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Bioethanol Institute in
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Filter- Press Device
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Demonstration Test of fermentation , useing the Juice & syrup of sweet sorghum raised in philippens.
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Okinawa new energy project

Decentralized Bio—ethanol Production
System

Rotary type Bio-Reactor
¢
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Devrlopment-Purpose of [Decentralized Bio-ethanol
Production System_/

This system is installed near the plantation to avoide longtime-
transportation. (decrease the fuel-consumption by transportation)

«This system is useful for fermentation by Sugarcane, Sweet-sorghum.

(1) Onsite-system is useful for preventing the saccharine depletion
by germs, bacteria. (make germs-activity decrese)

(2) Even fallen Sugarcane, Sweetsorghum by strong wind, is reuse for
fermentation, because of onsite-systen.

Decentralized Bio—ethanol production System

[Remarks] 1. [Simplified Ferment Plant] (Standard Production Capacity per Station : 200KL/year)
2. : Sweot- Starches & d
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Structure of Decentralized Bio—ethanol Production System

1. Function of /Staition/ (30~40% ehanol produced here)
*Simplified Fermentation Plant should be installed near the
plantaition of sweet sorghum in rural areas.
«Capacity of Station will be in proportion to crop-qantity.
*Number of Bio-reactor will be fixed by capacity of station
(it ‘depends on crop-quantity).

2. Function of [Base/
«Ethanol from Station( concentration.30~40% will be con-
centrated on over 99.5% ethanol at Base.
*Heat-source shoud be biomass-boiler or solar-heat.

[STATION (consist of several Bioreactor)]

Twin Bioreactor can produce over 260KL . In order to

cut the cost, many parts of this system are in common.
Bioreactor tank has the function of liquescent —tank.
saccharine —tank, remainder-tank and evaporation- tank.
Temperatue & time in each process is controlled by
program control-system.

Vacuum pump is provided to draw out the ethanol in bio-
reactor.

(ethanol concentration of bioreactor outlet ;7 30~40v%)




Program for Fermentation Process (Starch., Sacchari,
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r Fermentation cycle of Starch

[BASE for Distillation & Dehydration ]
Ethanol from Station( concentration.30~40% will be con
-centrated on over 99.5% ethanol at Base.

Fermentation test by bio-reactor

( Sweet-sorgum raised in philippenes

Dehydration device
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entaion of Juice, S Flour of Sweet-Sor; 2013/11/25
1.0Day 2.0Day 3.0Day

Improvement plan for sweet sorghum’ fermentation
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Errr EREEDE ZaHiR }L"V‘I" 7] it i 1. The seed of sweet-sorghum should be selected to fit
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S % Jx BZaii ‘ ‘ ! in philippens soil and weather , and be improved to

b / : e get large crop , high brix , strong stalk .

2. Decentralized bioethanol production system is available
for preventing the saccharine depletion by germs, bacteria.

3. Stalk squeese rate (efficiency) should be improved
(305—70%)

4. Suitable yeast should be selected for each materials etc.
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Demonstration Test of fertilizer made
from fermentation waste

[Simulation test of rice-grow in greenhouse]
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Simulation test of rice-grow in greenhouse

1. Simulation test conditions
« Kind of riceplant . Philippens improve kind (indica IR-72)
* Temperature . day time=30C, night=25T
- growing term . 2013/Sept.end~2014/Feb.end
2. Fertilization of fermentation waste
(1) Fermentation waste is grouped in 4 classes by nitrogen , and
made 4 kind fertilizer.
(2) Fertilizer with rich inorganic matter(K,P) is made by N-chemical
compound In fermentation waste resolved in ageing
3. Observation of rice-grow and soil (ph,deoxidization)
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Member of the Study Team

Bintaro Team Leader 1B Consultants Co., Lid.
lzumi

World Business Associates Co., Ltd.

Junichiro Deputy
Motoyama Team
Leader

Hidenori Water Quality  International Public-relations
Imazu Specialist System Co., Ltd.

