Development

A national household biogas development program supported by a grant from the Kingdom of
Netherlands (viathe DutchEmbassy) known as fAProgram Bir ulngcdpeoaton s
with Dutch developmentinstitution SNV and the Indonesian directorate general of Electricity and Energy
Usage, the Dutch NGO Hivos aims at developing up to 8,000 units of biogas installations from cow
manure. The projectisworth 4 1 1  miahdlisifunded by the Dutch Embassy.

Energy Self -Sufficient Village

The Government ofIndonesia(Gol) has established a rational program of Energy Self-Sufficient Village
(Desa Mandiri Energi) in order to improve energy security in rural areas through locally available
renewable energy, for biofuel and non-biofuel. This energy is utilized for local domestic and productive
uses.

RUmah



Integrated Micro hydro Development Program (IMIDAP)

With a grant from the Global Environment Facility (GEF) managed by UNDP for year 2007 -2010 the
program aims to build capacity in developing, utilizing and sustainably managing microhydro power
plants to be build by the central and regional government, as well as the community.

Micro Hydro Power Program (MHPP)

A cooperation program between the Government of Germany, managed by GTZ and Gol, has prepared
the technical experts in the field of microhydro power plan (MHPP) from the design to fabrication by
conducting several workshops. The program also prepares the institutions which will be managing the
microhydro power plants.

Socializationand Technical Training

In terms of socialization, the Gol has acted to increase the understanding and awareness of renewable
energy by the regional governments as well as communities. In the technical training, the Gol provides

training in which the participants are trained on policy and implementation of renewable ene rgy so that

they are able to appropriately implement renewable energy.

The national energy programs listed above have been implemented in several provinces in Indonesia.
While there is no detailed national energy policy or program concerning directly pov erty alleviation, some
energy programs are closely related to increasing the electricity connection or generation inisolated areas
orvillages. Withinterms, isolated areas or villages are able to be represented as the poverty community
groups or village peoples who only have limited access to the energy. The programs consist of (1)
developing of SHS (solar home sy stem) in underprivileged households (communit ies) inremote areas, (2)
biogas for households, (3) MHPP developmentinremote areaswith largepotential for hydro power, etc.,
which are in line with the energy programs for increasing rural electrification and development of
renewable energy technology inregions. InY ogyakarta region, some national energy programs have been
implemented for promot ing the awareness of renewable energy development and empowering the
community inthe use of available renewable energy potentials by the energy selfsufficient villages for
domestic or local needs. The discussion of these issues is described in the followng sub-chapter.

2.3 National Renewable Energy Progransin Yogyakarta

We have identified that there are three energy programs, i.e., program BIRU, SHS and Energy Self
Sufficient Villages which have been implemented and will be executed in Y ogyakarta region, particularly
in Bantul Regency.

Program BIRU in Yogyakarta

Hivosand SNV conductedthe training for biogas digester construction in Kecamatan (district) Pundong,

Bantul Regency, Yogyakarta which was held on 1321 July 2010. The training was located in Tangkil

village in Pundong district, which implemented the construction of fixed dome biogas digesters. In
addition, a pilot biogas installation was constructed on the training location. The provincial coordinator

ofHiv o s | ndonesi a doameMatiaiEpik Pranasayiasplaimed thgtthe construction ofa

single installation with a capacity of 4 cubic meters ofgas requires between IDR 4- 5 million. Moreover,

in order to create demand among Hikosprevides §sehlsidybo$IDR2 ci pi ent
million for each installation. The aim of this subsidy is to attract the community & s$nterest for biogas

3.



installation s; however, a subsidy usually does not provide a sense of ownership and the ownership itself
will be usually established by the user paying at least a part of the cost. Therefore, the subsidy is only
given in limited numbers and budget.

For Yogyakarta province, Hivos aims to construct 200 biogas installations 3 in Bantul and Sleman
Regendes, as part ofthe target of building 8,000 biogas installations in Indonesia that should be fulfilled
by 2012. For getting involved in this program, the public may openly submit an application to the Biru
Program for assistance inbuilding the biogas installation; however, some circumstances are required, as
follows:

1. The household should have at least three cows and/or a chicken farm with about 200 chickens.

2. Completing the form/proposal which can be accessed at Kantor Lingkungan Hidup/Badan
Lingkungan Hidup/Kantor Pengendalian Dampak Lin gkungan or Regional Office (Dinas) of PU-
ESDM Y ogyakarta.

3. Financial capacity ofthe household: an own investmentof3.77 6.8 million (depending on digester
size) will be required in addition to the Hivos subsidy of IDR 2 million.

Solar Home System in Y ogyakarta

Indonesia has along experience with off-grid solar photovoltaic electricity systems and, as an equatorial
country, has an average solar radiation of 4.8 kWh/m 2/day. It was started by Badan Pengkajian dan
Penerapan Teknologi (BPPT)with 80 units of Solar Home System in Sukatani Village, West Javain 1987 .
Afterwards, in 1991, a Presidential grant for SHS in villages (Banpres PLTS masuk Desa) delivered 3,445
units of SHS to remote and off-grid villagesin 15 provincess. Until now, a total of around 12 MW of solar
photovoltaic systems have been installed in Indonesia, including some 100,000 Solar Home Systems
(SHS) installed for purposes such as lighting, television, communication, battery charging and
refrigeration 6. Gol 6s b udgSbtl2 milfion s awmaidableUfor installing another 30 000 SHS
systems. The manufacturers of the systems have been selected and installation will be implemented soon.

In order to overcome the barrier of the high upfront capital cost of the Solar Home Systems for
householders, the GOI has decided to purchase the systems from private companies through a bidding
process and then provide the systems to the households for free. However, international experience has
shown that this approach is generally not sustainable, as reflected in frequent system breakdowns
because ofalack of aftersales service and a limited (sometimes zero) financial commitment on the part of

3 http://www.biru.or.id/index php/news/2010/07/ 20/ 22/ MiBgasuntukyogya.html

* http://green.kompasiana.com/group/limbah/2010/06/ 18/pengumupnagrambiru-biogasrumah regjatengdiy/
® Clearinghouse Energi terbarukan dan KonservasiEndrgp://www.energiterbarukan.net

® Regional Energy Outlook Energy, Special Region of Yogyakarta Prov2ag5i 2025, Regional CAREPI
Technical Team, Yogyakarta and Jawa Tengah



the households. Although more complex to initially establish, sustainable approaches for household
systems generally include:

1. asignificant component offinancial buy -in oftheir household sy stem by the individual
householder;

2. the establishment ofatrained and profit orientated fee -for-service installation and maintenance
agentin the locality; and

3. theinstallation of a sufficient number of systems in alocality to provide a viable business for the
agent.

The use of solar thermal energy for cooking and drying agricultural products is still limited. The market
for solar domestic and commercial hot water heaters has reached the commercial stage and there are
many private companies currently supplying these systems.

Y ogyakarta Region has huge solar energy potential of about 4.5 kWh/m2/day measured by BPPT with the

radiation maximum occursat10.00am -14.30 pm. Based on r e ghermumlzetofSHESf i ce 6 s d &
installed by Gol inthe Y ogyakartaregion by the year2007 wasabout 175 units, as shown inTable 2, and

further installations should havecontinuedin 2010and 2011.

Table 2. SHS installationsin Y ogyakarta

No. Year of Installation Regency (Location)

Gunungkidul, Kulonprogo, Sleman
1
2 2004 Kulonprogo, Sleman 27
3 2005 Kulonprogo 24
4 2007 Sleman,Bantul 100
Total 175

Source: Disperindagkop (2007)

Energy Self-Sufficient Villages in Yogyakarta

Energy self-sufficient villages (Desa Mandiri Energi, DME) in Y ogyakarta can be classified into two types,
i.e., DME based onnon-biofuel energy, e.g.,microhydro, solar or biogas,and DME based on biofuel. DME
is a national energy program, however, in project implementation the contribution of regional
governmentis quite significant. Table 3 shows the selected locationsor villages for DME plan that will be
realized in Y ogyakarta province. The selection ofvillages is based on the &ailability of renewable energy
potential and domestic economic activity that can be developed further if the energy access is improved.



Table 3. Energy Self Sufficient Villages plan in Y ogyakarta

paSlepeE Micro -economic
Village District Regency Energy Semie
Potential
Kalitekuk Semin Gunung Kidul Biogas Home industry
Pendowo Rejo Giri mulyo Kulon Progo Biogas Home industry
Gayamharjo Prambanan Sleman Solar Home industry
. (Biofuel) ;
Logandeng Playen Gunungkidul Jathropa Home industry (taofu)
Sendangrejo Minggir Sleman Microhydro Food and Agriculture
Kedungrong Kalibawang Kulon Progo Microhydro Home industry
. . . (Biofuel) .
Giring Paliyan Gunungkidul Jathropa Home industry
Bugel Panjatan Kulon Progo Angin Agriculture (chili)
Semawung Kalibawang Kulon Progo Microhy dro Home industry
Purwoharjo Samigaluh Kulon Progo Microhydro Home industry

Source: Dinas PUP & ESDM, Yogy akarta

Wind Energy Conversion Systemin Bantul, Yogyakarta

Particularly in Bantul , the Ministry of Research and Technology (MRT) has initiated a renewable energy
project called Sistem Konversi Energi Angin (SKEA, wind energy conversion system) which is located in
Pandansimo, Bantul Regency’. This pilot projectinvolves a collaboration between MRT and Ministry of
Marine Affairs and Fisheries; State Ministry of Cooperative, Small and Medium Enterprises ; Regional
Government of Bantul; LAPAN; Gadjah Mada University; E -Wind Energy and communities . The project
has started on 27th June 2010 and the construction will be completed in one to two years.

The SKEA pilot project is designed by using one, five and 38 wind turbines with capacity of 10 kW, 2 kW
and 1 kW. Besides that,asolar panelof17.5 kW will be installed. Total projected output of the energy is
approximately around 75.5 kW, of which 58 kW and 17 .5 kW from wind turbine s and the solar panel,
respectively. Santosa Yudo, Assistant Deputy IPTEK, explained thatthe energy will be used for block ice
production with the capacity of 1000 k g/day for supplying the fisheries.

"Menristek: Sinergi Fungsional Perkuat Sistem InovasiNasjonal
http://www.ristek.go.id/?module=News %20News &id=6228



2.4 Regional Renewable Energy Program in Yogyakarta

Generally, the aim of the regional energy policy in Special Region of Y ogyakarta (Daerah Istimewa
Y ogyakarta, DIY) Provinceis to develop sustainable energy programs whichconsider the social-economic-
cultural background and arein line with the economic developmentin the real sector, labors and peoples.
The energy development strategy implemented in DIY province is known as the Triple Strategy, which
coverstriple mainissues,i.e., Pro-Growth, Pro-Job and Pro-Poor. To implement this strategy, the Dinas
PUP&ESDM/regional energy office (provincial level) has set up several regional energy programs,
including one for renewable energy development.

Several meeings on the renewable energy master plan and program of Y ogyakarta have been conducted
by Casindo technical team and Dinas PUP&ESDM/regional energy office (provincial level). The Dinas
office has issued the energy program for 2011 based on the annual workplan of energy and mineral
resources sector. There are three main programs and indicators to be execute in 2011, i.e., (1) the
development and monitoring of electricity, (2) the development and monitoring of energy, and (3) the
development and monitoring o ffuel. Unfortunately, as the national programs, there is still no energy
program which is directly targeted to improving the energy access ofunderprivileged communities as an
effort to poverty alleviation. However, some regional energy activities (under main program) will address
the development of (renewable) energy installations in several villages (locations) in Y ogyakarta. These
activities are described as follows:

1. Electricity generation from solar energy. The aim of this activity is to install solar panels for
generating electricity, i.e., solarhome systems, with priority in two regencies, Kulon Progo and
Gunungkidul.

2. Development ofrural electricity network (grid). The program aim is to construct electricity grid
systems/installation sin several villages for achieving the target electrification ratio of 100 % for
all rural households. The target of the program are the regencies of Kulon Progo and
Gunungkidul.

3. Maintenance and monitoring of solar panel s. This activity will be conducted on existing solar
panel installation sin Kulon Progo, Sleman, Gunungkidul and Bantul Regency.

4. Developmentofelectricity generation from renewable sources. The target of this activity is to
continue the MHPP developmentplanin Semawung Kulon Progo to the DED (detail engineering
design) stage. This program also initiates the development of new MHPP installation in
Y ogyakarta by inventorying and revitalizing MHPP potential locations.

5. Development of biogas for community in Kulon Progo, Gunungkidul, Sleman and Bantul
Regency. The aim ofthis activity is to install biogas digester sand electricity generatorsin several
villages in particular regencies.

