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Summary Table of Mid-Term Review

1. Outline of Project

Country: Indonesia The Project for Producing Biomass Energy and Material
through Revegetation of Alang-alang Fields
Sector: Environment/Agriculture Scheme: SATREPS

Division in Charge: Rural Development | Total Cost: Approximately 3.63million (Yen)
Department

Period of Cooperation Implementing Organization: Indonesian Institute of Sciences
From July 2016 to July 2021 (LIPI), ICABIOGRAD (Center for Biotechnology and Genetic
Resources and Development, Ministry of Agriculture) and
FORDA (Forest Research and Development, Ministry of
Environment and Forestry)

Supporting Organization in Japan: Kyoto University

1.1 Background of the Project

Indonesia is an island nation which area is approximately 1,890 thousand km? with population of 250
million (2013). Its economy had grown steadily with an annual rate of 5-6% in the past 10 years, which
contributed to the remarkable increase in GDP from USD285.9 billion in 2005 to USD888.5 in 2014. It is
the largest economy among the ASEAN nations. On the other hand, the country has been facing a number of
issues including rapidly growing population, security of food and energy, ever growing economic gap
between urban and rural areas, reduction of Green House Gas (GHG) emission and so on.

The government has been making efforts to enhance utilization of alternative and renewable energy
sources in order to lower the dependence on oil. The New Paradigm of National Energy Policy towards
Energy Security and Independence (Directorate General of Electricity, March 21, 2014) states new and
renewable energy sources will contribute 23% to Indonesia's energy mix by 2025. Development of
alternative and renewable energy sources has been an urgent national issue as the emission of GHG has
rapidly increased in recent years due to increase in fossil fuel consumption and destruction of forest
resources.

The tropical rain forest resources started to be exploited massively and intensively after the second
world war. Large parts of deforested areas are dominated by perennial grass represented by Imperata
cylindrica known as alang-alang in Indonesia. This invasive grass weed grows extremely well on poor soil
and is resistant to drought and fire. Therefore, it has spread widely not only in Indonesia but also in tropical
and subtropical regions all across the world. In Asia, the area of deteriorated grasslands mainly composed of
I. cylindrica is reported more than 10 million ha in Indonesia. The deteriorated grassland management is a
big and global issue of environmental conservation and biomass production. The conversion of marginal
land (including alang-alang grasslands) to more productive landscape (e.g. farmland, artificial forest, etc.) is
in association with the prioritized issues to be addressed in Indonesia from the standpoint of agricultural
development and environmental conservation, as stated in the Mid-term Development Plan of Indonesia
(RPJMN 2015-2019).

With this background, the Project for Producing Biomass Energy and Material through Revegetation of
Alang-alang Fields (hereinafter referred to as “the Project”) was formulated and has been implemented as a
SATREPS project since July 2016 in collaboration between Kyoto University and Indonesian Institute of
Sciences (LIPI).




1.2 Summary of the Project

(1) Overall Goal
A model of the establishment of sustainable society by innovative bio-energy & material technology is
developed in Indonesia.

(2) Project Purpose
Technologies for producing sustainable biomass energy and material utilizing alang-alang fields are
developed.

(3) Expected Outputs
1) Methods of fertilizer application for plants producing high-energy biomass are established.
2) Protocols to convert degraded land to revegetated land are established.
3) Grass biomass plants with higher-heating value are developed by breeding.
4) Environmentally friendly technologies to produce lignocellulose-based materials using grass plants
are established.

(4) Inputs
From Japanese side:

1) Dispatch of Experts: A total of 10 short-term experts (researchers) in 6 technical fields and one
long-term expert (Project Coordinator) have been assigned to the Project

2) Overseas Training: Six (6) researchers were sent to Japan for training on the respective analysis
techniques.

3) Provision of Equipment: A total of 53 items of equipment that valued at IDR 10,555.5 million
(equivalent to JPY 78.0 million) have been provided to the Research Centers of LIPI to support the
Project activities.

4) Operational Cost: A total amount of IDR 2,999.9 million (equivalent to JPY 22.3 million) has been
spent to support local activities during the period from July 2016 to November 2018.

From Indonesian side:

1) Counterpart (C/P) Personnel: A total of 66 researchers of three implementing organizations have
been assigned to the Project since the beginning in July 2016 on part-time basis.

2) C/P funds: A total amount of IDR 3,182 million has been provided during the period from 2014 to
2017.

3) Facilities and Equipment: Existing facilities and equipment of LIPI laboratories, experimental plots
in Cibinong and Katingan Botanical Garden in Central Kalimantan Province, an office for JICA
Project Coordinator and local staff in Bogor.