Hitoshi Fermentation  |B Consultants Co., Lid.
Tainaka* Specialist

Nobuo Project |B Consultants Co., Ltd.
Nakata Coordinator

. Bles
e ondentrated Ethanol.
w Bailer, R 0il Depot or Gas Stations
= D e
A Slacillacion & De-bipdsation Plbns Virus (Ethanol 70%). |
i ﬂ Fuel Oil E10 (For

[Kemarks] 1 Simplified Ethanol Plant] (Standard i ity per Station : 2 0 OKLisear) +
2 Materials: Sweet-sorghum, Rice, Starches and Saccharic Meal Wastes




Year Target Blendi Gasoline Bioethanol Grain
emand (mli) | Reqg’d (mli) :

2013 10% 3.813.18 38132

2014 10% 3,839.31 383.93

2020 20% 432887 865.77

2025 20% 4,712.28 942.46 -
2030 20%8.85% 5,084.05 1.016.81 DGS | Ethanol
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History of Sweet Sorghum Research

Sweet

Sweet Sorghum Cultivation by BFC

g3
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History of Sweet Sorghum Research
d e R e

Bio-ethanol Production at BFC
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Water Sample Collection and Testing at Site

—

Survey on the Distribution Systems of
Fermentation Yeast and Sweet-sorghum Seeds
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Survey on the Manufacturers for the Bioethanol
Production Plant/Equipment

Issues identified through the Study
1L te of Sweet-sorghum seed



ding Low Carbon Technol
#ic. and Implementation of
mitigation actions

Used to achieve Japan's GHG emission reductions
emission reduction target ! removals

Mongolia Ehicoiy
OnJanuary 8 2013 On March 18, 2013 ©n May 27, 2013
(Ulaanbaatar) (Dhal {Addis Ababa)

Indonesia
On August 26, 2013
akarta)

Project Participant

Third Party Entities

Joint Committ

Project Participant

Third Party Entities

Can be conducted by the same TPE
Can be conducted simultaneously
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Seminar on
findings of the Study for
The Project Formulaﬁen Study
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c'“gweet Sorghum Products

Rlch in: é
v'Protein

v Calcium Syrup
¥'Iron

v'Potassium H

Grains & Seed

Hand Sanrtizer Ready To Drink Juice

Produced By: BAPAMIN Farmers Coop bupumlnss@yuhoo com
09164663071
Distributed By: 4 A AN e 09224250308




SWEET SORGHUM: A FooD, FEED, FERTILIZER
AND BIOS UEL CrROP (F9

BY-PRODUCTS

MAJOR
PRODUCTS

-------

Planting & Harvesting Season

» After RAINFED RICE, usually September,
October, November...with expected
maturity of 100 to 110 days after planting
(DAP). The plant ratoons, and maturity is
expected 85 days thereafter.

. @y
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Main Crops

» Grains - from the panicles, threshed and
sun dried to reach 14% moisture content
(MC).

» Stalks - cut, milled to get the juice

-

- 4

Processed Products with
Food and Drug Administration
(FDA) Certification

-

e iy




rich in

Grains & Seeds

~owr

. Far Inguiries:
rroDUCED BY, BAPAMIN Farmers' Coo
e P bapaminss@yahoo.com

D BY.
A BAPAMIN Enterprises i

Seveet Sornglccose
Mmmlﬂ.c

e of Botalsbiment
P

o

N 27N

e a0, by I3 Asmesas: Pag L0300

WEVALIIATION

fHEv—17

FDA License to Operate & IPO
HEALTIKA Registration Report

INTELLECTUAL PROPERTY PHILIPPINES
BUREAL OF TRADIMARKS.

