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Executive summary

This report presents the findings and recommendsitod a study conducted by SNV, the
Netherlands Development Organisation and Hivosassess the feasibility of a biogas
programme in Timor Leste. This report is preparadell on meetings with government
officials, potential stakeholders and meetings withuseholds and field observations
which were carried out in the last week of May 2010

A small scale biogas programme for domestic usksldeasible in Timor Leste, however
there are many challenges as well. Based on tlieisaty of manure and availability of
water about 12,000 biogas plants are technicaligibde. There is sufficient number of
cattle and buffalos however, due to the free g@ziractices collection of dung from
these animals are rather difficudtssess to water is also found difficult in manygeis.

Government is willing to set aside subsidy fundsthe biogas however, knowledge on
technical aspects is rather limited. Rural housdholf Timor Leste are in a strong need
of alternative energy. Fuel wood is the only avad#daenergy source at this moment
which is not sustainable. Biogas would have mudtipenefits however other energy
options like solar home systems for lighting angbiiaved cook stoves for cooking are
also highly feasible.

Timor Leste is a small island where more than 4G@¢ and several NGOs are working
in different sectors. There is strong possibilifyresource mobilization and promoting
renewable energy technologies through these orgtmis. Biogas does not need to start
from scratches in Timor Leste. Some initiations éhalready been taken to promote
biogas and a good image on this technology haadirbeen established in some areas.
Government of Timor Leste has ratified the KyototBcol in March 2008 therefore is in
the position to apply for the Global EnvironmennByGEF) and carbon funds (CDM).

Rural households have very low income thereforestnod them are not in a position to
invest on biogas. Since there is no concrete mifereed to collect fuel wood from the
national forests, cooking fuel is available fromefgts almost free and biogas is not the
priority of their investment. There is no micro @tefacility available in most of the
places however, some attempts on developing anehgilrening Micro Finance
Institutions are underway. Until and unless thesemicro credit system in place,
promoting biogas seems difficult. Therefore, a flate subsidy of about 350 US dollar
should be provided at least at the beginning optlegramme which can be reduced later
once micro finance mechanism becomes stronger henwsavings on kerosene is found
quite significant. Programme can be designed irh suevay that more potential areas
shall be targeted first developing local capaciéied using local construction materials as
much as possible. Construction quality and mainte@aservices should be guaranteed
and this can be done involving local organizatiow#h proper training and
standardizations. Integrating other renewable gnerghnologies with the provision of
energy options to the households will help to asslrthe energy problems to many
households which eventually create good impadiéncommunity.
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1. Introduction and background

The Energy for All Partnership was launched in JA@n@9 at the Asia Clean Energy
Forum in Manila. One of its objectives is to disgegsie 1 (one) million domestic biogas
plants in Asian countries by 2015/2016, providicgess to sustainable energy to about 5
million people. In the framework of Energy for Afartnership and interests shown by
Timor Leste government and other organizationspbliras taken initiative to carry out
this study with the assistance of SNV Netherlandgdlopment Organisation. Currently
Hivos and SNV are jointly implementing national ¢s programmes in Indonesia and
few African countries whereas SNV has been activg@romoting domestic biogas in
some other Asian countries.

The SNV Senior Biogas Advisor Mr. Sundar Bajgaird dacal consultant Mr. Ego

Lemos were assigned to conduct the feasibility ystndTimor Leste. The study team
visited Timor Leste on 24- 29 May 2010 to collectformation and assess the
possibilities for a biogas programme. Mr. Ben WtjBirector of Hivos Regional Office

South East Asia has provided support and valuaipletito the team and partially joined
the field visit.

The report is prepared based on the short fieldisyiseetings with government energy
department and various institutions/ persons arailabte secondary information. The
report mainly presents agriculture, livestock andrgy situation, biogas development in
Timor Leste, costs and brief financial analysigeptial of domestic biogas, overview of
potential stakeholders and recommendations fonéardevelopment.

Rural house and beautiful sea side
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2. Objective, methodology and limitation

2.1 Objective
The objective of the study is to assess the teahrf@asibility of domestic biogas
programme in the Democratic Republic of Timor-Leste

Rural farmers and Biogas plant installers
2.2 Methodology and limitations

Following methodologies were applied while carrymg the study:
Collection and review of secondary information,
Meetings with several knowledgeable persons astitiions that are familiar
with energy, livestock and agriculture situation,
Field visits to two villages L{sadila, sub-district of Maubara - Liquica and
Samagia sub-district ofLaga - Baucay to get overview on the existing biogas
plants, their functional status and technology liagp These villages were
selected based on the high population density, mgmber of cattle and
penetration of biogas technology in the past.
Interview with randomly sample households. Total Bb6useholds were
interviewed. A check list was used while collegtinformation from households.
Sharing the draft report to the stakeholders tsgne the findings and getting
their feedbacks,