® Hardjoko, Presentation of Regional Energy Forum



As regards to the regional energy program on the development of renewable energy accesdor
communit ies, there are two priorities that should be implemented in the regency of Bantul, i.e.,
maintenance of solar panels and development of biogas digesters. Based on our site works and PRA
surveys, there is as yet no solar panel installation in the selected locations of TWG V (Sgoroyoso village
and Botokenceng Village). Regarding the development of biogas digesters in several regencies including
Bantul, unfortunately, there is no detailed information in which locations the biogas digesters will be
constructed. Moreover, due to limited budget of the regional government, it is probable that only few
digesters will be constructed in particular regencies in the period 2010 7 2011.

During our (Casindo technical team) discussion with Dinas, it became clear thatthere are no regional
energy programs to be implemented in the selected locations of TWG V. However, Dinas gave high
appreciation to the Casindo activity of energy need assessmentn the (underprivileged) community .
Because, until now, the regional program generally does not involve community development and
empowering with regard to the local renewable energy potential. The public (community) participatory
and involvement program, i.e., PRA and other related studies that are carried out in Casindo, will be an
importantinput for Dinas and regional government to conduct the energy needs assessment before they
setup the regional energy policy. Moreover, Dinas has been involved in the energy need assessment,
particularly atthe part of setting up and formulating the energy policy and program for the community .

2.5 Local Renewable Energy Program in Bantul

The energy development program in Bantul Regency is administratively managed by Dinas Sumber Daya
Air (Water Resources Office of Bantul Regency). Unfortunately, energy is only a sub-division in the
Division of Development and Rehabilitation 10. As aresult, thereisalack of capacity with the local officer
of Bantul to formulate an energy policy and program, particularly to initiate the energy program with an
orientation for poverty alleviation. However, the awareness on renewable energy development is initiated
in the local office of Bantul. It appears that alocal policy is that the local government of Bantul increases
the education and knowledge on energy management for using alternative (renewable) energy involving
the local stakeholders and university to communities in Bantul regency. Based on this policy, there are
four programs, as follows:

1. To promote the awareness on energy savings
2. To inventorise the alternative (renewable) energy potential in Bantul.

3. To provide the infrastructure and tools of energy management to selected potential location sand
communitie s in Bantul.

°®PRA, particimtory rural appraisal. Detail discussion is described in Chapter 3, Methodology.
10 pemerintahan Kabupaten Bantul, Dinas Sumber Dayahitip;//sda.bantulkab.go.id/hal/struktarganisasi



4. To formulate the regulation energy sectorinstitutions .

As aresult, thereis no local energy policy and program which is implemented in the selected locations of
TWG V (Segoroyoso village andBotokenceng Village). However, during our activi ties in pre-survey and
PRA study, we also conductedthe discussion with local energy office and local stakeholders for involving
them in the energy needs assessments particularly in energy policy and program formulation.



2.6 Evaluation of the e nergy policy
In this section, the evaluation o f the existing energy policiesand programs was conducted. However, we only evaluate the samples of policy

implemented in the region as listed below.

Policies/Programs

Policy objectives

Main obj.

Secondary obj.

Implementation

To-date

Future

Policy objective
likely to be
achieved

Impact on poor & suggestions
for improvement

National level

Kerosene to LPG
conv ersion

Toreplace theuse
of kerosene with
LPG for cooking in
households

Toreduce
kerosene
subsidies

To optimize the
use of gas for

household energy.

The program
im plementation
started in 2009
and almost all
households
havenow
accessto
subsidized LPG
exceptin some
locationsdueto

In the future, the
keroseneshould
only beusedby

industry .

Yes, the cost of fuel
(kerosene) isnot
subsidized. Many
households have
switchedto LPG.

The budgetary savings from reduced
subsidies can be used for other
programs, including pro -poor
programs.

LPG
distribution
problems.
Provincial level
Desa MandiriEnerqi Toidentify the Not Reach 15 Maybe overalong Ifthe DME can be setup, the
(energy self sufficient needfor energy implemented villages. period of time? community will receive benefits
village) andtodevelopthe yet. from theirlocal energypotential.
local energy Limitations: No Community participation and
potential. Villages for adequatebudget  jnyolvement approach mustbe
energy forimplementing  consideredbefore project
development the program &low  implementation toimprove the
identified awareness from com munity awareness.
community
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Wind energy in
southern area of
Yogy akarta

To provide the

electricity for local

community for
agricultural

purposes.

Already
installing 1,5
and 38 turbines
of different
capacity.

It i sstill new, soit
cannotbe
measured.

The electricity produced from the
installation can be used by the poor
community for agriculture and
fishery purpose (for example
electricity for water pump ).

Biru program for biogas
installation.

To provide the

biogasinstallation s

for households

Sev eral biogas
digesters have
been installed.
One of them is
implemented in
the CASINDO
program.

200 biogas will
be installed in
Yogy akarta.

Yes, it mostly will
be achieved.
Howev er, maybe it
is only
implemented in
limi ted numbers.

The community awareness should
be increased due tothe program
asking the community participation
in construction cost.

MEMR regional office
program on

im plementation of
SHSs

To provide
electricity to
villagesthatare
not y et connected
tothe grid.

Decrease the
utilization of
kerosene asan
energy source for
lighting .

From the start
of the program
(2003),175
SHSs have been
distributed.

Inadequate budget
to continue the
program.

Because of lack of maintenance and
humanresources all ofthis
equipmentislikely tobreak and
stop operating.

Low participation from the
community in the project.
Therefore, there is the lack of
awarenessin community.

Technically, the panels only
received 70 % of its potential
energy. ltisduetothe sub-optimal
location of panel.

The use of solar thermal energy for
cooking anddrying agricultural
productsis still limited.

A suggestion (for the Dinas) would
be to carry out a capacity building
program for all the locations which
have beenincluded in this program.
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3 Target Location

3.1 Selection Criteria

Dusun Srumbung, Segoroyoso village, Pleret District, Bantul Regency and Dusun Wirokerten,
Botokenceng Village, Banguntapan District, Bantul Regency, Y ogyakarta Regionwere selected for
implementation of TWG V in CASINDO programme for Yogyakarta province. These locations were
selected based on several considerations and criteria, as follows:

A Low-income rural communities ;

A Form ofenergy used for domestic activities, community services and small business;

A Thereisrenewable energy potential and sources are available locally

A The social background and characteristics of selected communities are considered (in order to

implement the energy policies successfully and sustinably).

Detail profile of selected villages is described in the following sections.

3.2 Description of demographic, economic and energy situation of

selected communit ies and whole province

The selected locations/villages for TWG V are administratively loca ted in Kabupaten Bantul (Bantul
Regency). Bantul regency is one of four regencies (i.e. Kulon Progo, Bantul, Gunungkidul and Sleman
regencies) and one municipality (i.e. Y ogyakarta Municipality) under the administration of the Daerah
Istimewa Y ogyakarta (DIY). The regency's population is approximately 800,000 with a population density
of roughly 1,600 people per square kilometer. As shown in Figure 3.1, the regency is bordered by the city
of Yogyakarta to the north, the regencies of Kulon Progo and Slemanto the west, the Gunung Kidul
Regency to the east and the Indian Ocean to the south.

The total area of Bantul Regency is approximately508,85 km2and is the largest regency of DIY (15.9 % of
total DIY area). Based on geographical features, Bantul is located from Latitude 07 ° 44' 04" - 08°00'27"
S and longitude 110°12'34™* 110°31'08"E Topographically, the regency consists of flat area of about
40% and hilly area of about 60%.

The location of Dusun Srumbung, Segoroyoso village, Pleret District, Bantul Regency and Dusun
Wirokerten, Botokenceng Village, Banguntapan District, Bantul Regency, Y ogyakarta Region, which were
selected for this study, is also shown in Figure 3.1
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Figure 3.1:Administrative map of Bantulregency

The first location is Dusun Wirokerten, Botokenceng Village, Kecamatan (District ) Banguntapan. Total
area ofBanguntapan, is approximately 2,848 Ha which is divided into 8 Villages, consisting of land for
paddy (sawah), dryland, housing/infrastructure an d for other purposes. Table 3.1 shows the areain each
village in Banguntapan. Kecamatan Pleret, as the secondlocation of study, hastotal area of about 2,296
Ha. The land use compaosition is similar to the first location of Kecamatan Banguntapan. Kecamatan
Pleret is administratively divided into 5 villages as presented in Table 3.2.

Table 3.1. Villages in Banguntapan

Village Area (Ha)
Tamanan 375
Jagalan 26.9
Singosaren 67.3
Wirokerten 386.2
Jambidan 375.9
Potorono 390
Baturetno 393.6
Banguntapan 833.3
2,848.2
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Table 3.2. Villages in Pleret

Village INCEN(SEY)
Wonokromo 434.24
Pleret 425.06
Segoroy 0so 487.09
Bawuran 496.96
Wonolelo 453.47
2,296.82

In general, the land use in both villages, Wirokerten and Segoroyoso isdivided into four purposes, i.e., for
paddy field, dry land, housing and garden and other purpose. Table 3.3 shows the area used for those
purposes. About 63.05 % and 45.67 % of area is used for paddy field in Wirokerten and Segoroyoso,
respectively (Figure 3.2).

Table 3.3. Land use of Wirokerten and Segoroyoso village

No. | Land use (Ha) Wirokerten Segoroyoso
1| Paddy field 243.5 222.46
2 | Dry land 1.9 132.8
3 | Housing & Garden 121.6 94.05
4 | Others 19.2 37.78
Total 386.2 487 .09
Wirokerten
0.49% Segoroyoso ® Paddy field
i & Dry land
27.26% Housing & Garden

27.06%
%_— 7-76%
4.97%

Figure 3.2 : Distribution of land use systensin Wirokerten and Segoroyoso Village

4 v L0310 = Others
0 31%
36.46% 31.49%

Wirokerten has 8 sub-villages (hamlets) with 55 Rukun Tetangga/RT (household groups) while
Segoroyoso Village has 9 sub villages and 43 RT. As described in Figure 3.3, total populationin
Wirokertenis about 10917 people and in Segoroyosd is about5597 people. The gender composition of
male : female in both villages is almost the same, that is 49 : 51 and 48 : 52, for Wirokerten and
Segoroyoso, respectively. In general, population density in Wirokerten and Segoroyoso is about 2828
people/km 2and 1149 people/kmz2, respectively.
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Figure 3.3 : Percentage of population and gender composition in Wirokerten and Segoroyoso Village

Based on statistical data (Kecamatan dalam Angka 2008),the age in both observed villages is illustrated
in Figure 3.4. The middle age level, 157 64 year, in both villages, is found to be about 66-67 %.
Particularly for Segoroyoso village, the productive age level, 207 50 year, is found to be 57.90 % (Table
3.4). Itindicates that the rate of social dependency in population is relatively high or more than 40 %.

12000 '/

10000 //
8000 -

c
i)
L:u 6000 + H Wirokerten
g rd
a 4000 - H Segoroyoso
2000 ° q
0 - /
0-14 15-64 65 +
Age (Year)

Figure 3.3 : Age levels distribution of population in Wirokerten and Segoroyoso Village

Table 3.4. Population agegroups in Segoroyo Vilage

Age Male Female Percent
<19 1250 1053 29,05%
20171 50 2331 2260 57,90%
>50 546 489 13,05%

19



In addition, people inthe village Segoroyoshavediverse educational backgrounds, which are divided into :
not finished elementary school, elementary school, junior high school, senior high scholl, colleges and
universities. This can be seenin Table 3.5.

Table 3.5. Education background of people in the Segoroyoso willage

No Educational level Male Female | Percent
1 | NF SD (elementary school 493 651 19,19%
2 | SD (elementary school) 1047 912 32,86%
3 SMP (Junior school) 572 780 22,68%
4 | SMA (High school) 690 441 18,97 %
5 | D3 (Academy) 97 76 2,90%
6 S1 (University)/S2 (master) 81 121 3,39%

Educational facilities in Segoroyo village consist of kindergarten, elementary school and junior high
school. The facilities can be seen in Table 3.6.

Table 3.6 Education facilities at Segoroyoso village

No Educational level Number of facilities
1 | Kind garden 4

2 | SD (elementary school) 4

3 SMP (Junior Schoolol) 1

Most villagers in Wirokerten and Segoroyosowork in the agricultural sector. Table 3.7 shows the total
areain bothvillages used for paddy field by using semitechnical irrigation system and rainfed system.