ANIDSG B ARCRHIEL
XNASTON 51 WY, GANCELNAAN
ATAL EAFY (L0 NOATE

Fapeiie 2
REGISTRABILITY REPORT

Applcaton

|
Healtika)

Fung e
e e

Aeuseant ANTENIE S ACANEEL
A B

2ot

ety e e At 0 THE QA ON O TRUEIATYE, it
s ogs T, Camr,Eon St T

i e hca o st
S

5 2, maccn e e el e a1 LT

st asgiess R Ll

e e R T wnamen moumrs e st
i e et e i e 1




Vision

As pioneer in the propagation and
processing of Sweet Sorghum in the
country, it is our advocacy to develop its
high value products.

o

Core Values

» Quality and integrity of Sweet
Sorghum products

» Transparency to  our farmers’
cooperators

¥
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Mission

»To campaign for mass planting of Sweet
Sorghum as an alternative crop to address
the food sufficiency in the country and
develop its high-value products.

» To promote and educate the farmers of the
best agricultural and cultural management
practices in the adoption and propagation of

Sweet Sorghum crop thereby improying the
-_ return of the farmers. W




Development and
umediate Objectit

Immediate Objectives

» Establish  the  project through the
cooperative that shall promote farm
productivity and participative
entrepreneurship.

fHEv—19

Development Objectives

» Alleviate the conditions of the marginalized
farmers through their involvement in the
production of food & other high-value
products, and bioethanol production as well
as their membership in the cooperative as
vehicle for economic and social
transformation.

o

Immediate Objectives

- Create a synergy with the concerned

sectors of the community whose
assistance to the cooperative is
indispensable  (i.e., the farming
community, the local government units
& agencies, particularly the City of
Batac, Department of Agriculture(DA),
Department of Science and
Technology(DOST) and the Mariano
Marcos State University(MMSU).

L4




Immediate Objectives

» Establish  linkages with the private
companies who shall utilize the outputs of
the cooperative in order to hasten market
and transaction flow.

L4

Primary and Secondary
Beneficiaries

» The farmer-members of the cooperative are
the direct beneficiaries.

» The general public is the secondary
beneficiary as the cooperative is expected
to contribute to the economic gains and its
social responsibility to the community at
large.

TEBV—20



Store Outlets

» From the Northern town of llocos Norte,
Pagudpud to Metro Manila, we have at
present eighty five (85) outlets.

» Sales are on a consignment basis, the
payment of sold items is collectable on the
next delivery at the time to replenish their
stock.

@

City of Batac, /locos Norte
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PUBLIC MARKET

City of Batac, llocos Norte

Laoag city, lfocos Norte

CAMARIN RESTAURANT

5 SISTERS GROCERY
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Laoag city, llocos Norte

ILOCOS NORTE MUSEUM

Laoag city, llocos Norte
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Laoag city, llocos Norte

HERENCIA RESTAURANT, PAOAY,
0S NORTE
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Companies with big volume that has
successfully tried the grains and syrup
are just waiting for the cooperative to tell
them the level of production that we can
deliver to them on a regular basis are;

1. Venvi Agro-Industrial Ventures, Inc.
Suite 806 Globe Telecom Plaza
Pioneer St., Mandaluyong City, Metro Manila
Farm site: Sitio 3 Brgy. San Agustin,

San Nicolas, llocos Norte -

w

Livelihood Options to Farmers/Created Market for the Grains

fTEBvV—24

2. San Miguel Foods, Inc.
San Miguel Properties Centre
San Francis St., Mandaluyong City,
Metro Manila
Farm site: La Union, FEEDPLANT
San Juan, La Union

3. Destileria Limtuaco & Co., Inc.
1830 Edsa, Quezon City
Metro Manila

4. Novatech Agri Food Industries

I City, Metro Manila

Rm 210 Anita Bldg., Quezon Ave., Quezon

-

w
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Proposed Seminar Program on the Findings of the Project Formulation Study
on the development of Decentralized Bio-ethanol Production Systems in the Rural Areas of the Philippines

City Garden Hotel, Makati, Metro Manila

v December 6, 2013, 9:30am-12:40pm
Name Agency Designation
Engr. Tonito Arcangel BAPAMIN
Ms. Catherine Arancon Barrionomics President