2. Review Team

Japan Leader Dr. Shuichi Asanuma Senior Advisor, Rural Development Department,
JICA
Resea_rch Dr. Atsushi Tsutsumi Research Supervisor, Department of
Planning International Affairs, JST
ditto Dr. Keisuke Kosaka Senior  Associate  Research  Supervisor,
Department of International Affairs, JST
ditto Ms. Natsumi Saito Department of International Affairs, JST
Evaluation Mr. Atsushi Suzuki Senior Consultant, A&M Consultant Co., Ltd.
Analysis
Cooperation Ms. Chisa Togo Assistant Director, Team 1, Group 1, Rural
Planning




Development Department, JICA
Indonesia | Leader Prof. Dr. Sulaeman Yusuf | Director, Research Center for Biomaterials, LIPI
M. Agr.
Evaluation Prof. Dr. Ir. Ibnu Maryanto | Researcher in Zoology Division, Research
M.Si. Center of Biology, LIPI
Period of Study From November 7 to 25, 2018 Type of Evaluation: Mid-Term Review

3. Results of Evaluation

3.1 Achievements
Achievement level of Outputs and Project Purpose was assessed with 5 grades; namely, 1) high, 2)
moderately high, 3) moderate 4) moderately low and 5) low.

Output 1: Methods of fertilizer application for plants producing high-energy biomass are established.
Indictor 1-1: Methods of fertilizer application for plants producing high-energy biomass are established.
Indictor 1-2: Biomass yield of sorghum in Project Site and Model Site is increased 20% higher than
before soil improvement.

*  For analysis of soil bacterial community structures in farmland, two methods (protocols) have been
established and transferred to Indonesian C/P researchers; (i) DNA fingerprinting as the accurate and
high-resolution method, and (ii) DNA metabarcoding as the quick and affordable method.

*  The cultivation tests of sorghum and intercropping plants have been conducted 3 times from 2016 to
2018 at Cibinong and Katingan Sites, through which, data of sorghum dry biomass and seed weight
per plant under different treatments of compost, inoculated microbes and nitrogen fertilizers were
collected. Analysis of 2016 and 2017 data has been completed which results suggested that applying
a moderate amount of fertilizers had increased the biomass yield significantly. The increase in
biomass yield by 20% with tested cultivation methods is projected to be possible.

Conclusion: While most activities have been undertaken as planned, there are still more experiments to be
conducted to confirm the results, the overall achievement of Output 1 is, therefore, regarded as being at
moderate to moderately high level.

Output 2: Protocols to convert degraded land to revegetated land are established.
Indictor 2-1: A fertilization protocol with consideration for biodiversity conservation is established.
Indictor 2-2: Biomass yield of sorghum in Model Site is increased 20% higher than before soil
improvement.
Indictor 2-3: Established fertilizer protocol is reflected in the technical guideline for conversion of
degraded land to revegetated land.

*  DNA metabarcoding analysis of soil bacterial community structure has been conducted in the
Cibinong Project Site. The results suggest that a moderate amount of fertilizers can increase sorghum
yields without causing the loss of soil bacterial biodiversity.

*  Surveys of plant species diversity were conducted in both sites by which levels of diversity were
analyzed using the Shannon-Wiener Index and the Importance Value Index.

*  The sorghum was grown with different rate of nitrogen application, and dry matter together with
nitrogen content of the harvested sorghum were measured. It was suggested that the application rate
could be reduced up to 75% of the recommendation (by Ministry of Agriculture) without
significantly affecting the yield.

*  Atechnical guideline for conversion of degraded land will be compiled based on the results of
cultivation tests.

Conclusion: While the results of DNA metabarcoding analysis and sorghum cultivation tests have supported
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the possibility of revegetating the degraded land as agricultural ecosystem by converting it to sorghum
production field, as is the case for Output 1, there are still more experiments to be conducted to confirm the
results, the overall achievement of Output 2 is regarded as being at moderate to moderately high level.

Output 3: Grass biomass plants with higher-heating value are developed by breeding.
Indictor 3-1: Lignin content in rice straw is increased (10% compared with existing varieties) by use of
metabolic engineering.
Indictor 3-2: Lignin with higher carbon content is increased (10% compared with existing varieties) in
rice straw by metabolic engineering.
Indictor 3-3: Selection and breeding of highly adaptable sorghum with higher content of calorific lignin
(10% compared with existing varieties).

*  With molecular-breeding approaches to activate lignin biosynthesis, rice transgenic plants were
generated in both sites of Japan and Indonesia. By lignocellulose characterization analysis, lignin
content was confirmed to be 53% higher in transgenic rice straws than in wild-type straws
(Nipponbare line).

*  With mutation breeding though irradiation to Indonesian sorghum accessions rich in lignin, the team
has been trying to improve their biomass productivity, which is expected to be achieved by a series
of cultivation in a greenhouse and a field during the project period.