Beside working in the agricultural sector, there are also otherkind of employees, entrepreneurs, laborers
and merchants. The detailed distribution ofvillagers by work type in Segoroyoso village isdescribed in
Table 3.8. The percentageofunemployment in Segoroyosohasreached37 .56%. This could be due to the
low level of education (Table 3.8).

Table 3.7 . Paddy field system in Wirokerten and Segoroyo

Total Area (Ha) Semi-Technical Irrigation (Ha) | Rainfed (rice) paddy field (Ha)

Segoroyoso 222.46 127 95.46

Wirokerten 243.5 243.5 0
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Table 3.8. Segoroyovillagerséty pe of work

No Type of Work Percentage (%)
1 Farmer and cow breeder 37.8%

2 Employee 27 .3%

3 Laborer 24.21 %

4 Enterpreuner 9.08 %

5 Others 1.61%

Animportanteconomic potential that existsin both villages is animal husbandry. Table 3.9 shows the
animal husbandry situation in Wirokerten and Segoroyoso. The highestcontribution to animal husbandry
in both villages are from cow (including cow breeder) and chicken farming.

Tabel 3.9. Animal husbandry situation in Wirokerten and Segoroyoso village

Husbandry Potential Wirokerten Segoroyoso
Cow 241 975
Buffalo 13
Horse 18 66
Goat 27 117
Sheep 120 662
Chicken 4400 6000
Duck 327 830
Fishery (Ha) 3.7 1.2
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4 Energy NeedsAssessment

Summary: This chapter provides the results and analysis ofthe participatory rural appraisal used for the
energy needs assessmerg which have beencarried out in Dusun Srumbung, Segoroyoso village and
Dusun Wirokerten , Botokenceng Village, Y ogy &arta Region.

4.1 Participatory Rural Appraisal (PRA) Approach

The PRA isan effective method for analyzing the energy needs inarural community. When an energy
policy/program such asincreasing energy access foapoor community isto be implemented, a market or
needs evaluation should be conducted in orderto observe which service are actually required from the
various energy technologies. Many energy policy and programmes have failed or not worked well because
the policy or programme was supplied to a rural community without an assessment of actual energy
requirements having been made. In such cases, the energy programme or technology does not supply the
energy services/needs that the villages or rural communities actually required. This often means that the
technology is underutilized asis not economically viable or it is so unreliable that the communities stop
using it and return to their traditional energy sources.In order to fulfill actual energy needs successfully,
the PRA approach to provision of the energy options for rural communities in selected villages must
provide areliable analysis and assessment.

4.1.1 Objective of the PRA

In order to conduct an assessment ofenergy needs in the community at selected villages, the study
approach of Participatory rural appraisal (PRA) was used. The PRA approach aims to incorporate the
knowledge and opinions of rural people in the planning and management of energy needs and
programmes inthe community. Participation is one of the key principles of community de velopment,
particularly in energy policy for poor -community inrural areasthatis seen as an essential part of human
development and often leads to the development of seltconfidence, pride, initiative, creativity,
responsibility, and cooperation. Without such development within the people themselves, all efforts to
alleviate their poverty will be immensely more difficult, if not impossible.

4.1.2 Key viewsof PRA

o Participation. Local people's input into PRA activities is essential to its value as a research and
planning method and as a means for diffusing the participatory approach to development.

o Teamwork. To the extent that the validity of PRA data relies on informal interaction and
brainstorming among those involved, it is best done by a team that includes local people with
perspective and knowledge of the area's conditions, traditions, and social structure and either
nationals or expatriates with a complementary mix of disciplinary backgrounds and experience. A
well balanced team will represent the diversity of socioeconomic, cultural, gender, and
generational perspectives.

o Flexibility. PRAdoes notprovide blueprints for its practitioners. The combination of techniques
thatis appropriate ina particular development context will be determined by such variables as
the size and skill mix of the PRA team, the time and resources available, and the topic and
location of the work.

0 Optimalignorance. To be efficientinterms ofboth time and money, PRA workintendsto gather
just enough information to make the necessary recommendations and decisions.

0 Triangulation. PRA works with qualitative data. To ensure that information is valid and reliable,
PRA teams follow that at least two sourcesor techniques must be used to investigate the same
topic.
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4.1.3 PRA Tools and Patrticipatory Method of Data Collection

PRA is an exercise in communication and transfer of knowledge. Regardless of whether itis carried out as
part of project identification or appraisal oras part of country economic and sector work, the learning -by-
doing and teamwork spirit of PRA requires transparent procedures. For that reason, a series of open
meetings (an initial open meeting, final meeting, and follow up meeting) generally frame the sequence of
PRA activities. Participatory data collection, or research, is generally associated with qualitative methods
of information gathering. Qualitative method s in comparison to quantitative ones tend to be more
concerned with words than numbers. Qualitative methods are therefore based on data collection and
analysis which focus on interpreting the meaning of social phenomena based on the views of the
participan ts of a particular social reality.

Participatory approaches as PRA tools have a variety of data collection methods: (a) participatory
listening and observation; (b) visual tools such as maps, daily activity diagrams, institutional diagrams

and Venndiagrams, flow diagrams and livelihood analysis; (c) semi-structured interviews; and (d) focus
group discussions. Among the participatory methods of evaluation, semi-structured interviews and focus
groups are the most often used instruments for gathering the views of participants on certain topics and
issues.

Qualitative PRA tools of semi-structured interview and focus group discussion (FDG) technique were
selectedbyCasindotechnical team for Yogyakarta and Central Java Region in order to analyze the energy

needs ofrural communit iesin selected villages. While quantitative questionnaires are structured in the

variety ofanswers that a respondentchooses from, qualitative surveys and focus groups allow for more

nuanced, semistructured and open-ended responses.The objective of both techniques is to capture

val ues, attitudes and preferences of participants to
phenomenon of energy needs and services. Brief explanatiors related to the semi-structured interview

and focus group discussions are as follows:

1) Semi-structured interview

fi S e-stiuctured interviews 7 conversations based on a set ofguideline questiong are a key technique in

participatory research, and a powerful way of learning about the views of older people 6 ( HAI , 200 2) .
Although all guideline questions will be asked during aninterview T albeit with the possibility of varying

order T new questions may arise during each interview. Therefore, the interview process is flexible

compared to the rigidly structur ed interviews that we will turn to in the next section. This kind of

flexibility will allow the interviewee to describe events, observations and issues in very personal terms and

he/she will thus be less restricted to respond to questions in his/her own wo rds. The set of questions

however, will ensure comparability of data when the interviews are analyzed.

The guideline questions of the interview should be organized according to topical areas of inquiry that
should succeedeach otherinalogical fashion. e language used should be comprehensible and jargon
free. It is obvious that the interviewer has to be able to speak the language of the community in which
he/she will conduct semi-structured interviews.

An ability to (a) ask short, simple and easy questions, to (b) listen attentively, to (c) steer the interview
sensitively in the desired direction and to (d) remember what was said earlier and interpret correctly

respondent 6s statements during the interviewAtahee of pa
outsetofaninterview, itisimportant to select appropriate participants, to explain why the researcher(s)
conduct this interview, to record the intervieweeds n

individual belongs to certain community institutions, how large the residential household is and how the
interviewee locates him/herself within the community. Being outfitted with good quality recording
23



equipment and making sure that the interview location is quiet and private are practical issu es that are
important for successful interviewing.

2) Focus group discussions(FGD)

Focus group discussions are fia research strategy which
small groups of people, on a wmhlreern Off ooccucsdBs ioans sswWer, a s
(Marshall, 1998). The difference between individual semi-structured interviews and focus group

discussionsis that the latter gives an opportunity to follow the group dynamic that evolves during the

discussion. Howi nt er vi ewees react to each otherdés responses
reaction to what other participants have expressed is of core interest during a focus group discussion.

Since participants may argue about certain aspects of an issue thatis being discussed during a focus

group, the reactions expressed and opinions voiced may be more realistic compared to an individual

interview. In addition, views of participants can be challenged by others more profoundly than in a semi -

structured intervi ew. Thus, focus group discussions ideally complement semistructured individual

interviews.

The moderator who facilitates the focus group should try to be not too intrusive and should rely on a
rather unstructured setting for the discussions to extract the opinions, views and perspectives of the
participants. He/she should have a rather small number of guiding questions to stir the discussion and
should intervene minimally. Only when the discussion veers clearly off track or when there are
unproductive sile nces, should the moderator getinvolved. The moderator should record the discussions
on audio equipment and make notes on the non-verbal behavior of the participants. Naturally, the main
interest would be on the range of opinions expressed, who are the ophion leaders and how.

4.1.4 Organizing a PRA

A typical PRA activity involves ateam of people working for two to three weeks on workshop discussions,
analyses, and fieldwork. Several organizational aspects should be considered:

1 Logistical arrangements should consider nearby accommodations, arrangements for fieldwork
days, organization for community meetings during the PRA, and material supplies such as
demonstration tools, presentation materials and survey forms.

1 Training of team members may be required, parti cularly if the PRA has the second objective of
training in addition to data collection.

1 PRA results are influenced by the length oftime allowed to conduct the exercise, scheduling and
assignment of reportwriting, and critical analysis of all data, concl usions, and recommendations.

1 A PRA coveringrelatively few topics in a small area (perhaps two to four communities) should
take between ten days and four weeks, but a PRA with a wider scope over a larger area can take
several months. Allow five days for an introductory workshop if training is involved.

4.2 Design and Implementation Of Participatory Rural Appraisal (PRA) for
Energy Needs Assessment

4.2.1 Actors of PRA Workdor Energy Needs Assessment
Some actors havean important role in the success ofa PRA. In the PRA survey conducted inthe
framework of the CASINDO program for energy needs assessment, key actos of the PRA can be
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categorizedinto two groups, i.e.,Participation :rural community and local government, Teamwork and
facilitator :technical team andregional office or dinas energi ofregency. The description of responsibility,
function and involvement of each actor are given as follows:

o Participation. Local people'sinputinto PRA activities is essential to its value as aresearch and
planning method and as a means for diffusing the participatory approach to development. The
participants that attended inthe PRA activities were thefollowing:

A Group of community and household s (kelompok masyarakat dan rumah tangga) which
canbedivided into several classes depenthg on the income level or different job/works
classification.

A Local entrepreneurs: the existing local entrepreneurs/home industry, farming or
breeding).

A Local stakeholders: Kepala Dusun (hamlet chief), Pemerintah Desa (village government
representative) dan Kecamatan (district government representative).

A Community stakeholders: tokoh masyarakat (community leaders, religio usleaders, etc.),
BPD (badan perwakilan desalvillage representative board).

o Teamworkand Facilitator. The team consistedoftechnical team of CASINDO and representative
of Dinas Energi. The CASINDO technical team had the responsibility to prepare, design and
organize the PRA acivities. They alsoensured that the validity of PRA data relies on informal
interaction and brainstorming among those involved. To this end, the technical team involved the
regional officer of Dinas Energi with perspective and knowledge on the area's conditions of energy
status and potential; and with help by local stakeholders, the technical team should also be
gathering information on traditions, and social structure in the selected area. During the PRA
activities, i.e. FGD, the technical team also provides the facilitator (surveyors) for the interview
and moderator with instructions on how to guide the discussion within the rural community.

4.2.2 Design and Implementation of PRA Workson Energy Needs Assessment

In order to capture the specific social reality of energy needs inthe selected villages/locations, a
comprehensive research design based on a combination of quantitative and qualitative methods was
constructed. Data collected by quantitative research methods is rarely sufficient to provide a full
explanation of such issues i.e. the observable social and economical issues in selected villages. The
guantitative data can be collected from several sources, i.e., Data Monografi Desa (village monographic
data), statistical data from Regency/Regional Statisti cal Central Bureau (biro pusat statistik). Integrating
guantitative analysis with qualitative methods is important to provide policy makers with a
comprehensive portraitofthe socio-economic situation and problems of various social groups. Such an
integrated approach would also be of use in reviewing and appraising the energy needs assessment.

Figure 4.1 shows the framework and methodology ofthe quantitative and qualitative research method
combination used in the energy needs assessment. In this energy med assessment framework, the
research methodology is divided into three phases, i.e., initial phase which consists of pre-study and PRA
design; intermediate phase which consists of the PRA study, energy need assessment and policy
formulation, and final ph ase which consists of dissemination and reporting of works. The detail activity of
each stage conducted in energy need assessment is also presented in the note of Figure 4.1.
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a. General Flowchart of Work Phases

Energy Needs
l Identification

and Assessme Energy Policy
Formulation

community
groups

Prestudy:

Effective
Pro-Poor

Energy PR
Strategy Workshop and

FGD

Material,
Discussion with
Dinasand

Communit

Figure 4.1: Energy Needs AssessmenErameworks using PRA Approach

b. Framework of Work Phases in Energy Needs Assessment

Framework of Pro  -Poor Energy Strategies and Policy

Initial Phase: PRE-STUDY & PRA DESIGN

Stage 1: An overview of existing condition and situation in selectedlocation and regency related to

Local Economic Development (LED): potential and problems.