Dr. Victorino T. Taylan

Central Luzon State University

Director, Non-Conventional Energy Center

Mr. Joseph Emnas

Department of Energy

Office of the Sec

Sec. Carlos Jericho L. Petilla

Department of Energy

6| Mr. Pablito dela Rosa Stainless tank maker

7| Dr. Shirley C. Agrupis Mariano Marcos State University Dircctor, External Affairs & Partnership and Professor I
8| Dr, Heraldo L. Layaoen Mariano Marcos State University Z;f;;;:mem for Administration. Planning and External
9Mr. Loreto C. Carasi Phil. Council for Industry & Energy Research & Dev’t. Senior Science Research Specialist
10{ Engr. Mel Dimapilis Phil. Council for Industry & Energy Research & Dev’t. Technical Staff

11{Ms. Eden Gagelonia Philippine Rice Research Institute DED for Research

12{Dr. Manuel Regalado Philippine Rice Research Institute Head. Engincering

13| Ms. Edna Tatel Philippine Sugar Millers Association

14 Dr. Emmanuel V. Sicat PhilSCAT Director

15| Mr. Clovis T. Tupas PNOC Alternative Fuels Corporation General Manager

16{Mr. Reynaldo Go Regwill Industries President

17/'Hon. Maria Imelda Josefa R. Marcos Tlocos Norte Governor

18| Engr Alex Daroya, NAFC Chicf. Infra Division

19|Ms. Orpha M. Noveno, PSMA Treasurer
20(Ms. Josephine A. Fernandez, PSMA VP for Finance & Admin
21| Ms. Maristela S. Soriano, PSMA Corporate HR & Admin Manager
22{Ms. Joan Villanueva DA Press relations officer
23(Mr. Ronald Nablo DA Press relations officer
24|Mr. Elmar Villota Central Luzon State University Staff of Dr. Taylan
25[Senen Soberano Lopez Sugar Corporation
26(Joseph Enmas DOE
27| Ranof Saurigur DOE
28| Fiorello Abenes DA-BAR
29| Arla Agrupis MMSU
30| Oscar Cortes PSMA
31{Doris Arcangel BAPAMIN
32| Jann Nuland PNA

33|Rolano Wablo PNA

34{Joei Nazan PNA

35|Rainer Pantua PNA

36[ Allabir Diega Burcis

37| Diana Benato PEF

38{Usurnod Gonzares PEF

39 Toress Ru PEF
40| Felpie Caud Maseen Power
41| Jun Vonuha Maseen Power




"Project Formulation Survey" under the
Governmental Commission on the Projects for
ODA Overseas Economic Cooperation
in FY2013

Summary Report

Republic of the Philippines

Project Formulation Survey on the Development
of
Decentralized Bio-ethanol Production Systems
at the Rural Areas of the Philippines

March, 2014

The Joint Venture of
IB Consultant Co., Ltd.
World Business Associates Co., Ltd.
International Public-Relations System Co., Ltd.



The content of this report is a summary of the project formulation survey,
which was commissioned by the Ministry of Foreign Affairs of Japan in the FY
2013 and is carried out by the consortium The Joint Venture of IB Consultant
Co., Ltd. World Business Associates Co., Ltd. International Public-Relations
System Co., Ltd.. It does not represent the official view of the Ministry of
Foreign Affairs.



Executive Summary

I. Present Status, Issues Identified and Contribution to Solve the Issues
1.1 Policies, Legal Systems and Authorities related to the Development of Bio-ethanol in
the Republic of Philippines

The Republic Law No. 9367 which is known as the Biofuels Law, enforces the blending of
Bio-ethanol to Automobile Fuels, was enacted in the month of February 2007 in the Republic of
Philippines being the first case in a South-east Asian country. Objectives of the Law are: a) To
develop and utilize indigenous renewable and sustainably-sourced clean energy sources to
reduce dependence on imported oil, b) To mitigate toxic and greenhouse gas emissions, ¢) To
increase rural employment and income, and d) To ensure the availability of alternative and
renewable clean energy without any detriment to the natural ecosystem biodiversity and food
reserves of the Country.