*  Establishing lignin analysis systems in Indonesia has taken time due to availability of equipment and
reagents.

Conclusion: While a good progress has been made to obtain rice straws with high lignin content and higher
carbon content lignin, the research team continues to carry out activities to obtain sorghum accession with
higher-heating value and high biomass productivity (i.e. mutation breeding through irradiation is still in
process). Since it is not clear at the time of Mid-Term Review (MTR) if the target will be fully achieved by
the end of the Project, the overall achievement for Output 3 is regarded as being at moderate to moderately
high.

Output 4: Environmentally friendly technologies to produce lignocellulose-based materials using grass
plants are established.
Indictor 4-1: A manufacturing method of particleboard for interior use using grass plants and natural
adhesives is established.
Indictor 4-2: Physical properties of particleboards composed of wood and grass plants particles are
clarified.
Indictor 4-3: Effective utilization of small particle residue of sorghum bagasse is proposed.
Indictor 4-4: Production methods of sorghum pellets and bio fuels are established.

*  Development of wood material for interior only using sorghum bagasse and natural substances such
as citric acid and sucrose is reported the world first work. Wood material using natural substances is
generally inferior to the material using artificial adhesives, but the particleboards developed by the
Project research team showed the same performance in terms of physical property, termite resistance
and corrosion resistance, which could be a remarkable achievement.

*  Apart from the particleboards, while the research team has been seeking for possibility to produce
sorghum-based bioproducts such as bio-pellets, bagasse residue powder, bio-fuel, their development
is at an initial stage. It appears that more basic study needs to be carried out before going to
commercial manufacture.

*  Under the framework of Output 4, the research team has been working on two analyses, namely,
techno-economic analysis and Life Cycle Assessment (LCA) analysis. Both are in fact still at
preparatory stage and necessary data and information is being collected at the time of MTR.

Conclusion: While the remarkable progress has been made in terms of development of bio-materials,
particularly about particleboard, there are still more activities need to be carried out until the target
technologies are fully established and become ready for commercial use; therefore, the overall achievement
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of Output 4 is regarded as being at the moderate level.

Project Purpose: Technologies for producing sustainable biomass energy and material utilizing alang-alang
fields are developed.
Indictor 1: Biomass crops are produced steadily in former deteriorated alang-alang fields (Project Site
and Model Site).
Indictor 2: Manufacture of biomass pellet fuels and lignocellulose-based materials is performed in a
production line.
Indictor 3: The number of international publications with citation index.
Indictor 4: Reduction of CO2 emission through revegetation is estimated.

*  Since the commencement of the Project in 2016, all the four research teams have been making great
progress in terms of research and technology development. A good number of research papers have
been produced and some of them have been published on the international journals. Such functions
as conferences and seminars have been regularly organized in which the results and findings of the
respective research works were shared with a good number of researchers and stakeholders both
from inside and outside the Project.

* Asdiscussed above, while the 1st and 3rd Indicators can be considered at higher achievement level,
the 2nd and 4th Indicators are considered either difficult to assess or at lower level. Being a
SATREPS project, social implementation of results and findings generated from research work is
one of important objectives of the Project. While the Project team has been making efforts to realize
it, more efforts are required to bring about a good result.

*  Another challenge is about coordination among the four Outputs which appears not very strong at
the moment. Although each research team has been producing remarkable results, they do not
contribute directly to the Project Purpose as the linkage between the respective Outputs is rather
weak.

Conclusion: Based on these observations, the MTR team concludes that overall achievement of Project
Purpose is at moderate level. And since some Indicators for Project Purpose are observed not well defined or
reflected with actual activities, the MTR team has made recommendations to modify them.

3.2 Summary of Evaluation Results by Five Criteria
(1) Relevance: High
*  The policy and social environment for the Project including assistance policy of Japanese
Government has not been drastically changed from 2014, relevance has continued to be high.

(2) Effectiveness: Moderate

*  All the four research teams have been making a good progress and producing good results with
dedicated efforts made by both Indonesian and Japanese members to make the Project successful.
With these efforts, it can be expected that the Project Purpose may be achieved at a certain level.

e Butitis too early for the MTR to assess the extent to which it will be realized by the end of the
Project since most activities are still in process. It appears that all the teams require some more time
to confirm the results.

*  Since all the four Outputs are important and required to achieve the Project Purpose, the logic
between Outputs and Project Purpose in the PDM has been good. On the other hand, it appears too
ambitious for a single project to cover all the aspects of technologies since each technology require
considerable time and resources to fully establish.

(3) Efficiency: Moderate to moderately high.
*  The Project has been implemented by making the best use of already available resources, which has
contributed to enhancing the efficiency. The MTR team, however, learnt that most consumables
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required for analysis have been provided by JICA as the government budget for them is not enough.