The report is prepared based on the available dd&.recently updated livestock data
are not available since the new livestock censlisb&iavailable only in late 2010. The
household income and expenditure data are alsavaiiable therefore, collected at the
field but are from very limited sample. There wag official information on the
percentage of households with access to waterfthrerederive conclusion based on the
information collected during field visits.
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3. Country introduction

Timor Leste is an island with the area of 14,91 komprising the eastern half of the
Island of Timor; the Atauro Island, north of Dithe Jaco Island, on the easternmost end
of the island; and Oecussi, on the northwestera sfdhe island. North and South costs
are divided by rugged mountain ranges. The altgudage from sea level to 2,960
meters (Ramelau Mountain). The southern coastah gias a few river deltas and
swamps. It has total 783 km of costal line. Whié®@d beaches dominate the northern
coast while the southern coast is mainly rocky vilack sand beaches. The climate is
tropical hot and humid. Vegetation characterized thg abundance of Teak trees,
sandalwood trees, coconuts and eucalyptus.

Timor-Leste has 13 administrative districts whicke durther divided into 65 sub-
districts. Each district comprises one head quarérter. The smallest administrative
division in Timor Leste is thsuco village), which can comprise one or maAldeias
(hamlets). There are total 4&icosand 2,228Adeias.The national capital is Dili where
the majority (20 percent) of the population is camicated.

*Raucau

-
Manates
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INDONESIA

[-] Mascnsl Capts Seiben  Panicmer

INDONESIA

Map of Timor Leste

It is estimated that Timor Leste has about 1.1 iomll populations. The average
population density is 73 persons per’krithe average household size is about 4.7
persons and rural urban ratio is 80-20. Populagianvth rate is 3.11 percent- one of the
highest growth rates in the world. Total numbehofisehold is expected to be increased
from 162,686 (2004) to 320,000 by 2020. Majority tbk population is of Malay-
Polynesian and Papua origin; minorities of Chinésmbs and Europeans. Tetum and
Portuguese are official languages where as EngighBahasa Indonesia are working
languages. There are dozens of native languagesidias well.

Timor Leste was declared independent nation in N 28, 1975 however; the
restoration of independence took place only in N8y 2002. Timor Leste has adopted
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parliamentary republic system. The Constitutiontted Democratic Republic of Timor
Leste provides for a Semi-Presidential System okgument, with President as the Head
of State and the Prime Minister as Head of govenime

Timor Leste is one of the most oil dependent coestin the world with oil and natural
gas accounting for 99.3 percent of exports and @8r2ent of GDP. Despite the huge oll
wealth, Timor Leste remains one of the poorest l@adt developed countries in the
world. 40 percent of the population is still belpaverty level. The per capita income is
USD 551 (2007). Average household spends over 8€epeof their income on food.
Currency is US Dollar. According to WHO, Tubercutos the major disease responsible
for 10 percent of all deaths in 2000.

3.1 Agriculture sector

Agriculture is the main economic activity in Timbeste. The farming techniques used in
many parts of the country result in low yields. Tlow yields derive from poor and
inadequate farming techniques, an unskilled woddpsmall sized farm plots, (avg land
holding is 1.2 hectors), under developed local miskpoor rural road conditions and
lack of access to credits. Moreover, climate and agso have an impact on agricultural
production. Arable lands in Timor Leste accountl/dor 8.2 percent while 53.7 percent
of the total land is covered by forests. The maincalture products are coffee, rice,
corn, sweet potatoes, soybeans, banana and coconuts

Timor Leste is a food importer country. Food sedguis a major issue. More than 70
percent cereal is imported. However, 2009 was apaeurpaddy production year resulting
about 50 percent higher than the previous yeargdsa Similarly, maize production of
2009 is estimated about 34 percent over 2008. €hsons for this high production are
excellent rainfall and favorable weather conditions

The Government intends to move from subsistencewdtyre to production agriculture
and diversify and intensify agricultural productitm develop an internal market and a
marketable output, with a view to achieving fool-safficiency.

Livestock are an integral part of the Timorese fagnsystem and support agriculture
through the provision of manure and draught poviain livestock are cattle and
buffalos followed by horses and pigs. Some disti@ve high density of animals where
as some has very less. On average about 3 anicadtle @nd buffalos) per household are
found in Timor Leste. Most of the cattle/ buffako® let for free grazing and very few are
stabled. Cattle manure is used as fertilizer ® ftald however, transporting manure
from yard to the far field is not common. Chemitatilizer is being used in some places
where cattle manure is not easily available. Thremee cultural and traditional factors
associated to animal farming and that certain anicaary a significant value and
prestige. Cattle and pigs are considered high vahimals thus treated as cash saving.
The Government aims to support the developmenimaills and medium-sized business
in this sector (producing meat, milk, butter aneese) for internal consumption as well
as export in the future.
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Cattle and pig
The Government intends to develop the livestockosduy:

Designing a development policy for animal farminglaveterinary surveillance,

revising existing and drafting new legislation tbe sector,

Improving veterinary services;

Investing in reproduction and vaccination campaignscreased the numbers of
herds;

Promoting training in animal production and vetarinscience;

Developing pastures and promoting agricultural asse and information, thus

contribution to the eradication of weeds that hantpe health of animals in

natural pastures;

Promoting the establishment of small- and mediureesbusinesses in the sector.