The Biofuels Law mandates blending of 5% of Bio-ethanol to gasoline after 2 years from the
effective date of the Law and 10% of blending after 4 years of the effective date. In addition,
there are several incentives adapted such as zero (0) % specific tax being applied for the blended
bio-fuels and exemption of value added tax. The Government financial institutions shall accord
higher priority to extend financing to Filipino citizens or entities, at least sixty (60) % of the
capital stock of which belongs to citizens of the Philippines.

Major authorities engaged in the development of Bio-ethanol are the Department of Energy
(DOE) and one of its subsidiary organizations; Philippine National Oil Company — Alternative
Fuels Corporation (PNOC-AFC) and the Department of Agriculture (DA) and one of its
subsidiary organizations; Philippine Agriculture Development Commercial Corporation
(PADCC). National Biofuels Board (NBB) being a cross-departmental organization, has been
established in order to achieve the objectives of the Bi-fuels Law and NBB is deciding the
selling price of Bio-ethanol produced in the Philippines to the oil distributors in the country.

According to the forecast by the DOE, demands for the Bio-ethanol in the Philippines shall
drastically increase along with steady growth in registration number of automobile and
accelerating blending ratio of Bio-ethanol to the Gasoline.

Demand Forecast by DOE on the consumption of Gasoline and Bio-ethanol

Years Target blending Projected Gasoline Demands for Bio-ethanol in
Ratio Consumption in million million liter
liter)
2013 10% 3,813.18 381.32
2014 10% 3,839.31 383.93
2020 20% 4,328.87 865.77
2025 20% 4,712.28 942.46
2030 20% - 85% 5,084.05 1,016.81

1.2 Present Circumstances, Issues Identified and Prospectus in the Future

In contrast, production capacity of Bio-ethanol in Philippines as of 2013 is far below the
demands as shown in the following table, 75 - 80 % of which are filled by the import from
abroad such as Brazil and others. Share of Bio-ethanol produced domestically may further be
down, if the production capacity of Philippines could not be developed as scheduled, within the
context of steady growth of Gasoline consumption.




Name of Bio-ethanol Producers and its production capacity

Name of Producer Location Feedstock Production
Capacity (ML)

San Carlos Bio-energy, Inc. | San Carlos City, Negros Occ. | Sugar Cane 40
Leyte Agri. Corp. Ormoc City, Leyte Molasses 9
Roxol Bioenergy La Cariota, Negros Occ. Molasses 30
Corporation

Green future Innovations, San Mariano, Isabela Sugar Cane 54

Inc.

Itohchu Corporation and JGC Corporation in joint venture with Filipino partner (GFII) have
commenced one of the biggest Bio-ethanol and Power Supply Projects in the Philippines. GFII
started its operations in April 2012, thus 2013 is the second year of its operations. They are
employing approximately 300 number of trucks with 13 tons of loading capacity, in order to
deliver 684,000 tons of Sugar Cane to the Bio-ethanol Production Plant annually. According to
the interview survey to the Joint Venture, supply of Sugar Cane is not performed as scheduled,
thus the Project is suffering with an operating ratio slump with regards to the Plant. It is said
that Sweet Sorghum was not chosen as the feedstock for their operation, due to inconsistent
harvesting ratio recorded during the trial cultivation undertaken by State University of Isabela,
although the cultivation period of Sweet Sorghum is shorter than that of Sugar Cane. The
feedstock of San Carlos Energy, Inc. which has commended its Bio-ethanol Production prior to
GFII also sources by Sugar Cane, thus there is no commercially operated Bio-ethanol
Production Project in the Philippines which is sourced by Sweet Sorghum as the feedstock. In
case of San Carlos Bio-energy, they have experimentally processed Sweet Sorghum which was
grown by the farmers adjacent to its production plant to Bio-ethanol in 2011, but this operation
was seemingly not succeeded in the following years for some reason.