*  Most inputs from JICA except for consumables have been provided as planned. Training of junior
researchers in Japan has substantially enhanced the efficiency.

*  The Project team has been facing a big problem regarding procurement of consumables such as
regents, grass wares, simple instruments. While it is beyond the control of the Project, it has
negatively affected the implementation of the Project.

e Kyoto University and LIPI have had a long-term relationship and academic exchange regarding
various researches before the Project commenced in 2016 through which mutual understanding and
trust had been fostered. This must have contributed to the efficient implementation of the Project.

(4) Impact: Positive impact to be anticipated
* Itistoo early to examine it at this stage since most activities are still in process. And no Indictors are
set in the current version of PDM; hence, setting them is required to assess the impact.
* Inthe current PDM, one assumption (“energy policies of the Indonesian government do not change
significantly.”) is stated, but there may be more assumptions.

(5) Sustainability: Moderate

*  Policy and institutional aspect: As far as the current policies are not changed drastically by the
government, the sustainability of the Project outcome will be secured. Since the Project has been
implemented in line with LIPI’s overall research plan, LIPI will continue the related research even
after the Project has phased out.

*  Financial aspect: The Indonesian government has recognized the importance of promotion of science
and technology in its development plans. As far as the government maintains the current policy, the
budget for research will be secured. However, since the government budget is always affected by the
general financial situation, moderate level of financial sustainability is projected.

»  Technical aspect: Knowledge and skills gained by the C/P researchers will continue to assist them in
carrying out their work as far as they are engaged in related research. A good number of new analysis
technologies together with advanced equipment have been introduced to the LIPI laboratories under
the Project. Most techniques can be utilized not only for the Project related work but also other
research. The Project has been providing valuable opportunities for junior scientists to learn basics of
research and exposed to international academic societies. It is expected that they continue to
contribute to development of science and technology of Indonesia on long-term basis with global
point of view.

3.3 Contributing and prohibiting factors to the project implementation
*  Kyoto University and LIPI have had a long-term relationship and academic exchange regarding
various researches through which mutual understanding and trust had been fostered. A good number
of researchers who had studied an obtained degree in Japan have participated in the Project as
members. This must have contributed to the implementation of the Project.
e On the other hand, the Project members have been facing a big problem regarding procurement of
consumables which has negatively affected the implementation of the Project.

3.4 Recommendations
Based on the results of MTR study, the following recommendations have been made:

A. Recommendations for the Project team
(1) Clarify and understand Overall Goal and Project Purpose among all members of the Project.
(2) Strengthen cooperation with the responsible organizations for relevant policies towards the
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realization of the Overall Goal.

(3) Strengthen closer cooperation between and among Japanese and Indonesian researchers through
frequent communications.

(4) Promote research on manufacture of bioenergy.

(5) Scale up of field experiments of sorghum to other locations with different climatic and soil
environmental conditions.

(6) Strengthen sustainability study by seeking for a Japanese researcher who has research experiences
and knowledge.

(7) Make clear official process on participation and/or removal of new counterpart researchers and/or
research organizations.

Recommendations for the Indonesian Counterpart researchers

(1) The results of each Output need to be separately explained which one is from which Output when
combined and integrated the whole results of the Project to make the responsibility of each research
team clear.

(2) The Center for Innovation pf LIPI should take a lead in a positive manner for the promotion of
social application to private sector in particular.

(3) Chairman of LIPI should commit more on counterpart budget allocation to support all project
activities.

(4) Equipment and machineries donated by JICA are to be fully utilized through vitalization of the
research activities.

Recommendations for the Japanese research team
(1) Guides the Indonesian C/P team to take the procurement procedure into consideration much in

advance in making experiment plans in a way to avoid interference caused by shortage of regents.

(2) Take close communication with JICA Indonesia office and JETRO Jakarta office regarding needs
survey, information collection, and public relation (PR) and etc.

Recommendations for the Indonesian Government
(1) The relevant authorities of the Indonesian Government take necessary measures to rectify the
problem of obtaining consumables (e.g. procedure for importation, tax exemption, etc.).

XV







BLIE HEOBRE

1—1 REARKEDRERE B
[ R RO ARE 2B U, A~ AR AR =L ~T U T NVEET Y =7 (LU,
K7y r b L) 1T, A Py 7 dfmE (UUF, T @EEid) icbnwT, 7727

T v LA D TRBE R & /3 A A~ A A FEHI AR 2 BN D BHIE & SR T 5 THIER BUBGER E of Jis [E

BB /17" 1 27 2 (Science and Technology Research Partnership for Sustainable Development :

SMR@9J?#&LT 2016 £ 7 H XV EENTWD, K7 r = M, FEhbif oz %
WL72Z &b, 2018 4F 11 A FAIE VK 2 IO 0 | T4 EFHMEHE & oAFRFHL E 2 —