3. 2. Energy sector

Timor Leste is rich in natural and mineral resosrdecluding oil and natural gas. Some
of those resources are already being explored.th&l gas and crude oil produced is
exported. A petroleum fund has been establisheoh filoe income of the oil exports
which has been considered as one of the largestesami fund for the development
activities of Timor Leste. Since Timor Leste does lnave oil processing plants, most of
the oil and petroleum products that are used dooadlgt are imported mainly from
Indonesia.

Timor Leste has high potential of hydro power matarly in Western part and some
mountain areas however, hydro electricity is yetb® generated. Total electricity
generated in Timor-Leste is 43 Mw which is accdsdinly to the less than 35 percent of
population. Electricity is mostly access to DilidaBaucau whereas in rural areas the
electricity is access only to 5 percent of popolatiAlmost all electricity is generated
from imported diesels. Electricity tariff for rurabuseholds is rather low only 2.25 USD
per month however, electricity is available onlyfé@ours in a day. Government has
planned to establish few heavy oil power plants laydro plants however, reaching to
the remote households with access to electricigtilisfar away since distribution of line
in scattered villages is rather difficult and cgstDne micro hydro plant of 12 Kw has
been constructed and serving 125 families withtefeations.
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People of Timor Leste heavily depends on tradifidnal particularly fuel wood. About
95 percent of rural population depends on biomadheir household energy, especially
fuel wood. Very small portion of biomass comingnfragriculture residues, coconut
shells, and rice and coffee husks are used. Othydraction of households with higher
incomes — mainly in Dili — is applying kerosenebattled LPG. Most of the fuel wood
source is forests. On an average a household cassabout 7 Kg of fuel wood per day.
People use traditional 3 stones open fire stovekvbonsumes high amount of firewood
but also causing high indoor air pollution. Thelfu®od price is very cheap just 0.03
dollar cents per kg and most of the cases collefcoed nearby forest by the households.
Excessive use of fuel wood is resulting high pressan forest. Average deforestation
rate in Timor Leste is about 1.3 percent per yeavdver, initiation on reforestation in
some areas did not allow to rapidly declining afeki. Forests are access to people for
collecting fuel wood however, in recent days Goweent is trying to regulate the fuel
wood collection practices from the national foresthis indicates that access to fuel
wood from forests might be difficult in future. Tlise of charcoal and dung cakes is not
common in Timor Leste.

Firewood and traditional stove

The average sizes household needs 3 hours cookiegper day mostly in the morning
and evening. There is no practice of cooking anifeatl. People do not need fuel for
heating as well.

Rural households rely on kerosene, candle, plast and batteries for lighting. On
average one household consumes about 6 litersrofdsee per month for lighting only.
Kerosene is highly expensive in rural areas anceedipure in the kerosene only for
lighting is about USD 10 per month.

There are some initiative taken by the governmemd aome INGOs to promote
renewable energy like Solar Home System, ImprovekCs8toves and biogas. About
11,000 SHS and 500 solar lanterns were already the&buted in different parts of the
country. When asking households their preferemcthe use of energy then the majority
answers was for lighting. Government is trying stablish hydro and diesel base power
plants and distribute electricity to rural areasybver people do believe that it will take

10
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time and even difficult to connect grid to far remareas. Therefore, alternative energy
sources are the best options for quick accessrokdbic energy. Biogas would be one of
the best solutions for cooking and lighting to #aé®useholds who has sufficient cattle
dung available in the yard whereas solar systegoa for lighting where there is no
electricity. Improve cooks stove is low costs tealbgy that is useful to reduce the use of
fuel wood but also creating smoke less environnesitle the kitchen. All these energy
options are equally useful and feasible in the extnof rural Timor-Leste.

The Government has set its energy policy that sethaon the search for alternative
renewable energy sources to secure the necessangyeor domestic and industrial use
and with the protection of the environment as we&le Government has following

policies in relation to renewable energy:

Reducing energy dependency and minimizing energports through the use of
alternative and renewable energy sources such @® Ippwer, biomass, biogas,
solar energy, turbines and wind turbines;

Regulating the use of renewable energy sources tmributing to the
standardization and integration of different prégecurrently being implemented
in Timor-Leste;

Supplying energy to communities in remote areas;

Safeguarding the country’s energy wealth for futge@erations by defining and
preserving “mandatory energy reserves” both froneweable and non-renewable
sources;

Drafting appropriate regulations so that nationgérators may play a relevant
role in the exploration of Timor-Leste’s energyoesces;

Developing balanced safety standards to ensurectmtinuous exploration,
production and supply of energy resources;

Developing training programmes for both operatorsd aconsumers, and
promoting the use of more environment-friendly gyesources;

! Government of Timor-Leste websitétp://timor-leste.gov.tl
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4. History on biogas in Timor-Leste

Based on the field visits, interviews and secondafgrmation, this chapter provides a
brief overview of the history of biogas in Timor4dte with respect to number of plants
installed and benefits of biogas plants.