1. Visitstakeholder (Dinas Energi)

2. Finding |iteratures (i.e., AKecamatan dal an
potential villages in selected regencies.

3. Decide the selected location of village(s)

Stage 2: Survey for Initial Information, Quantitative Data (Socio -Economic, Demography,

Administrative, Infrastructure and Energy Potential of Selected Locations) and PRA Design

1. Design activities and conduct discussions

2. Discuss with stakeholders

3. Collectthe data: statistical datafrom BPS for demography of selected location, energy
potential.

4. Pre-survey: Visitto selected locations.

5. Design of PRA survey.

Intermediate Phase 1: PRA and FGD
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Stage 3:Participatory Rural Appraisal (PRA) Study

Qualitative Approach: Conduct Semi-structured interview and Focus Group Discussion.

1. Conductsurveysofhousehold and meetings with involved communities

2. Visit (interview) household, local stakeholders and local entr epreneurs/business locations.
3. Collectthe data on entrepreneurs/business locations.

Stage 4: Data Analysis and Discussion

Activity 4.1:

1. Analyze the PRA results

2. Conductthe dissemination of PRA results with technical team and related stakeholders.
3. ldentify the energy situation, problemsin the community for discussion in next stage.

Activity 4.2:
Technical team and involved stakeholders formulate energy policies to address the identified
energy problems in community.

Intermediate Phase 2: Workshop and FGD for Energy Need Identification and Energy Policy
Formulation

Stage 5: Workshop and Focus Group Discussiorfor energy policies with stakeholders (regional

governments and Dinas Energi) and community representatives.

1. Conduct effectivecommunication with local stakeholders and community for responses/input
regarding to proposed energy policy and program.

2. Propose the selected appropriate technology related to energy issues (potential) and policy.

Final Phase: DISSEMINATION AND REPORTING

1. Dissemination and presentation of final proposed policy and program in technical meetings
with energy forum/seminar.

2. Compilation ofresults and discussions.

3. Writing the final report .

c. Note s on Energy Needs Assessment Phase

1. Phase 1: An overview of quantitative data in relationship with local economic development (LED),
social data (demography and administrative), infrastructure and energy potential.

This stage is a prestudy and survey conducted to gather quantitative data and information for the energy
needs assessment workinthe selected villages. Initially, the location of study was selected by the Casindo
technical team based on the initial information collected from the correspondences and communications
in seminar, pr evious projects and meeting with local and regional stakeholders. However, consequently,
the technical team comprehensively reviewed the selected locations by discussion and communications
conducted in the activities as described below.

First of all activ ities in this stage, the intensive communication by CASINDO technical team with Dinas
Energi Y ogyakarta (province), Dinas Energi Bantul (regency) and BPS (Biro Pusat Statistik) was carried
out. The outcome of this activity wasto provide a generaldescription of the selected locations,their
social-economic situation, infrastructure and energy potential. The technical team also askedfor
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suggestionsand input for the energy needsassessments, i.e., any energy problems and policies/program
that have been implemented inthe regency andin the selected locations.

After location selection, the technical team visited the sitesto conduct the initial survey to capture the real
view ofthe socio-economic situation , topography of site, condition ofin frastructure and energy potentials.
The team also carried outabriefintroduction to local stakeholders on CASINDO project and requested
legal permission to conduct the PRA (Participatory Rural Appraisal) survey. At the same time, the team
also discussedwith local stakeholder sthe community cultural background and possible energy problems.
Based onthe information collected and intensive communication, the technical team then finally selected
Segoroyoso and Wirokerten village as locations of study in CASINDO.

2. Phase 2: Participatory Rural Appraisal (PRA)

Participatory Rural Appraisal topics

In this stage, a Participatory Rural Appraisal or PRA survey was conducted in Segoroyoso village,
Kecamatan Pleret and Wirokerten village Kecamatan Banguntapan in Bantul regency. The PRA consisted
of two activities, (1) semi-structural interview s and (2) focus group discussions, for qualitative data
collection from rural community . The survey wasconducted by visiting a selected cluster community,
local stakeholders, local entrepreneursand community group s. | nformation was collected during the
survey (semi-structured interview) and focus group discussion on the following issues:

 GENERAL RESPONSE
1. To describe the general community activities (social and economic) of
villages/hamlets/neighborhood/household environment
2. To describe the community prosperity/welfare.
3. To briefly illustrate the energy problem sin villages.
4. To getinformation on status and problem ofkerosene to LPG energy conversionin village.

1 HOUSEHOLDS
1. To listthe type ofenergy currently used for domestic activities, community services and by

the local entrepreneurs.

To describe the daily life/lifestyle of household and community .

To listand describe the current energy problems based on household ativities.

To listthe energy needs, sources and consumption (cost) for energy.

To tabulate the energypriorities for households.

To listthe economical potential in household, i.e., farming, breeding.

To formulate the available energy potentials in neighborhoods and nearby.

To describe the understanding ofrenewable energy potentials and sources possibly available

in the village.

9. To share theidea ofhow the local/regional governmentcan act on energy problems and to
improvethe energy access in the community.

10. To getthe opinion on the willingness to pay/invest in energy infrastructure.

®NDU A WN

1 LOCAL ENTREPRENEURS
1. To geta betterinsightincurrentenergy related problems.
2. To calculate the energy needand the consumption (cost) for energy.
3. To formulate the energy potentials surrounding their village(s) .
4. To rank the priority energy use saccording to the urgency ofa problemforlocal
entrepreneurs.
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5. To describe the understanding ofrenewable energy potentials and sources possibly available
in village.

6. To share theideaofhow the local/regional governmentcan act on energy problems and to
improvethe energy access inthe community.

7. To getthe opinion onthe willingness to pay/invest in energy infrastructure.

8. To identify possible economic activities (development) that can be operated ifnew energy has
been supplied to the sites.

1 LOCAL COMMUNITY GROUP
1. To geta betterinsightincurrentenergy related problems.
2. To calculate the energy need and consumption (cost) for energy.
3. To describe the understanding of renewable energy potentials and sources possibly available
in village.
4. To share theidea ofhow the local/regional governmentcan act on energy problems and to
improvethe energy access inthe community.

Design of Survey: Calculation of Respondent sSample

Respondents sampled for a semi-structure interview should be determined properly. We use the
terminology of ARespondent o for ho deeampldsdver¢daseionand | o
population income stratification and work classification and the nthey werecalled respondent clusters, as

follows:

Cluster 1 : Lowincome, household, work: farmet/ services

Cluster 2 . Medium income, household, work: farmer/ services with additional income
Cluster 3 : Mediumincome, household, work: officer (gov ernment)

Cluster 4 . Medium income, local entrepreneur in various sectors

The ratio ofhousehold and local entrepreneurrespondent obtained is 6 (cluster1, 2, 3) : 4 (cluster 4). This
ratio is used for sampling of households and wascalculated as follows:

Respondents(households/local entrepreneur s) wereobtained by arandom sampling method calculated
from the total population in the target villages. Due to the large population in selected villages, e.g.,
Segoroyoso village: 5,6011people, the respondents samping wasreduced to the hamlet (dusun) level,
based ontheconsideration that the demograph ic characteristic of each hamlet is relatively similar in the
village. Each hamlet hasan average population of 623 peoplel2 Based onfamily size per household
(3/household 13), the population ofthe household respondents sample obtained is 207 household (KK).

11 Source: Bantul dalam Angka 2008.
2There are nine hamlets in Segyoso vilage. The population of each hamlet is averagely obtained from total
vilage population divided by numbers of hamlet, is that 5601/9= 623 people/hamlet.
13 Source: Bantul dalam Angka 2008.
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Considering aspecific error tolerance of15 % and confidercelevel should be 90 %, the sample size for the
survey should be 26 households.

With respect to assumed composition of clusters with 60 % of households (1 : 2 : 3) and 40 %of local
entrepreneurs (cluster 4) divided among the clusters following the formula 1:2: 3: 4 =20 %, 30 %, 10 %,
40 %, the numbers of respondent per cluster can be designed as:

Cluster 1 . 5 households
Cluster 2 . 8 households
Cluster 3 : 3households
Cluster 4 : 10 households

The total number of respondents in clusters 1 to 4 is about 26 households, which is considered a
representative sample.

Analysiso fPRA survey forEnergy Needs Assessment and Formulating the Local Energy
Policy

The main issuescoveredby this analysis were (1) current energy consumption of the community , (2)
energy related needs and problems; and (3) energy priorities in rural community . Based on these issues,
results from the PRA and FGD were identified, tabulated, analyzed and summarized, to answer the
following questions:

1 What is the energy use/needsand expenses inthe community and what are the energy-related

business opportunities in the villages?

What are the energy prioritiesand business opportunities listed by the community in the villages?

What are the energy potentials in selected locations?

How to calculate the energy potential in the villages/community?

How to formulate several alternative energy policiesfor the selected community and local

entrepreneurs to address the energy needs properly?

1 What appropriate renewable energy program ahould be proposed for projectimplementation

regarding the identified energy needs?

How do we analyse the energy needand costsfor arenewable energy program?

How do we design the possible financial/investment scheme for energy program implementation?

How do we use thewillingness to pay (WTP) and ability to pay (ATP) ofthe community and local

entrepreneurs to design apossible financial scheme?

1 How do we setup the local institutions and stakeholdersto beinvolvedin the energy policy and
program?

1 How do we identify possible economic activities (development) if new energy has been supplied
to the sites?

=a =4 =4 =4

= =4 =

Workshopand FGD  on Energy Policy and Program with Regional Government, Local
Stakeholders and Community Representative

In this activity, a half -day workshop and focus group discussion has been conducted with regional
government (Dinas Energi and Bappeda), local stakeholders and community representative to discuss the
alternative energy policy and program sthat could be formulated by the Casindotechnical team and Dinas
Energi. The main issues delivered in this workshop and FGD were (1) energy priorities and policy for
community and business opportunities in the village: energy policy and programs were proposed based on
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the PRA from previous activity; (2) lessonlearned on renewable energy use for household and business;
(3) how to improve the energy access by using local energy potential/sources; @) local energy program

formulation, simple roadmap and a possible financial scheme for its implementation in the selected

community.

Results from this workshop and discussion will be used asthe main input for the proposal of an energy
program and policy to regional energy office. Particularly for a local financial scheme which may be
implemented by inviting potential investors/don orsor by partial subsidy scheme by regional government
and energy self sufficient program, there are three important issues that should be addressed in the
proposal, as follows:

1 To evaluate possible financial (or credit) scheme for energy installation susing appropriate
technology.

1 To calculate the cash flow analysisfor the energy installation.

I To estimate the pay-back period ifinvestments and creditscheme should be implemented.

4.3 Current Energy Situation and Consumption

The currentenergy situation,i.e., energy consumption and problem sin Segoroyoso village presented in
this section are analyzed from the data collectedby the Biro Pusat Statistik (BPS, statistical bureau of
Bantul regency ), the semi-structured interview and focus group discussions (FGD).

Table 3.1 presents the type of energy which is used ithe community. Most household activities are using
electricity from the PLN grid. Based on the statistical data, the ratio of electricity connection in Bantul
regency is 80.05%and from field observation, all households in the study area have been connected to
PLN electricity grid. Cooking is also one ofthe principal energy needsin household activities. Although
the kerosene to LPG conversion program has been implemented, the kerosene is still used for cooking to
trigger the fire. Regardless most households use firewood as the principal energy source for cooking.
From the interview, the community is stillcomplaining about the availability of kerosene which is limite d
and expensive. They said thatto use LPGonly for cooking is more expensive than using a combination of
LPG and firewood. Some others are still afraid to use LPG due to often heard of explosiors of3-kg gas
cylinders.

With regard to energy conservation in households and for saving on energy expenditures, most
respondents use acombination of firewood and gas for cooking purposes. Particularly for local food

producer/ entrepreneurs, such as fikreceko cr aclrgy s,

for production. Even the high-income households, are also still using thiscombination of energy sources

for their cooking. Based on their experiences, the combination of these energy types may reduce the cost
of energy for cooking. This indicates that the target ofthe kerosene to LPG conversion program maybe not
be successfully achieved inthis community.