AR 2N FE R S ATz,

AL Ea—HEOHWIX, FiioLBY Thol,

O BT =l bk TH A -~ U w7 Z (Project Design Matrix : PDM) (Z{i~> T, 7' m
=7 FOFTANER, EERD, BER OBRESCR 2 T 2,

@ Tmv=7 FEMTnERAELT, I ) EMEREEOA—T—2 v 7R [ [ERER
FHOaIa=r—va R, FEOEE - T=F U TR Z#HRT D,

@ FHMHSTEE (40 - A - R - A % b - Fieth) OBLE ST e Y 27 bR
BT DFHEZITV, 7YYy MEEOFMMELREZIY £ D5, fHlifERE b LI, BB
ToHiE PDM DEIESFE bIRETT 5,

@ ERRO~QDFFERIZONT, L Ea—HiEEL LTRY D729 2T, GRFEES
%> (Joint Coordinating Committee : JCC) IZB W CTHEZHKER « B ET 5,

1—2 LEax—RE GHE) HER
L 11 Bl

K 4 824 55 FITIE « Bl
Dr. Sulaeman Yusuf M. Agr. # o fE | LIPL AR R st v ¥ — Pk
Dr. Ir. Ibnu Maryanto M.Si. =1 I;IPI Aﬁg%ﬁﬂ?/& MRS (EBRFE=s)
(2) BAA

K 4 024 558 BT « P8k

wm e MR /#Hh JICA EATBHIEH [EBE /) HME
B ENZE (ST) | IST [EESH Aot Ee
EBR =S ENZZHE ST) | IST EHESH HLHEA
TRk ARHEE [EINSCHE (OST) | JST RS A
WA S A AT AGM = Lz v MRS =T a s sk
BB FnvD h ) A1 JICA BABIRES I N—T % —F— b REH




1—3 REHE - BIE

(1] ECoOBMFIAIL, 2018 411 A 8 H2 D 11 A 24 HE T 17 HEICh72 v Ee S/, 7
WAV 2=/, (HEER . Hata ek - A RFHhHREED ANNEX 1 ITRSND LB,
1—4 TEEHE
1) 7av=zs NEET— L

1) A v R TRZERE (LIPD A I — U hiiREE SR e v & —

Dr. Didik Widyatmoko o —FK

Dr. Reni Lestari R 2 e TF— A Y — H—

Mr. Ariefnoor Rachmadiyanto #7988 (A ARAHMESINE)

Mr. Helmant Hendra U

2) LIPIAW=hfdet o 2 —

Prof. Dr. | Made Sudiana AW - B - HWEASE S v — TR (TaY el b r—

Ty — - R LR T— LY —F—)

Mr. | Nyoman Sumerta WIEE (A ARWHESINE)

Mr. Ruby Setiawan U

Mr. Toga P. Napitupulu U

3) LIPIXA AT 7 /ny—k o &—

Dr. Satya Nugroho DTEME (R IR T—L Y —F—)

Dr. Esti Windiastri st e (A ARBHESINFE)

Dr. Wahyuni n

Dr. Dwi Widyajayanti n

4) LIPI A=Wt kit set o 2 —

Prof. Dr. Subyakto Bz (R AT — L) —H—)

Dr. Sukuma Surya Kusumah #5928 (A AHHESMNE)

5) LIPI A/ RX—Y gk —

Dr. Sasa Sofyan Nunawar Hfits « 4 v a_X—F R

Mr. Firman Tri Ajie WHFEE

Ms. Yovita Isnasari n

6) AR

Mg (R AL BE ST A AT 2 W AT T8 R AR REA L PP 9E =R B

MEFT  AF A AFIEIIEFE T AR A7 BR S A HEF 20 R SR A BHA Rk o0 B e

NN RFBEREFITER 2=

A FEE AR T AR AR R W e AR 20 R AR G RR L A 20 BFSE R

7) Tuvxr NEEPT

=4 ¥HTEE

Dr. Safendrri Komara FI 7T RoSA Y —

Ms. Emiria Chrisanti FhE



(2) BALRIEES
1) FEA Y < & N R EE RN EER
(Assessment Institute for Agricultural Technology : DPTP)

Dr. Andi Bermana, S.P. FHE - Bl B XY T F— LY —F—
Dr. Dedy Irwadi WEZE 05 &
Mr. Sandis Wahiyu TGS Tk E
2) WESH Y~ Z WA T 4 T AEE
Mr. Irwan, ST fiwy - BRESRE /1B TR
Mr. Irwanto, S. Si LR R
Mr. Irwan, S. Hut Bk - IEERR TR
Mr. Yudha LIPI A R &