4.1 Installation and projects

Biogas is new for most of the Timorese househdidsyever some attempts were made
to introduce biogas technology by installing abd@biogas plants in Timor-Leste. First
attempt was made in 2005 constructing some fixadedmodel plants in Timor-Leste.
Few people were sent olo of Indonesia for training on plant constructiordaew
plants were constructed using Indonesian earhedfidome model. Caritas Dili has also
installed two plants iMubaraandSuaiin 2005.

Some biogas plants were installed Amaro, Liquica and Manatuto district with the
support of UNDP. Similarly few bio-digesters wenstalled inSuai Cityby MCEA with
the support of Oxfam New Zealand.

In 2009, Yayasan Raimaran, a local NGO installeduald2 domestic plants (Chinese
Puxin model) inMaubaraof Liquica district. These plants were fully subsidized (9,00
US dollar per plant) by the Government. All appties including gas rice cooker were
imported from China and costs of cattle shed canstn and buying some cattle were
also part of the costs. All these plants are reasignfunctioning well. Government has
promoted other 8 plants of 10°*rim other areas as well. Most of the plants aré®fi?
and gas is distributed to multiple households.

Fixed dome and plastic bio-digesters

PERMATIL, a local NGO has supported constructiodi®tiogas plants iSamagiaand
Sub-districtof Laga Bacauin 2009. These plants are made of plastic tank he
capacity of 150 ltrs digester size. Cost of thdaatp was about 300 US dollars including
appliances and transport. These plants are of staall capacity and in some cases are
not functioning at all.

12
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Recently one large biogas plant (143) iis installed inPonilala village of Ermeracalled
“Community Power Station” that is used to produdecticity and serves about 155
families. There are other 2 plants of 20 @ach are being constructed to serve 12 families
with light and cooking gas. All these plants arpmurted by the government.

4.2 Benefits of biogas

Biogas stove and lamp

The benefits of biogas, in the context of Timortegsire similar to other Asian countries.
Biogas mainly saves money by replacing firewood kerbsene; however it will also
have many intangible benefits. In general biogasheve the following positive aspects:

Biogas is a clean and easy source of cooking enangydoes not produce bad
smells.

It saves time of cooking and fuel wood collectioonfi the forests.

It replaces LPG, kerosene and fuel wood and saveem

It helps to preserve forests by saving firewood.

Biogas can be used for lighting.

Biogas reduces exposure to smoke indoors and imprdwealth conditions,
especially of women and children.

It helps to maintain clean surroundings using thtlec dung to feed the digester.
Toilet connection to the biogas improves sanitatmonditions of the rural
community.

Bio-slurry is an excellent organic fertilizer farop production.

Cooking utensils are easy to clean as they do eiotiog dirty while cooking with
biogas.

Benefits from biogas in terms of monetary valudimor Leste can be summarized

below:
SN | Benefit Quantity Amount Remarks
(US $)
1 | Kerosene savings (far72 ltr/year 122 @ 1.70 $ per liter
lighting only)

Biogas Fasibility Study in Timor Leste Sept 2010
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2 | Firewood savings @ (72,555 kg/year 76 @ 0.03 cent/Kg
kg per day

3 | High nutrients 1200 kg 60 @ 0.05 cent per Kg
fertilizer saving

4 | Carbon emission3 tones/year 30 @ 10 $ per ton
reduction

5 | Reduction on indogrLS 20 Estimate  derived
smoke exposure from other

programme

Benefits of a biogas plant

However, there are some negative aspects of bjagats as well:
Need to always keep the required number of caitielding.
Feeding dung and water to the digester everydapnsetime difficult and extra
work. Availability of water sometimes become diffit and fetching additional
water for biogas is extra burden for the families.
Initial investment is difficult for low income hoebkolds.
Biogas plant cannot be moved in the case of holdghesanting to move to
another place which is more likely the case in Timeste,
Natural calamities like earthquakes, landslides #fomtls can damage plants and
they are difficult to repair.
A fixed amount of gas is produced everyday and mavald not be available if
required.

14
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5. Potential of domestic biogas

While looking into the possibility of biogas techogy in Timor Leste, one generally
should consider the technical as well as social aoohomic aspects of the biogas
programme. While calculating biogas potential, nemif questions need to be answered
such as:

a) Is there sufficient dung available to the houses®dld

b) Is water available to mix with the dung?

c) Is the temperature suitable for biogas generation?

d) Are construction materials readily available?

e) Can households pay for a biogas plant?

f) Is biogas socially acceptable?
These questions are briefly discussed below.