Under the Project Formulation Survey, the Survey Team has conducted intensive interview
surveys to various agencies who have been involved in the research and development activities
on Sweet Sorghum such as Universities, Farmers Associations, Sugar Mills, Private Entities to
understand the status quo of Bio-fuels development and identify its issues, in addition to
Governmental bodies for understanding Governmental Policies, Legal Systems and
Jurisdictions of those bodies. As the results thereof, the Survey Team has identified several
issues on the cultivation of Sweet Sorghum. These include lower germination ratio, in-effective
works on crushing and syrup-making, inconsistent delivery of feedstock to the Bio-ethanol
Plant, quick deterioration of saccharase after harvest, and others.

I1. Possible Applicability of the Proposed Bio-ethanol Production

Systems

The simplified Bio-ethanol Production Systems which is developed by IB Consultant can
process all the stages of Liquidation of Feedstock, Saccharification, Fermentation and
Filtration of fermented feedstock by one piece of reactor which is assisted by certain
automated program designed for the production of 40% Bio-ethanol from starches and
saccharine materials. With these unique systems, higher quality of products, and labor-saving
and low-cost production were achieved. This production plant shall be installed at the Station
adjacent to the area of feedstock production. The number of production plant may be
determined considering the variety of feedstock and its production volume at the hinterland of
the Station. The Bio-ethanol which is produced at the Station shall be regularly transferred by
tank lorry to the Base where processes of dehydration shall be performed. The ideal
configuration of these two plants is one (1) Base with five (5) Stations. By establishing a
network of Base and Station, transportation of huge amount of feedstock to the centralized
production plant is no longer required. Energy source for the distillation and dehydration plants

2




may be obtained from the boiler that is fueled by various biomass available nearby and
waste-heat from the plant and incinerators. Since, IB Consultant is currently developing new
model of dehydration plant, the plant is applying new separation membrane technologies, and
the production cost of the dehydration plant may further be lowered.

With these evidences and prospects, it is firmly believed that the proposed decentralized
Bio-ethanol Production Systems may contribute to the expansion of Bio-ethanol Production
capacity and improvement of farmers incomes involved in the cultivation the feedstock in the
Philippines.

III. Verification on Adaptability of the Proposed Bio-ethanol

Production Systems

The Survey Team has conducted verification test at Bio-ethanol Test and Research Plant in
Fukushima, Japan, utilizing testing materials of Syrup, Cane Juice and Grain Powder of Sweet
Sorghum being procured from the Philippines. The quality of fermented products was verified
through analytical test that it is satisfactory qualify the requirements defined by the standards of
Philippines Government for Automobile Fuels. In addition, it was analyzed, based upon the cost
of simplified Bio-ethanol Production Plant produced by IB Consultant, that the production costs
of Bio-ethanol will be 41.8 Philippine Peso per one liter in case of Type I (Annual Production
Capacity: 130 KL), and 32.3 Philippine Peso per one liter in case of Type Il (Annual Production
Capacity: 260 KL), which are lower than that of selling price of Bio-ethanol domestically
produced which was announced recently by the National Biofuels Board (NBB) of Philippines.

IV. Expected Development Impact and Effect on the Business
Development for the Proponent through the Proposed ODA Project

IV.1 Impacts to the Shimane and its Surrounding Economies by Overseas Business
Development of the Proponent

Since this Production Systems are simplified and cheaply priced, large-scale manufacturers
are difficult to enter into the market, and in fact most of the key components are produced by
Small and Medium Enterprises (SMEs) in Shimane Prefecture. Thus it will contribute to
activate regional economy and to increase the number of employment of Shimane Prefecture
and its surrounding area, if number of the production will increase by the business development
of the Proponent to the Philippines. Also, the Fermentation Yeasts being used for the
Bio-ethanol Production are selected in close collaboration with Shimane University and a
special trading house. If these Yeasts are used in the Bio-ethanol in the Philippines, it will also
contribute to the activation of Shimane Regions.