(3) [EBR St A > R & T ST
it ¥ A S

1—5 FHfi (LEa—) OFE

1—5—1 FHhofRAE FIa

AR A X, [T JICA AT A K74 8 Ll (2010 46 H) 129> T, PDM i
IZEADZ LU N OFINATHER L7z,

(1) AFToOHFEFE (AAREHE)

O vz b F—LTERLEFARGFERRLCNETCOT Y =7 MREFEELZ L =2
— L, 7uv=7 FhOEE - FEii 7 0 AORNEER - S5,

@ BUATPDM IZHSE, ry = FOFER, Efi7 vt X KOGFHE 5 THE 2T - 72 ii&
HE LT —XWEFE, REFIESEERFIL, FHMEi7 Y v FE2ERT 5,

® LE@oiFHEZ Y v FIicHoS&, hv & —s3— bk (Counterpart : C/P) #RE% 3L 4 54
FEEMMER, FMZE, CPHICxHT 2EMARGTI L, BERZELZER, X435,

(2) T4 ) Ecodifs GLREE)

O AEFEONE., FHEIZOWT 1) ERFHMEER & 2T AET 5,

@ FHlZY > RicESE, ey MEREICHTH TV 7 A MEIEEZITD,
0y ey NERE - IEE T 0 2T AER - T2 O - BEETT O,

® FHROTWELETFT 2525 L. Fuy=r NERE, Fii 7 vt 2000 L &5k - fE
ER AT 5,

@ FATHEKR O FRRO~@TH LR R LR ERVIT I L, 3l 5 T OB & 5F il A
TV, 1B & & BICERFHMIIREE (30 1T £ &0 5,

® EFROOHREFEZAARM - T BEUSFERFMMEHTERE L L, ICCIZT 1) H- AX
WiD7Tmy =y NERE T & &b ICHEE TV, 2O L HiEdkFn (I=yY)

(Minutes of Meeting : M/M) & L TEHE., B4 7T 5,



B, A7 v=7 FOPDM I, itk ek (Record of Discussions : R/D) &4 FF (2015 4% 9
H 25 B) B SN2 Y PF VR (Ver. 0) 1TxF LT, I&BIBAAAT: ., @il (Ver. 1.2) N7y
=7 FERE DI Lo TIERR S Hu, 2017 4E 4 J 20 HICBIME S U7=45 1 Bl JCC IZ TAR E T, A
LB —f{fd, ZOUCERRICAS & EE L7c, RV 72 PDM (AATERR) 13, fTREr 2
E LTS LT,

1—-5—2 FH&HEH
ERHIFAECIEE L, LT LY ThoTz,

(1) 7mvy=7 FIERMOMER
TuY s FORANER, HHEG, R (TU N Ty ) OFMR, Yrv s FREOE
FRIA A EAL B EED R LIA A 2 fERS . RREE LT,

(2) my=Z FEMT B AOWHRR - FFE

TVl NERT O RERIET A0, TuY s MEBZHBICT S 0IC RS
Nz b, F=2 V0 7 0koOA, Tav=r MEKE (AARANEMZE - FRE, 1]
[ CIP W5t E. Z M) FOEERR I & &Rl LT,

(3) Al 5 ZHH DA B DT
TuY=r bOERKEEMT v AORMEGS - WREEz @ L CREE Lo F e &I, B 5 HA
DRI S T 1Y =7 b &Rl L7, 7/l 5 THE OBLROBEIT U TR LIZE B TH S,

H H R

% TaTel PROELTVWIHE (Fevcy b EES AL EE) 23, -l 4 Fht
FTHRRICBNTRY D (ZBEEDO=—XITEEL T 50, RBESCHE OB
& LCHEEIA, MFEEE AARROBER & OBEWIIH D, ey =7 FO -
T 7 a—FIIRAENE) 2D R

HahiE Tuyel MOEMZEY , KB HES LA ~OFERER =6 I T
HZ00 (AN, b2 ENDDN) /A,
hEE Tuavel bOaRX NEHROBRIZER L, BEMAEIIEHINL TS0 (&

HWVE ESH) w9 A

A7 b | TaYes FPEBIIELDbTEbIND, KRB - RO KN R A 2D
PR, FHIL TR IE - ADR - REAE T,

Frfge EOPKETLTH, 7ry=7 FTRELZDRPEHEL TWDH0 (HDHVME, F
RED RIAZ S 8 % D>) %] 9 B,

1—5—3 T—XIUESIL

FRLOPE A T DI D, FHIE B ISk o TiHliEE M 2 50E L s, - E N OR Ml I
LT, BEREH - 7 —#, ZOFHRFESCIEFTEZOWTIHRF L, ZORREFRER 3 (3
FERUIAT G R 1. Wik ek - S RIFEHEHE DO ANNEX D) 1SR L72i i 77V v R&{ER LT,
AREDT-DDOIER « 7 — X OINE, B L= 7Y v RIZih-> CTEiE Lz, BARR G -