5.1 Technical factors

Availability of dung

Timor-Leste has about 268,608omestic animals (cattle and buffalo) and 343,0108.
Cattle are small sized and are kept mainlyrfegat and draught power. Dairy cattle are
almost non-existence. Cattle, buffalos and pigsgemerally let for free grazing during
day time. Furthermore, a significant number of lethwdds have no cattle shed and cattle
are let in open space at night therefore, the dwtigction at the farm yard is small. Pigs
are not counted in terms of dung production sitnesy tare not kept in fixed shed and
collection of dung is almost impossible. It is gsted that about 5 kg (average) of dung
per cattle/buffalo per day is available in the yanthereas if these cattle were stabled,
then the availability of dung could reach up to @ fer day.lt is estimated that a
minimum of 5 adult cattle would be required for $mallest size biogas plant (£)nto
fulfill the cooking requirement of 3-4 hours peryd®ased on this estimate about 20,700
households could have more than 5 cattle/buffalecchviare scattered through out the
country however, a larger survey can provide betietiure on the cattle and availability
of dung at the household.

As per the survey of the National Directorate ftatiStics, there are some areas where
relatively high number of cattle are found suchsab-districts of Hatu Udo, Bobonaro,
Cailaco, Maliana, Suai (Covalima), Maubara (Liglichospalos (Lospalos), Nitibe,
Pante Makasar (both in Oecusse) and Lari (Viqueque)

Avalilability of water

Water is another pre-requisite for a biogas plahe cattle dung needs to be mixed with
equal amounts of water and fed to the plant evasy At least 25 Itrs of water will be
required for the smallest size biogas plant; howévie not necessary for the water to be
of drinkable quality. Water sources in Timor Leate mainly from stream, well or piped
water. Water is not easily available everywhereeréfore, scarcity of water is found to
be one of the limiting factors for technical potehbf biogas plants. It is estimated that
about 40 percent households might have problencoéss to water within 30 minutes

2 Data from Livestock Department 2004
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walking distance. Far distance of water source edsaolts increasing the workload for
households in fetching additional water for thenpleSince there is no concrete data
available on the access of water in Timor Lesteuey is recommended to get clear
picture on the access to water.

Temperature

Timor Leste is a mountainous country and the teatpes varies from place to place.
However, average temperatures in the country whesst of the people reside remain
about 32° Celsius which is considered an ideal &atpre for biogas. Therefore,
temperature does not limit the technical potemtiddiogas in Timor Leste.

Avalilability of construction materials

The cost of a biogas plant depends on the avathabil local construction materials and

labor costs. Construction materials are mainly esdoricks, sand, gravel, cement, pipes
and biogas appliances. Stones, sand and gravetaaddy available at construction sites
and households can manage to collect them provitheg own labour. Cement and

pipes are readily available in local markets bt axpensive; however transportation
facilities to the construction sites are limitedoggas appliances can be produced in Dili,
or they can be imported from Indonesia. Construactitasons are available locally but
are relatively expensive compared to other coustrie

5.2 Social factors

Since biogas is new concept for ordinary Timoresepge, it is rather difficult to estimate
the social demand for biogas, however informatimmf various sources reveals that
Timorese people are quite receptive to new teclgyolblost Timorese keep their cattle
and use the dung without hesitation as fertiliEisting biogas useme happy and have
no problems with using gas for cooking and handimgnure.Therefore it can be
assumed that biogas would have no problems of Ismathcultural acceptance in Timor
Leste.

5.3 Willingness and ability to pay

Recent data on household income and expenditurenataavailable, however based on
the information collected from various sources teveat people generally do not want to
pay for biogas. The main reason is that people Vidhyt subsidized biogas plants since
government has been providing fully subsidies lsggjants in some parts of the country.
Fuel wood is cheap and easily available for cookingural areas therefore, people do
not consider biogas for cooking as their priority fnvestment however, provision of
light makes biogas more attractive since lightiagthe priority of rural people. Even
though some people who are willing to pay for beogave no ability to pay because of
their low income. The income of general rural hdwdes is mainly from selling cattle
and agricultural production. About 40 percent peoghrn just below 1 dollar per day.
Since the agricultural production is even not sigfit for households own consumption
for the whole year and about 60 percent of housekapenditure is for food, people
hardly can have any savings. There are many cédfeeers who are considered in better
position in terms of earnings. However, these effgmers are even not in a situation to
pay for biogas plants since their additional averagrnings per year is not more than 400
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dollars. The cost of biogas is still very expempsifior most of the rural farmers,
comparing it to their income level. When househddeere asked during a field visit
whether they could pay partly for a biogas plantmost cases they expressed that they
can not pay. However, they are wiling to contribubeir own labour for plant
construction.