IV.2 Impacts to the Filipino Economy by the Proposed Bio-ethanol Production
a) Promotion of Sweet Sorghum Cultivation at the Rain-fed Areas
The DA has launched National Sweet Sorghum Program in 2007 by appointing Dr. Heraldo
L. Layaoen and intensively promoted the cultivation of Sweet Sorghum for the production of
Bio-ethanol. In the Philippines, there are considerable hectare of rain-fed agricultural areas
where are affected by drought. Since the proposed Project seeks for the supply of various
feedstock such as Sweet Sorghum for the production of Bio-ethanol, it will greatly
contribute to the expansion of cultivation of Sweet Sorghum in particular at the Rain-fed
agricultural areas.
b) Promotion of Bio-ethanol Production at the Sugar Mills
In order to overcome negative impacts of ASEAN Economic Integration which is
scheduled due in 2015, many sugar mills in Negros Island which is known as the Sugar
Kingdom are looking for diversification from monoculture of Sugar to other products, one of
which is Bio-ethanol. Some sugar mill owners have expressed their interest in procuring the



proposed Simplified Bio-ethanol Reactor which can produce 40 % of Bio-ethanol for their
sugar mill where they have already installed a Dehydration Plant which can produce
dehydrated Bio-ethanol for automobile fuels. Thus the proposed simplified Bio-ethanol
Reactor may respond to these requirements.

IV.3 Necessity of Viability Verification on the Proposed Project through ODA Project

It was clearly understand through the Project Formulation Survey that a drastic improvement
of Bio-ethanol production in the Philippines may not be achieved only by distributing the
Bio-ethanol Production Systems but more comprehensive approaches are required. These
program shall cover from the training on plantation, cultivation, fertilization, and harvesting of
Sweet Sorghum, fermentation and dehydration of Bio-ethanol and it is difficult to undertake all
of these activities by a private entity. Considering the magnitude of the gigantic scope of
activities to be performed, the proponent is looking for a formulation of joint venture with
PNOC-AFC and PADCC for Dissemination and Verification Test Project of the proposed
Decentralized Bio-ethanol Production Systems in to the entire region of the Philippines. In the
future, formulation of a joint venture with these national corporations will be key managerial
strategy and adaptation of one-stop services covering the supply of cultivation support services
for Sweet Sorghum and supply of fermentation yeasts will be key marketing strategy for the
proponent.

V. Proposals for the Proposed Dissemination and Verification Test

Project
V.1 Outlines of the Proposed Dissemination and Verification Test Project
After completion of the project formulation study, it is considered that this project will proceed
to the stage of dissemination by applying for the Dissemination and Verification Test Project
which will be funded by the Japan International Cooperation Agency (JICA). The Supreme
Objective and Project Objectives may be defined as stated below.

[Supreme Objective]

To verify and confirm the commercial viability of the proposed Decentralized Bio-ethanol
Production Systems in the Philippines and make the applicant prepared for implementing a
venture.

[Project Objectives]

a) Verify the viability of resolutions being proposed for addressing the issues along with the
commercial production of Bio-ethanol through the proposed Decentralized Bio-ethanol
Production Systems at the designated areas in the Philippines, and

b) Conduct of transfer of technology for the development of Human Resources along with the
implementation of the Dissemination and Verification Test Project



[Major Activities and the Expected Achievement]

Major Activities

Expected Achievement

Experimental ~ Cultivation and  its
Evaluation, and Selection of superior
seeds of Sweet Sorghum

Higher yield of Sweet Sorghum by selecting
superior seeds which have a higher
germination ratio and higher yield of crop will
be achieved.

Introduction and  improvement  of

Crushing Machine for Sweet Sorghum

Higher productivity on Bio-ethanol production
by introducing Crushing Machine with higher
extract ratio will be achieved.

Verification Test at the cultivation field
for utilization of liquid fertilizer made of
residue and waste water derived from the
Bio-ethanol production processes.