Table4.1: Summary of energy usi selected village of study

ype ot Energy Supply/Source Renewable
Activit
Y | Electricity| Fuelq1) | Firewood LPG Electricity Fuels Firewood LPG Energy
; Buy &
- 3 3 3 - -

Cooking Buy Collected Buy
Lighting 3 3 - - PLN Buy - - -
Ironing 3 B B B PLN B - - N
Transportation B 3 - - Buy B - _
Entertainment 3 - - - PLN - - - R
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Entrepreneurs)

Washing 3 - - PLN - - - -
Sewing 3 R R PLN R R R N
Production Buy &

(Local 3 3 3 PLN Buy Collected Buy -

'Fossil fuels, i.e., kerosene, diesel, petrol.

Kerosene is also used for lighting when thereis an electricity blackout. Inconsistency of power supplies
from PLN is also a source of complaints by respondents due to its disturbanceofsocialactivities at night.
Forlocal entrepreneurs, such as cattlebreeders, the power blackout may result in disrupted works, e.g.,
delay in cleaning cattle cages due to they are stillusing electric pumps.

A description of energy consumption gathered from in -depth semi-structured interview in each
respondent cluster/class is shown in Tables4.27 4.8. The consumption of energy in each household and
local entrepreneur class strongly depends on the gross incomeof the respondents. I n the case of local
entrepreneurs, the production activities are also influencing the energy expenses.

Based onthe survey and varied data of household, we decided to separate 4 household class and 3 local

entrepreneur class.

Household class 1 : officer (fixed salary per month), previously in survey categorized asCluster 3
Household class 2: farmer, previously in survey categorized asCluster 1

Household class 3:farmer with additional incomes, previously in survey is categorized as Cluster 2.
Household class 4: services with no additional incomes, previously notstated in survey category.

For three local entrepreneur class were derived from Cluster 4, with respect to the monthly income.

EnergyConsumption Portiorin Community (household and local entrepreneurs)

Table 4.2. Category

: Household Class 1 |

Class 1

Range

Remark

Background:

government officer I

Isom e household have additional income from
farming and local entrepreneurship.

Income range/average:

IDR 2 million/month 2

ZAverage gross income

Energy consumption portion in household
(inrange):

. transportation

. kerosene for cooking/lighting
. firewood-cooking

. electricity (connected to grid)
. LPG for cooking?®

. diesel/solar for multipurpose

OO WNE

457 55 %
31 5%
0 %*
2071 25 %
15732 %
0 %

SLPG consumption from 3 kg and/or 12 kg gas
cylinder.

“Most respondentsin this class; do not use
firewood as themain energysourcefor cooking
anymore. However, respondentwho have
home industry, i.e., crackers, use firewood in
food process. If the income from hom e industry
is predominant, the household is categorized in
local entrepreneur class.

Energy consumption per monthin IDR:

IDR200 T 350thousands

Iltisabout 107 15 % (average 12 %) from gross
income per month

Example of energy consumption distribution in household class 1%
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H transportation

H electricity

® kerosenecooking/lighting® firewood-cooking

& | PGcooking

5Analysed from the PRA survey

Example of spreadsheet calculation:

Rumah Tangga 1: Siti Ngaisah

. . Consumption/ Price Unit Per month
Jenis Energi month (IDR/Rp) Expenses
1 |Petrol 34 450( 13500( 44%transportation
2 |Kerosene 2] 800( 16000 5%kerosene-cooking/lighting
3 |Firewoods 0 0 0 0% firewood-cooking
4 |Electricity 8000 Rp. 600/kwh 80000 26%electricity
5 |LPG (3kg/12kg) 1 7600 76000 25%LPG-cooking
Expenses in Tptal  30700( 100%
a. Gross household income per month (3! Rp2,500,000.00
b. Energy expenses/month Rp307,000.00
c. Percentage of energy expenses to gros 12.28%
Table 4.3 Category : Household Class 2
Class 2 Range Mark
Background: Farmer?! Household income is predominantly from

agricultural farming activities.

Income range/average:

IDR 750 thousandsimonth 2

2Average gross income (note: it is about
IDR 25,000.00 per day)

En ergy consumption portion in household
(in average):

1. transportation

. kerosene for cooking/lighting
. firewood-cooking

. electricity (connected to grid)
. LPG for cooking?

. diesel/solar for multipurpose

o wWN

21%
2%
46 %*
14%
17%
0%

3LPG consumption from 3 kg and/or 12 kg
gascylinder.

4Respondents in this class still use
firewood asthe main energy sourcefor
cooking becausekerosene is expensive.
Theyuse acombination of LPG, firewood
and kerosene for cooking.

Energy consumption per monthin IDR: (in
average)

IDR 325 thousands

It is about 43 % from grossincome per
m onth

Example of energy consumption distribution in household class 2 >:
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Rumah Tangga 1: Tukija

M transportation W kerosenecooking/lighting
i firewood-cooking

i L PGcooking

H electricity

5Analysed from the PRA survey

Example of spreadsheet calculation:

Rumah Tangga 1: Tukijah

) ) Consumption/ Price Unit Per month
Jenis Energi month (IDR/Rp) Expenses
1 |Petrol 15 4500 67500 21%transportation
2 |Kerosene 1 800¢ 8000 2%kerosene-cooking/lighting
3 |Firewoods 30 5000 15000( 46%firewood-cooking
4 |Electricity 46000 Rp. 600/kwp 46000 14%electricity
5 |LPG (3kg/12kQ) 4 13509 5400Q 179%4LPG-cooking
Expenses in Tptal ~ 32550( 1009
a. Gross household income per month (3f Rp750,000.00
b. Energy expenses/month Rp325,500.00
c. Percentage of energy expenses to gros 43%
Table 4.4 Category : Household Class 3
Class 3 Range Mark
Background: Farmerand local entrepreneur?! Household income is predominantly from

farming and local entrepreneurship
actiities.

Income range/average:

IDR 750 thousandsimonth 2
IDR 1.57 2 million/month 3

2Av erage gross income from agricultural
farming (IDR 25,000.00 per day)
3Average income from local
entrepreneurship/home industry, i.e.,
broiler chicken trading.

Energy consumption portion in household
(inrange):

1. transportation

. kerosene for cooking/lighting
. firewood-cooking

. electricity (connected to grid)
. LPG for cooking?

. diesel/solar for multipurpose

okl wN

20 58 %4 (40 %)
2% (2 %)
327 46 %5(40 %)
67 15 % (10 %)
37 16 % (8 %)
0 %

SLPG consumption from 3 kg and/or 12 kg
gascylinder.

“Difference in fuel consumption for
transportation depends on jobAvork
activity.

SRespondents in this class still use
firewood as anenergy source in cooking
becausekerosene is expensive. Theyuse a
combination of LPG, firewood and
kerosenefor cooking.
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Energy consumption per monthin IDR:
(in average)

IDR 400 thousands
m onth

It is about 16 % from gross income per

Example of energy consumption distribution in household class 3 ¢:

46%

m transportation

16% m kerosene-
cooking/lighting
firewood-cooking

m electricity

LPG-cooking

SAnalysed from the PRA survey

Example of spreadsheetcalculation:

] ) Consumption/ Price Unit Per month Part
Jenis Energi
month (IDR/Rp) Expenses sce.2
1 |Petrol 15 450( 67500 20%
2 |Kerosene 1 800( 8000 2%
3 |Firewoods 30 500( 15000( 46%
4 |Electricity 50000 Rp. 600/kwh 5000d 15%
5 |LPG (3kg/12kg) 4 13500 54000 16%
Expenses in Tptal  32950( 1009
a. Gross household income per month (3! Rp600,000.00
additional income  Rp1,500,000.00
total income: Rp2,100,000.00
b. Energy expenses/month Rp329,500.00
c. Percentage of energy expenses to gros 16%
expenses (average) Rp399,500.00
Table 4.5 Category : Household Class 4
Class 4 Range Mark
Background: Servicel(workshop) Householdincome is only from service

sector.

Income range/average:

IDR 1.5 million/month 2

2Average gross income

Energy consumption portion in household
(sample):

1. transportation

. kerosene for cooking/lighting
. firewood-cooking

. electricity (connected to grid)
. LPG for cooking?

. diesel/solar for multipurpose

ouhhwN

35%
4%
19%
3%
5%
35%5

SLPG consumption from 3 kg and/or 12 kg
gascylinder.

4Respondents in this class still use
firewood as anenergy source in cooking
becausekerosene isexpensive. Theyuse a
combination of LPG, firewood and
kerosene for cooking.

5Solarisused for workshop.

Energy consumption per monthin IDR:
(in average)

IDR 782 thousands

It is about 52 % from gross income per
m onth

Example of energy consumption distribution in household class 2 *:
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Rumah Tangga 3: Rismanto (servic

® solar

W LPGcooking

H transportation

M kerosene
cooking/lighting

i firewood-
cooking

H electricity

SAnalysed from the PRA survey

Example of spreadsheet calculation:

Rumah Tangga 3: Rismanto (service)

. . Consumption/ Price Unit Per month
Jenis Energi
month (IDR/Rp) Expenses
1 |Petrol 64 450( 27000( 35%
2 |Kerosene 4 800( 3200d 4%
3 |Firewoods 30 500( 150004 19%
4 |Solar 64 450( 270000 35%
5 |Electricity 20009 Rp. 600/kwh 20000 3%
6 |LPG (3kg/12kg) 3 13500 4050Q 5%
| 78250 95%
a. Gross household income per month (3! Rp1,500,000.00
additional income Rp0.00
total incoma:  Rp1,500,000.00
b. Energy expenses/month Rp782,500.00
c. Percentage of energy expenses to gros 52%
d. Daily expenses Rp15,000.00
e. Monthly expenses Rp450,000.00
f. Total expenses Rp1,232,500.00
g. Saving Rp267,500.00
Table 4.6 Category : Local Entrepreneur Class 1
Class 1 Range Mark
Background: Crackers (Cow Skin) Productiont Household income is only from food

production sector.

Gross production cost per month/
average:

IDR30 i 100 million/month 2

2Av erage gross income forproduction. Net
income/benefitper month is around IDR
500 thousandsto 3 million.

Energy consumption portion in household
(range):

1. transportation (petrol and solar)
2. kerosene for cooking/lighting

. firewood-cooking

. electricity (connected to grid)

. LPG for cooking?

. diesel/solar for multipurpose

o hw

26 -59 %
0-1%
35-57 %
2-9%
0-9%

0%

SLPG consumption from 3 kg and/or 12 kg
gascylinder.

4Respondents in this class predominantly
u se firewood asenergy source in
food/crackers production because
keroseneis expensive. They only use LPG
in a little part of production/cooking.

Energy consumption per monthin IDR:
(in average)

IDR 2.5 T 3.6 millions
(average 2.9 millions)

It is only about 4 - 10% of production cost
per month

Example of energy consumption distribution in local entrepreneur class 2 >
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H transportation

H electricity

2. Mawardi (Crackers)

35%

H kerosenecooking/lightings firewood-cooking
& | PGcooking

SAnalysed from the PRA survey

Example of spreadsheet calculation:
2. Mawardi (Crackers)

Consumption/month Price Unit Per month
Type of Energy (IDR/Rp) or (IDR Comsuptiol
or Day/month per day) Expenses
1 |Petrol 30 50000 150000( 52%
2 |Kerosene 5 800( 40000 194
3 |Firewoods (truck) 1 100000p 100000( 35%
4 |Electricity 12000p Rp. 600/kwh 120004 4%
5 |LPG (3kg/12kg) 3 76000 22800( 8%
Expenses in Tptal 288800( 1009
a. Net income per month (30 days) Rp1,000,000.00
b. Energy expenses/month Rp2,888,000.00
c. Production expenses / month Rp30,000,000.00
d. Percentage of energy to production expese 9.63%
Table 4.7 Category : Local Entrepreneur Class 2
Class 2 Range Mark
Background: Cow Slaughter? Household income is only from this

sector.

Gross production cost per month/
average:

IDR5 1T 10 million/month 2

2Av erage gross income for production. Net
income/benefitper month is around IDR
5 00 thousands to 3 million.