5.4 Financing biogas plant

Cost of biogas plant

The cost of a biogas plant in Timor Leste is higthan other Asian countries. The main
reason is higher costs on imported constructiorenas. Being a mountainous country
and having stones available everywhere, it is pgegdo adopt the fixed dome biogas
design promoted in other Asian countries. The pleotild be constructed using bolder,
cement, sand and gravel. Bricks are not easilylablai and if available are of very poor
guality. Local masons are available but need tnginfor biogas construction. Other
construction materials are available in the mark@isgas appliances can be produced in
local workshops, however importing them from otbeuntries is also possible. Based
on the fixed concrete dome biogas plant of sizes:fdn? to 12 nf, the tentative cost is
estimated to be between 676 and 1,067 US dollamilBef estimated cost breakdown
are in Annex- 2.

Credit provision

Provision of bank credit is not common in ruralaaehowever there are some Micro
Finance Institutions being established and arepration in limited placed he interest
rate is generally 2 percent per month or 20 perpentyear. Investment in livestock and
agriculture brings cash returns through selling gneducts, but biogas is different.
Biogas saves a great deal of expense but doesenetae cash. Therefore the farmers
will need to pay back the biogas credit from otbamings which seem difficult for them.
The low level of timely repayment of such creditighe past has led to reluctance on the
side of MFIs to provide credits to customers. UNBIRJ Hivos are supporting and
strengthening the capacity of MFIs. Nevertheleks, fgrovision of soft credit will be
required for the establishment of biogas plants.

Subsidy

Existing programmes on biogas are providing fubsdy on biogas plants however,
some households are contributing their labor fanplconstruction. The fully subsidies
programmes are not been found sustainable in cthantries. The best practice biogas
programmes in other countries have experienceshthaehold needs to invest on plant
whether taking loan or from their own savings. Whtlalculating the IRR on the fuel
wood and kerosene savings in Timor Leste, the KRigund to be 24 percent considering
the cost of plant 900 USD and expenditure of 19® W8 fuel (kerosene and fuelwood)
per year. At the same time if 350 USD subsidy svled to biogas household then the
IRR reaches to 48 percent. The following graphsceteé the IRR with and without
subsidy.
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IRR vs Fuel price (Kerosene+ Fuelwood) IRR vs Subsidy
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In general the subsidy level is considered belowpdftent of the costs however, rural
people of Timor Leste are relatively poor and micredit system is not fully accessible,
a flat rate subsidy of US dollar 350 would be readde. Although biogas will have high
savings on kerosene and the IRR does not suppamribposed subsidy rate, it is still
recommended to have higher subsidy level at lemghé first and second years to create
good demand on biogas. This subsidy amount in ptage of costs comes out between
35 to 55 percent. The flat rate subsidy for alesiplants supports more to smaller plants
which are eventually for poor families.

5.5 Technical market potential
Taking into account the above parameters, the teehmarket potential of biogas plants
in Timor-Leste can be 12,412 which is calculategexsthe table below:

Particulars No of Households
Total households in Timor-Leste 162,686
Households in rural areas 136,500
Households with more than 5 cattle 20,686
Percentage of households with access to water 60%
Technical Potential Households for Biogas 12,412

Details of potential of biogas plants per distdah be seen in Annex-1.
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5. Overview of potential stakeholders

There are few organizations working for proimg renewable energy technologies
in Timor Leste. Some of the organizations activegliested in renewable energy
programmes are briefly summarized below:

1. Secretary of State for Energy Policy

The Secretary of State for Energy Policy is respid@sfor designing, executing,
coordinating and assessing the policy as definatl aoproved by the Council of
Ministers, for the areas of energy resources.db a@efines and proposes guidelines
on energy policy to the Government. It takes thepoasibility for developing the
legal and regulatory framework for the activitiedated to energy resources; for
regulating, in coordination with other ministriegperators in the area of power
generation; for developing studies on the capaafitgnergy resources and alternative
energies; for coordinating and promoting the mansge and the updating of the
infrastructures in the areas of power generatiod; far ensuring the coordination of
the energy sector and stimulating complementaglyvben its various modes, as well
as their competitiveness. SSEP has already begroding some biogas programmes
and other alternative energy technologies. SSERe& to work with other non
governmental and private sector organizationstergromotion of biogas and other
renewable energy technologies.

2. UNDP Timor Leste
UNDP has been promoting renewable energy techredaogi TL. Biogas, SHS and
ICS were promoted in the past through the supdddiNDP. UNDP is also focusing
more on supporting and strengthening the capatiyfds so that access to credit for
renewable energy installation would be possible.