T2 OWEFEIUTDO LB,

(D BEFERIO L E 20— L oHr
Iuvx/ MIETHIUTOERE L Ea—L, ZHIiEH L7,
LB o —FATER (H - 3%) (2018 4210 H)
H s E 01~18
Project Monitoring Sheet No.1~4
(B SRR R OMEAREIC L AN, Y AT RV X —ERELBRERE 0 Y = 7 M
RHEFREMRAREE] (A) (20154 10 H)
DA > o7 IRE ERIBRFE W 58 (k29 429 H)
(A > o7 dRE S5 (2017 429 H)
National Energy Policy, The Republic of Indonesia (2014)
ZOM, TaT s M5 EE

(2) FuP=zr NEMRE~OEME (7o r— )

BHFRA IS D, Mo 2B YT 52BN, YuY =7 FOESE, EiET e A,
SIHEICBET 2EMEZER L, [ E7ey=7 NERE (7 CPAFZER 10 4) 12
fil, BIEEG, BENFTHMFHEOSEZ L L UEMT L E L BT, ATREZRR Y G ®R S
FIT MR =T,

() Fm¥=7 FEREIIHT DA ¥ B a—D 3
HMPHA P L, ATREZRIR Y BARE (BA - T ) FENFJER. EBHIER) WO PR BUTHERE.
REZEH ICHS L, HME» /R LR W EROMTER R IR DT,

(4) 7uv s NMaRFHI#REEOERK & B4
ARG RIS & [AFRFHMEHREE (Joint Mid-Term Review Report) | (fFE& k1) A
TYERR L., BA - [ EXGORFEREIC LY BABMTOIT,

1—5—4 FHEDHK - RN
AR A I ATREZR R V) F BN D BRI 22 - 7 — X D AFITE D128, BR 5 L7 REHI
TORE L P OTD, LUFIRT L5 il b o7,

(1) FREMREPIC, 7 ey ey FRRECRRERNN D TE 2720 2 OIFRER D L5 Fwiz
LOOD, EHEA U HEa—&fT) ZENTERANKITITRY Bb -7,

(2) BARIEB OB & W o ToEHIET I DWW TIL, TE AR E&EMN, BB oHrn T
DX OE N LIEN BB T = PAFTERNW T —AbZ 2 Hole, ZD &5 RIGEITIE,
B RCT 7 — b HRE ORES 2Rl 25 TR IR 0 BRI 2L GIRGE L. ENE
A7afEm s L CGRARRICE DT,



W2E Tuvxy NOEE

2—1 7o zY bDEE

(1) X, mfER 189 7 km? (HARDE L0 5 #%) . AN 2% 5,000 A (2013 4) #H7
LEBEZ CH D, T4 EOFERFRERITIMELOFH, 5~6% TEEFHICHERE LTV, GDP I
2005 £ 2,859 & R /L7 5 2014 40 8,885 {i R/LIZHA K L, ASEAN 45 [E D 72 s Thy K DR Bk &
ED, N RAREO—FH T, SHB L AEIT 5 L FHEND ADICHIET DT RLX— LB
LENIMAG, BRFERBICE 7k S5 AT O M, R CHRABUR & Wbl 5 IR=ES)
KA A (Green House Gas : GHG) HEH OHIEENEZOEL 72> T 5,

2009 4E 9 A ™ G20 ¥ v FX° 2009 4F 12 A OKMBEABHHSKIMHRIESH (Conference of the
Parties : COP) 15 28\ C, [ | EHEJFIE 12020 4FF TIZ CO xR A U o 1258 L T
2005 L6 T GHG HEH &% 26%HIH T %, EFRSE 250 nnid, HiEE%Z 41% £ Tl & L5 5]
ZEERIL, ARG AT 572010, R R /LF— R OFA ATRE = 1L —FI H Ot
ZERHE L LTI 2025 E % ClCH - AT R A X =N XL X —3 v 7 A2 ED 2EE%E 23%
ICETHERLTELTWD (AF= R X —FER 201443 ), 20X D ITRFEME & AO8NELY
B KT 2B NEZEOHNNCHIET D LRSS —T7 T, GHG OHEHED, (b % oK
ROHRMEREL G RITMLTEY, R - BAERZ XV —ORBRLEL 2> TWND,

iy, T ) ETITERT2RMER, BEESMEE, FARKK, KT 7 07— a Itk -T
Jo NI BRI O Ky T, A FEMERE O —FCTH 5T 77 7 > (Imperata cylindrica) & FEEN
AN N ESE L. [ENT 10 5 km? (AARDETEED 357D 153) (2K SIRKRTTHEFIR %
kLT, TEZFTHEIZEE (Rencana Pembangunan Jangka Menengah Nasional : RPJIMN)
2015-2019) Ti%, Z 9 L7z pE R (marginal land) 025 PERI~D#iaHa % I HE & 3 5 Hiffr OBI % % |
FARBAFE P D EEFREE L L E ST C0D, 2O X I RO, K7Fey =7 MR 2016 4E LD
FEKFE LIPLOWHAIZ L0 Eli ST b,