Energy consumption portion in household
(range):

1. transportation (solar)

2. transportation (petrol)

3. firewood-cooking

4. electricity (connected to grid)

5. LPG for cooking?

6. diesel/solar for multipurpose (fire
starter)

3LPG consumption from 3 kg and/or 12 kg
gascylinder.
4Respondents in this class predominantly

36% use firewoodasenergy source in cooking
47 % of animal food becausekerosene is
12 % (average)’ expensive. They donot use LPGor this
2% purpose.
0%
3%

En ergy consumption per monthin IDR:
(in average)

IDR average 2.5 millions

It is only about 25 % of production cost
per month

Example of energy consumption distribution in local entrepreneur class 2 >
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H transportation

H electricity

2. Mawardi (Crackers)

35%

& LPGcooking

H kerosenecooking/lightings firewood-cooking

SAnalysed from the PRA survey

Example of spreadsheet calculation:

2. Arwan Widodo (Cow Slaughter)

Consumption/month Price Unit Per month
Type of Energy (IDR/Rp) or (IDR Comsuptiot

or Day/month per day) Expenses
1 |Solar 30009 30 900004 36%
2 |Petrol 40000 30 120000( 47%
3 |Firewoods 60 500( 300004 12%
4 |Electricity 60009 Rp. 600/kwh 6000d 2%
5 |Solar for fire starte| 250 30 7500d 3%
6 [LPG (3kg/12kg) 0 7600 0 0%
Expenses in Tptal  253500( 1009

a. Net income per month (30 days)

b. Energy expenses/month

c. Production expenses / month

d. Percentage of energy to production expese

Rp1,000,000.00
Rp2,535,000.00
Rp10,035,000.00

25.26%

Table 4.8 Category

: Local Entrepreneur Class 3

Class 3

Range

Mark

Background:

Chicken Slaughter?!

Household income is only from this
sector.

Gross production cost per month/
average:

IDR7 1 15 million/month 2

2Av erage gross income for production. Net
income/benefitper month is around IDR
500 thousandsto 3 million.

Energy consumption portion in household
(range):

1. transportation (solar)

. transportation (petrol)

. kerosene

. firewood-cooking

. electricity (connected to grid)
. LPG for cooking?

OO WN

277 55 % (41%)
167 31 % (24%)
07 3% (1%)
61 14 % (10%)
8126 %(17 %)
07 14 % (7%)

SLPG consumption from 3 kg and/or 12 kg
gascylinder.

4Respondents in this class predominantly
use firewoodasenergy source in cooking
becausekerosene isexpensive. They do
not use LPGactivity .

Energy consumption per monthin IDR:
(in average)

IDR 3.8 7 8 millions
IDR average 5.7 millions

It is only about 52 % of production cost
per month

Example of energy consumption distribution in local entrepreneur class 3 >
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1. Sarwidi (Chicken Slaughtel

H dieseltransportation® petrol-transportationi firewood-cooking

H electricity & | PGcooking

5Analysed from the PRA survey

Example of spreadsheet calculation:

1. Sarwidi (Chicken Slaughter)

Consumption/month Price Unit Per month

Type of Energy (IDR/Rp) or (IDR Comsuptiot
or Day/month per day) Expenses
1 [Solar 70000 30 210000( 55%
2 |Petrol 40000 30 120000( 31%
3 |Firewoods 3( 700( 21000( 6%
4 |Electricity 30000p Rp. 600/kwp 30000( 8%
5 |LPG (3kg/12kg) 0 76000 0 0%
Expenses in Tptal 381000( 1009

a. Gross income per month (30 days) Rp7,000,000.00

b. Energy expenses/month Rp3,810,000.00

c. Production expenses / month Rp3,810,000.00

d. Percentage of energy to gross income 54.43%

Summary of results:

1.

The amount ofenergy useby households and local entrepreneurs is strongly influenced by the
monthly gross income and the daily activities o ftheir employment background. Generally, higher
income will increase the need for energy and of course, the cost of energy will be raised.

Generally, there arefive types ofenergy services used biiouseholds and local entrepreneursfor
their daily activities. Petrol and dieselfuel are commonly used for transportation. Transportation
mode of motorcycle, light car (sedan, wagon, etc.) and truck for local entrepreneur/business is
main transport ; however, only motorcycle is usually available in each household.

Kerosene, as mentioned before, is used for cooking however, the use of this energy is not
significant . They usually only use keroseneas afire starter in wood stove sand for lighting whe n
there is an electricity blackout.

Firewood is still the predominant energy for cooking. It is due to the availability of firewood in
surrounding areas/villages and it is also cheaper compared to kerosene. Beside firewood, LPG is
usedineveryclass of households. For local entrepreneurs, i.e., animal slaughter class 2 and 3,
LPG is not used for cooking due to it being more expensive than firewood. Table 4.9 presents
comparison of frewood use in household and entrepreneurs in study area.
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Table 4.9. Comparison of firewood use

Percentage ofirewood
use from all energy
expenses

Average monthly

Cluster and class . .
income/production

Household class 1 IDR 2,000,000 0 % (onlyuses LPG)
Household class 2 IDR 750,000 46 %

Household class 3 IDR 1,500,000 40 %

Household class 4 IDR 1,500,000 19 %

Entrepreneur class 1 IDR 3@ 100,000,000 45 %

Entrepreneur class 2 IDR &; 10,000,000 12 % (some casesmay u

to 80 %)
Entrepreneur class 3 IDR % 15,000,000 10 %

5. Cost of energy consumption per month for households and local entrepreneurs is also varied

depending on household or business activities. Table 4.10 summarses the energy consumption
per month for every class of respondents.

Table 4.10. Comparison of energ/ expanses

Average monthly

Percentage from monthly

Cluster and class . .
income or production

Energy expenses

income/production

Household class 1

IDR 2,000,000

IDR 20@ 350,000

10¢ 15 % (average 12 %

Household class 2 IDR 750,000 IDR 325,000 43 %
Household class 3 IDR 1,500,000 IDR 400,000 16 %
Household class 4 IDR 1,500,000 IDR 700,000 52 %

Entrepreneur class 1

IDR 3@ 100,000,000

IDR 2.5 3,600,000
(average 2.9 millions)

4¢10 % (average 8 %)

Entrepreneur class 2

IDR & 10,000,000

IDR2,500,000

25%

Entrepreneur class 3

IDR % 15,000,000

IDR 3.&; 8,000,000

52 %

(average 5.7 millions)

Asshownin Table4.10,the highest percentageof household income spentfor energy is about 43
i 52 %, whichisthe case forhouseholdswith the employment background asfarmersand service
providers (workshop). This means there is inadequate or limited income left for other household
demands, such as food, education,health and entertainment . However, there is a government
policy for poorcommunit iesin education and health that can reduceits cost,i.e.the educational
subsidy program of BOS program (BOS = school operational grant), and health subsidy in
Puskesmas as a centre of community/public health is provided in each village. The government
has also provided a food subsidyt hr ough fiRaskind = beras mi
community . Therefore, householsd may also spendlessmoney for these necessities

4.4 Energy Use Priority

Table4.11 and Table 4.12 showhe energy use priority list as definedby the community (household sand
local entrepreneurs) in study area based on interview and focus group discussion. The activities in
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householdare listed by priority, with the activity ontop (number 1) having the highest priority. The

columns are energy type used in every activity.

Table 4.11. Energy use priority in community (household)

Priority in Activity

Energy Type

Priority 1

Energy Type
Priority 2

Energy Type
Priority 3

next

1. Cooking LPG (liquefied petroleum | Firewood
gas)
2. Lighting Electricity Kerosene
3. Transportation Petrol Diesellmass transport)
4. lroning Electricity
5. Entertainment Electricity
6. Washing Electricity
7. Sewing Electricity

Table 4.12. Energy usepriority in community (local entrepreneur)

Priority in Activity

Energy Type

Energy Type

Energy Type

Priority 1

Priority 2

Priority 3

1. Production (cattle | Firewood Electricity ---

breeder)

2. Production (cracker Firewood LPG (liquefied Direct sun (for
industry) petroleum gas) cracker producer)
3. Lighting Electricity Powersaving lamps | Kerosene (blackout
4. Transportation Petrol Solar (mass transport) ---

4.5 Energy Problems and Facts
1. Basic human need anenergyproduction problems

The summary of energy problems written in this section is a result of focus group discussion on real
energy problems faced by the community in the study area.

1.

Increasing fossil fuels price, i.e., petrol, diesel (solar) and kerosene,hasdirectly burdened the
community. The energy priceincrement has also contributed to the increasing price of the goods
and other household needs. Thus,ahousehold must decrease the spending for energyservices,
e.g., reducing transportation activities, changing from keroseneto other types of energy for
cooking, i.e.,firewood and LPG;and saveenergy, for example by limit ing lighting in household at
night. For local entrepreneurs, increasing energy prices mean production costincreases As a
result, they should change to other type of energyto reduce the incremental cost.

Community in study areais still fearful to use LPG due to increasing number of explosion cases in
the use of 3kg gas cylindes. It causes the LPG conversion program in this village to not be totally

successful. In addition, the use of LPG only for cooking activities is more expensive compared to
the energy mix of LPG and firewood.

The electricity supplied from PLN experiences often blackouts. It may cause the disturbances in
their activities at night and business. As a result, they use the kerosene for lighting when the
electricity is blacking out.
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2. Community response on alternative and renewable energy use

Based onthe in- depth interview s, we summarize the response of community in using renewable energy
for their activities as follows: -

1.

From all respondents, there is no one employing renewable energy installations for their energy
needs/services. They worry that renewable energy cannot meet and provide adequate energy
supply for their activi ties. However, they are already aware of certain renewable energy
technologies, i.e., biogas.

Previously,there was socialization on coal briquetteas a form ofalternative energy. However, the
use of coal briquette is not effective for cooking/productio n process in food industry due to the
fire produced from coal stove cannot be controlled/turned off during the coal flaming.

Therefore, renewable energy development in conjunction with integrated economic development
at Segoroyoso village,KecamatanPleret is needed to assist the energy access ithe community
and thenit candirectly impactthe improvement of the economic situation in the village . Some
renewable energy potentials have been identified in the survey and FGD activities. Thus, a
renewable energy programcan be formulated and planned as asolution for the energy problems
in the villages.

4.6 Willingness to Pay for Renewable Energy

Inthe interview s and discussions of the PRA, respondents(households and local entrepreneurs) were
askedto describethe possibility of investing in an alternative (renewable) energy installation for their
energy needs, and also to estimate the possible monthly payments if a credit scheme is implemented for
funding the energy installation. The proposed energy installations are biogas, improved stove for Jatropha
oil and SHS (solar home system) which were selected based on the energy use priories and local
renewable energy potentials (Table 4.11 and Chapter 3). For local entrepreneurs, the proposed energ
installation was selected based on the main energy source for production, i.e., biogas for cooking. Table
4.13 presents WTP (willingness to pay) based on the respondent opinion during PRA activities.

Table 4.13. WTP for alternative (renewable) energy uses (household and local entrepreneurs)

Percentage
energy
Monthly payment (credit Monthly Gross Income,| expansegrom

Cluster and class Possible Investment

scheme) Production monthly
income or

production

Household class 1 IDR 10; 15 millions IDR 10; 20thousands IDR 2,000,000 10¢15%
(average 12 %
Household class 2 IDR 5 millions IDR 20 thousands IDR 750,000 43 %
Household class 3 IDR 20 millions IDR 25 thousands IDR 1,500,000 16 %
Household class 4 IDR 15 millions IDR 40 thousands IDR 1,500,000 52 %
Entrepreneurclass ] IDR 3@;50 millions IDR 6Q; 80 thousands IDR 3(0; 100,000,000 | 4¢10%
(average 8 %)
Entrepreneur class 2 IDR 5 millions IDR 20; 50 thousands IDR 510,000,000 25 %
Entrepreneurclassd IDR 5% 30 millions IDR 6Q; 100thousands IDR 7¢ 15,000,000 52 %
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4.7 Ability to Pay for a Renewable Energy Program

Some measure of "ability to pay"is typically used by decision-makers in the process of authorizing
projects. Similarly, government or NGO agencies commonly use some measureof ability to pay for

determining the level of grants and loans to be made available to projects. In general, those projects
targeting households with lower levels ofincome, adjusted for other basic living expenses, can expect to
receive a higher level ofgrant funds and a corresponding lowerlevel ofloan funds than projects targeting

users with higher levels of adjusted income.

The "ability to pay" analysis is a definition based on the amount that households pay for energy. Itis
relatively correlated with "residual income." Residual income is defined as the amount remaining from

householdincome after payment of housing costs, such as electrical utilities, gas or other heating utility,

mortgage or rent, and water and sewer costs.

The equations used toestimate ability to pay factors (Bureau of Reclamation) is defined as follows:

ability to pay factor = average energy expenditures+ residual income
residual income = household income - home payment - utilities - insurance and tax

Design of ATP factor = average ATPi 1.28s

Table 4.14 shows an example of calculation of ATP (ability to pay) perhouse hold for a biogas investment.
In the table, ATP is calculated for household income of IDR 1.050 million.