3. Hivos

Hivos is a Dutch non-governmental not-for-profivdlpment organization inspired
by humanist values, seeking to contribute to a, ff@e, and sustainable world. The
regional office for Southeast Asia was establisiredakarta in 2004. The office
provides financial and political support for loddiGO's in Indonesia and Timor
Leste, and is also active in networking, lobbyimgl an exchanging knowledge and
expertise. Hivos is active in promoting renewablergy particularly domestic biogas
in Indonesia and some African countries. In 2008,0bl registered as an INGO in
Timor Leste and planning to start full fledge pramme establishing its own office
and staff. One of the primary domains of Hivo$Aiscess to Opportunities’ aiming
at sustainable economic development through swadikarproduction and sustainable
energy, financial services and enterprise developmacluding microfinance.
Dissemination of biogas would very well fit into ethdomain of ‘Access to
Opportunities’.

4. Mercy Corps Timor Leste

Mercy Corps has strong interest in sustainable @oon development built on
collaboration between civil society, the privatectse and government. In 2009
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Mercy Corps conducted a study with two focusesietd fassessment of energy
poverty and a review of the experiences of previcwsmunity energy project and
related government energy policy. In 2010 Mercy@Soconducted a study on solar
energy, fuel-sufficient cooking stove and reforgésta Mercy Corps is aiming to

promote renewable energy in larger scale in soreeteel areas.

5. Alternative Technology Association
The Alternative Technology Association is an Augira based NGO. The ATA
International Projects Group (IPG) \ was estabtisire 2003 by a group of ATA
members interested in assisting low income comnasih South East Asia and the
Pacific with technologies appropriate to their reeetihe purpose of the IPG is to:
promote and facilitate the uptake of sustainabhefeable and other appropriate
technologies in developing countries/communitieapewer communities to make
their own decisions on how to improve the qualityife, provide the ATA members
and staff with the opportunity to contribute thkimowledge and skills to work on
projects of assistance to communities in develogiogntries/communities. ATA is
currently working on disseminating solar home syste some areas of Timor Leste.

6. PERMATIL
PERMATIL (Permacultura Timor Leste) is a NationaG@ based in Timor Leste.
PERMATIL activities are mainly: facilitate commuyito strengthening sustainable
agriculture and culture in Timor-Leste, develop anoimoting appropriate technology
for the community, and facilitate community to irope the quality of water and soll
conditions in Timor-Leste. PERMATIL has supportedablishment of some biogas
plants in one district and interested to promotedburry as fertilizer.

20

Biogas Fasibility Study in Timor Leste Sept 2010



7. Conclusions and recommendations
The main conclusions and recommendations of thidystre presented below.

7.1Main conclusions

A small scale biogas programme in Timor Leste |delesible as:

- Timor Leste has already taken some initiation oanmting biogas with the
installation of about 50 units throughout the count
The technical potential for biogas amounts to ald@)000 units, however there
are some challenges on cattle dung collection lahifity of water and farmers
ability to invest. There are no strong limiting eddactors.
The cost of plant is higher than other countriesvéwer, household labor
contribution on collecting local construction madés together with subsidy may
reduce the need of cash. Moreover, savings on &eeogse is the highest one that
alone can recover the cost of biogas plant withéhyears.
There are large numbers of international and naeigomental organizations with
a large potential to participate in the implementabtf a biogas programme.
There is a strong will and interest within govermi& finance and promote
biogas programme.

7.2. Recommendations
Main recommendation:
Since the conclusion of this study is based ontdéichfield visits and small sampled
household information, it is recommended to carrydetail survey on cattle number,
availability of dung, access to water, and housgleolergy consumption to get better
picture of technical potentiality of biogas in Timceste.

However, the following are the other recommendationcase considered a small scale
biogas programme development:

1. The major challenge for promoting biogas in dirheste is low level of purchasing
capacity of households. That is the reason Govenhieroviding full subsidy to the
biogas. Households are still expecting full subsidwever, it is not recommended to
provide average subsidy more than 50 percent ofdbkes. About 350 USD would be
reasonable amount of subsidy at least at the beginAn effective and easy access
to credit needs to be in place together with gaminotion campaigns.

2. Since many households do not have fixed cattle stieete cattle could stable at
night and collection of dung would be possibleisirecommended to integrate the
programme with construction of cattle shed. Thi#i ielp to collect cattle dung as
well as cattle urine to be used instead of watenfxing dung. This practice would
help to minimize the problem of shortage of watet &lso producing more gas and
increasing the quality of the fertilizer (slurryfjoilet construction and connection to
biogas plant can be incorporated for better saoitdtowever will increase the costs.
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3.

It looks the potential biogas households are seattever the country and finding
many potential households in one place for biogasdifficult resulting high
programme supervision and management costs. Orkeoivays to minimize the
programme costs and access to alternative energyatty households, programme
implementing organizations can work together witbime umbrella dividing their
tasks in each geographical locations or distristdar Home System and Improved
Cooks Stoves are also seen as the most suitabldesmanding technologies in rural
areas. Biogas can be integrated with other renewalplergy technologies and
implement as an alternative energy package tagyétimeach maximum households
in the communities. This approach makes the prograrmore attractive and cost
effective but also allows various partners to baived.