Higher productivity on Bio-ethanol production
by developing Liquid fertilizer made of
residue and waste water derived from the
Bio-ethanol production processes will be
achieved.

Selection of fermentation yeasts/enzyme
which is suitable for the fermentation in
environments of higher humidity and
temperature through the Verification Test.

Higher  productivity = on  Bio-ethanol
Production by selecting the most suitable
yeasts/enzyme for fermentation of Bio-ethanol
in Philippines will be achieved.

Assisting for preparation of a standard
farming plan for small-scale farmers
participated in the proposed test,
considering the climatic conditions and
actual conditions of farming.

Farming Plan for the farmers participating in
the cultivation of feedstock for Bio-ethanol
will be established.

Investigate and establish an verified MRV
Methodology on the CO2 reduction along
with the production of Bio-ethanol
processes which may be applied for the
JCM/BOCM.

Reliable MRV Methodology applicable for the
Joint Crediting Mechanism (JCM) under the
Bilateral Offset Credit Mechanism (BOCM)
systems will be established.

V.2 Tentative Implementation Schedule of the Project

A tentative implementation schedule for the Dissemination and Verification Test Project is
illustrated in the following table. According to the proposed schedule, substantial Verification
Tests shall be completed by 2015 and data collection on the cultivation of feedstock and
business transaction and distribution, and production of Bio-ethanol shall be done in 2016,
while products of which shall be sold and the income thereof shall be supplemented to a part of
the expenditures of the Dissemination and Verification Test.
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V.3 Estimated Budget of the Project
Estimated amount of budget for the proposed Dissemination and Verification Test Project may
be summarized as follows;

1. Survey and Report: J. Yen 8,000,000
2. Consulting Services: J. Yen 7,000,000
3. Manufacturing and Installation of

Bio-ethanol Production, Dehydration

and Auxiliary Plants: J. Yen 72,000,000
4. Verification on Seeds/Yeast/

Liquid Fertilizer/MRV Method: J. Yen 13,000,000

Total: J. Yen 100,000,000
V.4 Implementation Structure of the Project

The proposed Dissemination and Verification Test Project will be implemented along with the
following members and implementation structure.



Project Formulation Survey on the Development of

Decentralized Bio-ethanol Production Systems

at the Rural Areas of the Philippines

Proponent and Counterpart Organization

B Name of the Proponents: IB Consultant Co., Ltd.
B Location of the Proponent : Shimane Pref., Japan.

B Survey Sites: Metro Manila, llocos Norte and Visayas Region, Philippines.
B Counterparts: Mariano Marcos State University, Bapamin Farmers Cooperative. Batac City Govt.

Concerned Development Issues

Products and Technologies of the Proponent

/> Govt. of the Philippines has enacted the Bio-fuels Act in\(> Decentralized Production Systems consists of \

2007 which requests compulsory mixing of Bioethanol
for 10% to Gasoline and compulsory buy-out of the
Bioethanol to oil dealers. Although production of sugar-
cane based Bioethanol has began, its extension is limited.
» National Sweet Sorghum Program was launched in 2007
with an attempt to cultivate Sorghum as the second crop
\ in the dry-season at the rain-fed paddy fields.

simplified bioethanol plant and dehydrization devices
which best suite to rural areas and remote islands,
have technical advantages over the Centralized
systems in the production of Bioethanol from such
saccharic materials as sugar-cane that decreases brix
quickly after harvest. The systems will be used with
Effective Yeasts. /

Proposed ODA Projects and Expected Impact

Establish a joint research team together with Counterpart Agencies and Local Govt. for experimental production of Bioethanol
and distribution Bioethanol to commercial markets in the Philippines. These experimental facilities shall be used as a training
center for Bioethanol Production and Maintenance works in the future. Seek for cooperation from DOE & DA of Philippine Govt.

Future Business Development by the Proponent

Once venture in the Philippines has successfully been implemented, similar business model may
be extended to those countries where large number of rain-fed paddy fields are located such as

Indonesia, Cambodia, Myanmar and others .
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