Table 4.14. ATP worksheet

No Analysis Cost Annual Cost
1 Income 1,050,000 12,600,000
2 Expenses

a. Housing costs 775,000

b. Taxes 25,000

c. Energy costs 170,000

d. Others 0

Total: 970,000 1,1640,000

3 Residualincome 80,000 960,000
4 Energyfor cooking 52,000 624,000
5 ATPfactor 0.65

90% Percentile of Annual ATRcost of energy (cooking
6 per residualincome (1) 0.677
7 Annual ATP 649,920
8 ATPto biogas monthly)* 54,160

Design formulation:Annual ATR cost of energy
9 (cooking) per residual income (2) 0.423
10 Annual ATP 406,080
11 ATPto biogas monthly)? 33,840
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Another approach of percentile analysis was also employed forthe ATP analysis. The percentile Analysis
is generated from the data sample from the survey ofannual residual income and annual energy cost for
cooking. Table 4.15 presents the percentile analysis of sample data and te ATP is then obtained from 90

% percentile value.

No.
Householc

1500000
970000
1050000
1220000
2850000
X
X

XX OO WN PR

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

Table 4.15 Percentile Analysis for ATP

Monthly Income Annual Income

18000000
11640000
12600000
14640000
34200000
X
X

Annual Cost for

Cooking

432000
888000
624000
432000
864000
X
X

Annuala Sy S

Annual residual costfor cooking"

income

924000
1212000
960000
2088000
5376000
X
X

i

d

i

T

0O 10 20 30 40 50 60 70 80 90 100

Annual cost forcookingper IDR 100 residual incom

per IDR 100
residual income
46.7532467532
73.2673267327
65.0000000000
20.6896551724
16.0714285714

X
X

Table 4.16 shows the comparison of ATP analysis obtained from percentile analysis and by using the
formulation. The ATP analysis is calculated based on the level d income. From this analysis, it can be
concluded that, although the community has a low willingness to pay (WTP) for abiogas installation
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(Table 3.12), based on the ATP analysisit appears that what they canpay based onhousehold income
levelsis more than IDR 45 thousand.

Table 4.16. Comparison of ATP analysis from percentile and formulation

No. Ability to Pay (IDRnonth)
Annual Income ATP factor - -
Group Percentile Formulation
1 < IDR 1,000,000.00 0.623 60,591.50 37,858.50
2 IDR1-2,000,000 0.878 50,726.64 31,694.79
3 > |DR 2,000,000 0.161 303,296.00 189,504.00
4 All income class 0.755 77,956.55 48,708.45
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5 Proposed Energy Policy and Programs

5.1 Renewable Energy Potentials in Study Area

Several renewable energypotentials in the selected villages of Segoroyoso and Wirokertenwere identified
from the BPS (existing data),site visits, interview s and FGDwhich are shown in Table 5.1 and Table 5.2.

Table 5.1. Renewable Energy Potential in Segoroyoso Village, Pleret District

Type of RE Potential

Wind

Sources

Estimated Energy
Potentials

2.5 kw*

Solar photovoltaic

3 kwh/nf/day**

Biomass

Agricultural waste/residues

222.46 ha of paddy field

Biogas

Livestock

975 cows
66 horses
117 goats
662 sheeps
6000 chickens

Biodiesel

6Jarako or J
(physic nuts)

132.80 ha
(dry land***)
It is about 27.26 %f total

area of Segoroyoso villagé

Table 5.2. Renewable Energy Potential in Wirokerten Village, Banguntapan District

Type of RE Potential

Wind

Sources

Estimated Energy
Potentials

2.5 kw

Solar photovoltaic

Biomass (sampah hutan)

Agricultural/forest waste/residue

3 kwh/nf/day**

243.5 ha of paddy field an
about 2264 ton of paddy
seed/year

Biogas

Livestock

241 cows
13 buffalos
18 horses
27 goats
120 sheeps
4400 chickens

Biodiesel

o0Jarako or J
(physic nuts)

1.9 ha
(dry land***)
It is about only 0.5 %f
total area of Wirokerten

vilage

*average wind speed in Y ogyakarta (data: Dinas Prov. DIY)
** average value of energy potential from PV in Y ogyakarta
***dry land is un productive land for agriculture
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The potential for wind energyin selected villages is notreally high. The high speed of wind is found in the
coastal area about 15 km to the southofthe villages.Further investigation concerning the win d speed and
its reliability and availability should be conducted for this energy type. Solar PV has high potential in
Segoroyoso and Wirokerten because ofthesmall seasonal variation in insulation levels, even during the
rainy season. Solar energy can bénarnessed economically through the year. Some applicationssuch as PV
water pump system, solar home systens, especially forhouseholds that are remote from the grid can
potentially beimplemented. However, the high capital cost ofthe PV installation, components supply and
maintenance aspect should be considered.

Another possible renewable energy source is biofuel from Jatropha. There is potential for a Jathropa
plantationin Segoroyoso village. Dry-land and the not-farming land constitutes about 27 % of total land
areainthe village; those lands can be cultivated with Jathropa for biodiesel production. Due to the limited
knowledge on Jathropa plantation s,the community needscapacity building on Jathropha cultivation and
crop method.

Livestock production concentrates on cattle, goats and sheep. Cows and buffaloes are used to work the
fields, but rarely marketed. The numbers of cow in both villages are more than 900 and 200 in
Segoroyoso and Wirokerten,respectively. Therefore, biogasis a large potential source of energy in the
area. Approximately 100 householdshave between2-3 cows sothe availability of cowdung is guaranteed.
There is much space available for biogas construction. The use of biogas is in line with the energy
conservation policy. Some notes of energy conservation in the biogas implementation is described as
follows:

1. Biogas is a type of energy whichemitts smaller amount of carbon dioxide in the environment
compared to fossile fuels and also helps reduce the problems ofdeforestation and land
destruction/degradation .

2. Biogas energy can replace fossil fuels in meeting household energy needs. In doing so it can
contribute towards reducing the effect of global warming.

3. Biogas energy has some equivalents for applications which is shown in Table 5.3.

4. Animal waste processed throughanaerobic digestion can reduce itsenvironmental effects and
increaseits benefitsin the form of solid and liquid or ganic fertilizer.

Table 5.3 Some biogas equivalents (Kristoferson and Bokalders 1991)

Application 1nT Biogas Equivalent
Lighting Equal to 60 i 100 watt bulb for six hours
Cooking Can cook three meals for a family of a five or six
persons
Fuel replacement 0.7 kg of petrol
Shaft power Can run a one horsepower motor for two hours

Electricity generator Can generate 1.25 kilowatt hours of electricity
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At the same time, water availability in Segoroyosois very good. Communities use wellsas asource of
cleanwater daily . Water sourcesare never dry throughout the seasonsowater availability is alwaysthere.

5.2 Proposed Energy Programmes

Based on the available energy potentials and theoutcome of the needs assessment, several energy
programmes were proposed. These potential energy programmes were also planned and designedvith
consideration to the important issues of (1) the sustainability of the programmes through cultural and
social approach, (2) the optimization of the available renewable energy sources, and (3)possibility for
quality of life improvement through the energy programme. The proposed energy programmes in
Segoroyoso and Wriokerten village are described as follows:

1. Biogasfor cooking purposesin households andlocal entrepreneurs . The program consists
of:

a. Developmentofa pilot biogasinstallation which is an efficient and low -cost construction based
onthe capacity of3 to 4 cows for householdlevel (small construction design) and 5 to 10 cows for
local entrepreneur (big construction design).

b. Community assistance in terms of transferring the knowledge and implementing the biogas
energy program. The program is also followed by an extension for the cow husbandry sector.

c. Assistance to potential cooperatives (koperasi), local entrepreneurs or local financial unit s
interested in this program.

d. Assistance onfertilizer processing from the biogas residue. The fertilizer can be used by firmer
groupsfor farming or can be soldfor additional income for household.

2. Biodiesel (Jatroph  aoil) stove for household which consists of:
a. Use of Jatropha oil in a kerosene stove or modified kerosene stove.
b. Community assistance for transferring the knowledge and implementing the Jathropa cultivation .
c. Assistance to potential cooperatives (koperasi), local entrepreneurs or local financial unit s
potential ly interested in this program.

These programmes were then analysed and detailed in order to:

design the appropriate and economical energy installation for the programme,
provide afinancial analysis,

engage community participation,

provide an alternative financial scheme,

provide a roadmap of program implementation, and

scaling up the program to a regional scale.

QU AWNE

5.3 Biogass Energy Programme for Households and Local Entrepreneurs

Biogas Description

Biogasis obtained by anaerobically digesting (in an oxygen free environment) organic material to produce
the combustible gas methane. Animal and municipal wastes are common feedstocks for anaerobic
digestion. The digestion of animal waste yields several benefits, i.e. methane is produced and can be used
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as a fuel; the waste is reducedto slurry which has a high nutrient content which makes an ideal fertilizer
(in some cases this fertilizer is the main product from the digesterand the biogas ismerely a by-product);
and during the digestion process, bacteria in the manure are killed which is a great benefit to
environmental health. In case the proposed technology is usedin the selected locations, the proposed

biogas digesteris designed for producing methane from cattle waste (cows), which isabundant enough in
this region.

Biogas consists predominantly of methane gas (CH4) and carbon dioxide (CO2), and small amountof
hydrogen sulfida (H2S), ammonia (NH3) , hydrogen (H2) and a very small content of nitrogen. Energy
produced from the biogas digesterdependson the concentration of methane (CH4). If the concentration
of methane gas increases, theenergycontent ofbiogas increases and vice versaThe concentration can be

increased through atreatment of several parameters, i.e. elimination of hydrogen sulphur, water content
and carbon dioxide (CO2).

Biogas reactor types in the programme

The type ofbiogas reactor chosenfor this programme s the fixed-dome reactor (Figure 4.1) with various

possible volumes, of 4, 8, 10 and 12m3. This reactor consists oftwo main parts, (1) the fermentation

digester for the biogas production, (2) the balancing digester (displacement tank) which is used for

controlling and producing the organic fertilizer. The digesters are constructed at certain depth using

bricks. The digester structure requires good sealing in order to avoid gas leakage The proposed fixed
dome digester is modified from the Chinese digester where the main digester is constructed in a dome
shape which cannot be moved (fixed). The animal waste is fed into the digester via the inlet pipe and
undergoes digestion in the chamber. The temperature ofthe process is quite critical; the bacteria operate
most efficiently between approximately 30 i 40° C for producing the methane and carbon dioxide gas
(typically inratio 6:4). Digestion time ranges from a couple ofdays to weeks depending on the feedstock
and the digestion temperature. The residual slurry is removed from the outlet and can be processed as
fertilizer. The main advantage of this type of digester is a low cost construction.

Diagram Instalasi :

RUMAH PEMILIK
BIOGAS

Figure 5.1. Fixed-dome Biogas Digester/Reactor
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Construction Cost and Economic Analysis

The estimated costcalculated by Biru Programme for constructing the fixed-dome digester reactor with
the volume capacity from 4 to 12 m3is listed in Table 5.4.

Table 5.4.Estimated cost of the biogasreactor according to volume

Biogas capacity (M) 4 6 8 10 12
Number ofcows 3 4-5 6 7-8 9
needed
Total manure per day 30 45 60 75 90
(kg)
Gasproduction (n°) 1 1.5 2 2,5 3
Estimated utiisation 4 6 8 10 12
for cooking (hour)
Construction cost 5.7 6.3 7 8 8.8
(IDR million)
Subsidyfrom Hivos 2 2 2 2 2
(IDR milion)
The cost to be paid 3.7 4.3 5 6 6.8
(IDR million)

Many people thinkthat abiogasinstallation is still expensive.Therefore, to reduce the financial burden,
the existing biogas for household program (known asBIRU program ) has establishedcooperation with
financial institution slike bankswith available accesgo softloan facilities. This program also provides an
investment support inthe form of a direct subsidy to prospectiveusers Another thing that can be doneis
for the household to provide someofthe required material as a contribution in kind , so it would be less
financially burdensome for ahouseholdto pay for the construction of a biogas digester. Biogas usersget
protection against the errors of development, with a warranty for 3 yearsfor the reactor and other
components one year warranty. Additionally, the BIRU program also integrates the role of rural
development NGOswith government, private-run agricultural sector, and live cattle business.

An economic analysis was conducted for the construction ofthe fixed-dome digester. The results of the
economic analysis arepresented next.