Government of Timor Leste is highly interested torpote biogas and even willing
to contribute financially. It would be good to déye a programme working with
government dividing the role of subsidy contribatierom government whereas
programme management and technical assistance ecanobilized from external
sources. Selection of plant construction areas medx prioritized with the highest
number of cattle per household.

Since Timor Leste has very low level of technicabWwledge, it would be good to
take advantage of international experience in ikl fof biogas technology and
promotion with reference to the best practice eXamm some Asian and African
countries.

The Rural Energy Policy paper prepared by UNDP &@wl.T has proposed

establishment of ‘Rural Energy Agency with the rmdate of administrative,

managerial, technical, coordination and financisioaomy to channel Government
and donors grants and technical assistance. Thyslbbmaan excellent proposal to
establish and strengthen the capacity of REA talile to promote the renewable
energy programmes in Timor Leste.
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Calculation of Technical Potential of Biogas

Annex- 1

HH with | HH with

Districts | Total Total Average sufficient | access to

Animals* | HH** Animals dung*** water (60%)
Aileu 6,977 6,292 1.11 503 302
Ainaro 21,686 8,999 2.41 1,530 918
Ambeno | 30,817 12,716 2.42 2,289 1373
Baucau | 26,238 19,168 1.37 1,725 1035
Bobonaro| 34,729 14,807 2.35 2,517 1510
Covalima| 20,931 9,445 2.22 1,511 907
Dili 547 26,114 0.02 0 0
Ermera | 15,471 18,771 0.82 939 563
Lautem | 23,017 11,028 2.09 1,654 093
Liquisa | 12,769 9,277 1.38 835 501
Manatuto| 13,421 6,249 2.15 937 562
Manufahi| 14,690 7,264 2.02 1,017 610
Viqueque| 45,723 12,556 3.64 2,762 1657
Total 267,836 162,686| 1.65 20,686 12,412

*  Data of 2004
**  Data of 2004
*** Data collected from fields
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Materials and Estimated Costs for Biogas Plants

Annex- 2

Materials quantity Price in US Dollar
Price/ | Materials/ Unit 4m3 | 6m3 | 8m3| 10m| 12 | 4m3 6m3 8m3 10m | 128
unit labours 3 m3
5 Stones M3 10 11 12 13 15 50 55 60 65 75
5 Sand M3 2 2.2 25 2.7 29 10 11 12.6 135 14
8 Aggregate M3 1.5 1.7 1.9 2.1 28 12 13.p 152 8164.18.4
14 Cement (50 kg Bag 13 16 20 23 27 182 224 280 32878
2 MS rod Kg 10 12 14 17 20, 20 24 28 34 40
12 Main gas pipe Pc 1 1 1 1 1 12 12 12 12 12
2 Fittings Pc 10 10 10 12 120 20 20 20 24 24
5 Gas pipe Mtr 12 12 12 12 12 60 60 60 60 60
7 Main valve Pc 1 1 1 1 1 7 7 7 7 7
4 Water drain Pc 1 1 1 1 1 4 4 4 4 4
5 Gas tap Pc 1 1 1 2 2 5 5 5 10 10
20 Stove Pc 1 1 1 2 2 20 20 20 40 40
25 Mixer Pc 1 1 1 1 1 25 25 25 25 25
3 Hose pipe Mtr 1 1 1 2 2 3 3 3 6 6
0.5 Teflon tape Pc 2 2 2 2 2 1 1 1 1 1
15 Inlet pipe Pc 2 2 2 2 2 30 30 30 30 30
8 Emulsion paint Ltr 1 1 1 2 2 8 8 8 16 16
5 Masons Person| 9 10 11 12 18 45 50 55 60 645
3 Labors Person| 19 22 24 28 32 57 66 72 84 94
Sub Total 571 639 718 830 922
Maintenance fee 15 15 15 15 16
Construction Fee a0 100 110 120 130
Grand Total 676 754 843 965/ 1,06
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Annex- 3

List of Persons Contacted

SN | Name Designation Organization
1 Mr. Marcos dos Santos Director General Secretafy State for Energy
Policy

2 Mr. Pradeep Sharma Senior  AssistaRbverty Reduction an
Country Director | Environment Unit, UNDP-TL

3 Mr. Paul Jeffery Country Director| Mercy Corpspibr Leste

4 Ms. ITO Junko East Timor Office  PARC Interpeoplésoperation

5 Mr. Agusto Gonsalves Director Yayasan Raimaran

6 Mis. Clarina Britis Biogas TechniciapnYayasan Raimaran

7 Eduardo Monis Biogas Technicign Yayasan Raimaran

8 Saturnino da Costa Biogas Technician Yayasan &aim

9 Mr. Anton Vikstrom Project Manager InternatioRabject Group

10 | Mr. Estanislau Claudio Director PERMATIL

11 | Mr. Hermen Field Staff PERMATIL
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