5.3.1 Berefit and Cost Analysis

The Benefit and cost analysis (Table 5.5) was used to quantify the benefits achieved by a household that
installs a biogas digester. The main economic benefits to a household are:

1) savings from avoided purchases of cooking fuel and
2) savings from avoided purchases of fertilizer (or revenue from the sale of slurry, in case the
household does not use it on its own land).

The economic analysis ofa biogasdigester is calculated for volume 4 m3 (from two to three cows). This

biogas capacity will meet the cooking needsof a small to medium size family (approximately for 4 -6
persons).
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Table 5.5. Benefit and Cost Analysis for Proposed Biogas Digester

Saving per Saving per
No Remark Volume Urz;g;;'ce Year
Month(IDR
onth(IDR) (IDR)
1.a SavingfromLPG 3 LPG 14,000 42,000 504,000
used, or cylinders/month
1.b Savingfrom 10 liter/month 8000 80,000 960,000
kerosene used
l.c Savingfrom 20 sting/month 2000 40,000 Up to
Firewood 480,000 *
2 Benefit/Saving from 10 kg/day 250.00 50,000 600,000
the use ofOrganic
Fertilizer

Benefit ofusing abiogas digester per yearinstead ofusing LPG 1,104,000
Benefit ofusing abiogas digester per yearinstead ofusing firewood 1,080,000
Benefit ofusing abiogas digester per yearinstead ofusing kerosene 1,560,000

Construction cost of 4 m3biogas digester (Table5.4) 5,700,000 **

Note : 1 cow can produce 15 kg animal waste per day. Every 12 kg of waste can be used for methane gas

which can replace: liter of kerosene .

*Most households combine wood purchasing with theirown collection, which is free. So the actual savings
per household willdepend on the fraction of purchased wood in total wood use, and will be between 0 (in

case all wood is colleced) and 40,000/month (in case all wood is purchased, which is unlikely).
**|n this case, there is no subsidy from Biru on biogas installation cost.

5.3.2 Pay Back Period

This analysisis used to calculate the payback period ofthe proposed biogas digester compagd to LPGas
energy source for cooking. We provide two different scenarios of payback period calculation. The first
calculation is payback period without any subsidy (e.g., Biru subsidy) and without any loans with
commercial interest. The result is presented in Table 5.6. Another calculation for payback period
considers the commercial interest of 12 %and still no subsidy scheme. It can be concluded that, based on
payback period calculation, the investmentwill be paid off in about 6 years for first scenario and 9 years
for second scenario.

Table 5.6. Pay Back Period Calculation of First Scenario for Proposed Biogas Digester based on Benefit
Received by Household which is using LPG as energy source for cooking*
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10

11

12

13

Investment cost of proposed
digester

Of which stove for cooking (1
unit)

Total Investment
SavinginYear 1
Savingin Year 2
Savingin Year 3
Savingin Year 4
Savingin Year 5
Saving in Y ear 6**
Savingin Year 7
Savingin Year 8
Savingin Year 9
Savingin Year 10
Savingin Year 11

[it will be positive cumulative/
increasing saving in next years
until life time of biogas]

Investment

Rp. 5,700,000

Rp. 600,000

Rp5,700,000
Rp1,104,000
Rp1,104,000
Rp1,104,000
Rp1,104,000
Rp1,104,000
Rp1,104,000
Rp1,104,000
Rp1,104,000
Rp1,104,000
Rp1,104,000

Rp1,104,000

*This payback period calculation does not consider the interest of
investment and the maintenance of biogas is using local materials.

** Payback Period is6 years.

With biogas life time is about 20 7 25 years, which means that
after 6th year when the investment is paid off, energy for cooking
needs by biogas is free.

Cumulative

Savings

Rp4,596,000
Rp3,492,000
Rp2,388,000
Rp1,284,000

Rp180,000
+(Rp924,000)
+(Rp2,028,000)
+(Rp3,132,000)
+(Rp4,236,000)
+(Rp5,340,000)

+(Rp6,444,000)
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5.4 Biodiesel Energy Programme (BDEP)

Jatropha, alsoknown as Jarak (in Indonesia) is a genus of approximately 175 succulent plants, shrubs and
trees (some are deciduous, like Jatrophacurcas L.) from the family Euphorbiaceae. The name is derived
from (Greekiatros = physician and trophe = nutrition), hence the common name physic nut. Jatropha is
native to Central America and has become naturalized in many tropical and subtropical areas including
Indonesia. Jatropha oil is avegetable oil produced from the seeds ofthe Jatropha curcas, a plant that can
grow on marginal lands and common lands. Jatropha curcas grows almost anywhere, even on gravelly,
sandy and saline soils. It can also thrive on the poorest stony soil and grow in the crevices of rocks.

The use of jatropha oil has been developed well in many countries, such as India, Brazil, some countries in
Africaand Myanmar where itis used to produce biodiesel. When jatropha seeds are cushed, the resulting
jatrophaoil can be processed to produce a highquality biodiesel that can be used in a standard diesel car,
while the residue (press cake) can also be processed and used as biomass feedstock to power electricity
plants or used as fertilizer (it contains nitrogen, phosphorous and potassium).

The second proposed energy programme in Kecamatan Karangmojo is the use of Jatropha oil to fuel
water pump generators in farming and as cooking fuel for households. Main considerations for suggesting
this programme are (1) lessons learned from the successful biodiesel program in India, (2) the large
potential for Jatrophaplantations in Kecamatan Karangmojo due to vast marginal lands in Gunungkidul
regency, (3) Jatrophais not suitable for food (4) Jatropha can be planted ondry/marginal lands, soit has
apotential to change adry land into aproductive land. However, in fact, developments across the world
have shown that the yield is also much smaller on marginal land, so plantation owners prefer to plant
Jatropha on good orproductive land, in which case it starts competing with food production. Jatropha is a
valuable multi -purpose crop to alleviate soil degradation, desertification and deforestation, which can be
used for bio-energy to replace pedro -diesel, for soap production and climatic protection, and hence
deserves specific attention. Jatropha can help to increase rural incomes, selfsustainability and alleviate
poverty for women, elderly, children and men, tribal communities, small farmers i n these villages. It can
as well help to increase income from plantations and agro-industries.

Composition of Jatropha Oll

Jatropha curcas tree (proposed in Kecamatan Karangmojo) which can easily be propagated by cutting is
widely planted as a hedge to protect the fieldos
grow wellunder such adverse climatic because of its low moisture demands, fertility requirements and
tolerance to high temperatures (Kaushik et al. 2007). All parts of J.curcas plant have their own uses. Like
many other Jatropha species, Jatropha curcas is a succulent tree that sheds its leaves during the dry
season. Itiswell adapted to arid and semiarid conditions and often used for erosion control. The leaves
are used in traditional medicine against coughs or as antiseptics after birth, and the branches are chewing
sticks (Gubitz etal. 1999). The latex produced from the branches is useful for wound healing and others
medical uses. Each fruit contains 2-3 oblong black seeds which can produce oil. The seed kernel oil
contained 40- 60% (w/w) oil (Makkar et al. 1997). The seed oil extracted is useful in medicinal and
veterinary purposes, as insecticide, for soap production and as fuel substitute (Glbitz et al. 1999).
Jatropha seedscontain 20 i 40 %vegetable oil.

The composition of Jatropha curcas oil consists of main fatty acid such as palmitic acid (13%), stearic acid
(2.53%), oleic acid (48.8%) andlinoleic acid (34.6%) (Martinez -Herrera et al. 2006). Jatropha curcas oil

contains high percentage of unsaturated fatty acid about 7 8-84% (Table 5.5). Jatropha oil can also be
converted to epoxy fatty acids. The vegetable oilbased epoxy material is sustahable, renewable and
biodegradable materials replacing petrochemical-based epoxy materials in some applications. This made
the oils suitable for biodiesel production. However, the chemical compositions ofthe oil vary according to

the climate and locality. Table5.6 shows the physicochemical properties of the Jatropha curcas seed oil

(south Asia countries) compared to the Nigerian Jatropha curcas seed oil.
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Jatropha Oil Production

Based onthe research conducted by TB and PT Rekayasa Industri, Jatropha oil can be used to produce
biodiesel, which has a higher cetane number compared to fossil diesel which is available in Indonesia.
From their calculation, 3 kg of Jatropha seeds can generate aboutl liter Jatropha oil with quality similar
to diesel fuel. Jatropha oil has larger oxygen content and less calories compared to diesel fuel. Both
contents improve the combustion process of Jatropha oil. In order to produce Jatropha oil, a fter
collection, the fruits are transported in open bags to the processing site. Here they are dried (about two
days)until all the fruits have opened. It has been reported that direct sun has a negative effect on seed
viability and that seeds should be dried in the shade. Whenthe seeds are dry they are separated from the
fruits and cleaned.Jatropha seeds are then crushed, rolled and pressed with the simple roller equipment,
which is shown in Figure 5.3. The figure also presents the Jatropha stove for cooking.

MESIN PRES

BUAH JARAK
Spesifikasi
Panjang  : 1200mm
Lebar ;1000 mm
Tinggl ;. 600mm
Kapastas 100 kgllam
Penggerak : EM 10HP

Figure 5.3: The roller and presser equipment for Jatropha oil p roduction and oil results from the roller
will be used for Jatropha stove.

5.4.1 EconomicAnalysis of Jatropha Oil Stove for Households
Proposed Stove

Energy for cooking is a major component of total energy consumption in Kecamatan Karangmojo . The
program considers a jatropha oil stove for household use. The proposed stove can be used in sy nergy with
the proposed use of Jatropha as replacment of kerosene for cooking and lighting purposes. The proposed
stove is modified from the kerosene wick stove which is commonly used in households. The operation of
the proposed stove is similar to the kerosene wick stove. However, preheating time is needed and it takes
longer than the wick stove. In addition, the maintenance of the proposed stove should be taken into
consideration due to the bigger carbon residues. The proposed stove can be bought from several small
industries presentin the Y ogyakarta region. The specification of proposed Jatropha wick stove is shown in
Table 5.10.
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Table 5.10 Specification of Jatropha Stove

\[o] Remark Specification

1 Dimension 28 x 28 x 27 cir
2 Tank capacity 2 liters
3 Fire flame Blue and red
4 Fuel consumption 225 ml/hour
5 Water boiling 2 liter of boiled water in 14 minute

Economic Analysis  of Proposed Stove

Aneconomic analysis is conductedto assess the feasibility of the Jatropha oil for cooking programme in
selectedvillages. Table 5.11 and Table 5.12 show the cost analysis for Jatropha oil production and stove
use for cooking; and the benefit and saving analysis of this programme for a household. The benefit
analysisis calculated based on the assumption of household kerosene use for cooking of about 1 liter per
day. One liter kerosene is replaced by one liter of Jatropha oil.

Table 5.11 Cost analysis fodatropha oil for cooking programme

Price/Unit Estimated Cost

1 Equipment for Jatropha 1 unit Rp.2,000,000 Rp. 2,000,000
Qil (Roller/Presser)

2 Jatropha cultivation

- Land 02 ha - -
- Seed 0.4 kg Rp. 50,000/kg Rp. 20,000
3 Wick Stove 1 unit Rp. 200,000 /unit Rp. 200,000

Investment Total/Cost Rp. 2,220,000

Note: 1 liter Jatropha oil needs 3 kg of Jatropha seeds. 1Ha land needs 2 kg seeds for
plantation , and as a result,per 1 Ha Jatropha farm can produce 15 kg obilseed perday. Land
used for the programme is marginal land that is not cultivated for production of agricultural
plants for food or commercial purposes.
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Price Unit(IDR)

1 Kerosene Stove 1 unit 200,000
2 Kerosene 10 liter/month 8000
3 Firewood 20 2000
string/month
4 LPG 3 LPG 14,000
cylinders
/month

Cost for cooking using Jatropha oil stove and investment for Jatropha
pressing machine

Scenario 1:

Costfor cooking using kerosene and firewood(medium to big size
family) with a new stove in first year

Cost for cooking using kerosene and firewood

Expense per household after Jatropha harvest at first year (no
saving)

Scenario 2:

Cost for cooking using kerosene only (small to medium size of
family) with a new stove in first year

Cost for cooking using keroseneonly
Expense per household after Jatropha harvest at first year (no
saving)

Scenario 3:

Cost for cooking using firewood only (small to medium size of
family)

Expense per household after Jatropha harvest at first year (no
saving)

Scenario 4:

Cost for cooking using LPG only (small to medium size of family)

Table 5.12. Cost, economic and savings analysis for a household
Estimated Cost

(IDRper year)

200,000
960,000

480,000

504,000

2,220,000

1,640,000

1,440,000

-580,000

1,160,000

960,000
-1,060,000

480,000

-1,740,000










