2—2 WHHAR
(1) W
2016 427 H~2021 &7 A (5 4/M)

(2) FHFEMAIBIF 78 5 ik B

1) A v K3y T7TRERE (LIP
N T — N ERE AR e e v 2 —
EWFIEE 2 —
NAFT 7 ) ay—mset s &7 —
kR o 2 —
A ) R—=T g k—

2) BREEMEA ARAMBFZEEAFE T (Forestry Research and Development Agency : FORDA)

3) BEAA L RR VT EEALET I ) a0 —BEEIRMIER % & > % — (Indonesian Center for
Agricultural Biotechnology and Genetic Resources Research and Development : ICABIOGRAD)



(3) [EWW /1%
TR AEAFEMZEET (B A TR
TR F R PR e A Fe R
2 S DNA BFZERT (2017 4 3 H £ T)

(4) 7av =7 bxtGilEk

1) 7ay=7 A b ARIT—VIRAT— )L (SRR S & — D LT THFERT) .
Fv oy (MR B — XA FT T ) ad—ie B — MBI v Z —,
A ) R—= g B —, TaxR—7)

2) EFNAYA N HEA Y~ E MBI T 4 R

(5) LA HAR
(1 EIZRWT, FEHH A A 0T — R UOSA A BN & o TR rl e Rt o
FEETNDRREESND,

(6) 7uvxs NEIE
T I T T UFBERRIERIZ L DM A AL X — R UL A AR B O R AR BERT
WPFE SN D,

(7) Rk

1. TRV —A F ZREWAPED T2 OFEIEIEAHESL S 5,

2. TREERR AN ME S SRR TR S D,

3. BREIC X 2mEBEEMEE G A B SA A~ A S D,

4. A XRHEBEFENE LoV 7 v m — 2R A A T 5 72 OIRBREE AT L H I 03 e 37 X
nas,



B3E FYulxl NOEELER S 2R

3—1 BRAEE

3—1—1 [4) Efrso&A

TROLEBY ., CP WEEORLE., IEEIE O, MEisk - B OREEs, T B2 o Fk
BANTHoT-, FMIIMEER 1. Wik ek - SRFHMIHREEED ANNEX IV TR LTz,

(1) C/PWIZEE DRELE

Fhit%RS (LIPI, ICABIOGRAD, FORDA) 75 &t 66 4 DOAFJEE RS, 2016 4F7 HD 7 m
=7 AR EL Y CIP & LTH4A S, AARAIZEE & & BITHRE D &I >OMIETF — L 24l
WL, MHRIEECHEE L T D,

(2) CIP THROAKR L L

K7vy 7 MIHT 5 CIP#REEE LT, &5F 311 8,200 /LT A 1] EBUFIZ &V #HL
e, FIH SN TE 7z, Zomicid, LIPHEMSRIEREY o2 — b Lo THERT (R 2 — /Uil
YIEIN) OBfEE bEEND,

(3) FEBifigk - Hepr DIRHL
LIPI &t v % —DFEEHuGR - M 05, HEIZS UL ool S Tngd, £,
INHEEEERBEOT-DIZ, 3 2OV A F (FE/oroTa—r EYEREE X —NO
BIZEVREIEiEZ  (Indonesian Culture Collection : InaCC) ., Hih U~ Z BT 4 o H )
THEHBN/HREEIN TS, EBHIC, ez b F—Lo (EEREELo—DLRAZ v T) O
BUSEN, ML U 7RI OBRMNICREES L, KB, BEXR ENEVEIT T4 ERkE L
LTzt d,

3—1—2 HAEAHENSDOEA
TROEBY  WFFEE - EFFEOIRE . REWHE D FE i, & - M ik 5 BHIEENE O X H 2,
HABINS DOFERBATH- Tz, ibflE. HEEE LT O ANNEXV ITREND B0,

(D FHMROIRE
PR L B 2 —HF R E T, 6 08 THREA 10 44 0 B AR AAFFEE B FEMHMR & L CIRE S 7z,
£l EHBWER 1 ADPRYEMZE L L THMICIRES N TV D,

(2) ARERHFHE D i
6 4 D LIPIBFFEEICKT L. ZNENDOIIIET —< 12030 B i i85 0 7= H K THHE

RS T,

(3) Kbt DHtE
A5t 53 O (B HTH CTR%E 7,800 T FHFEY) 23, Y'm Y =7 MNMZBHT 5 LIPI OWf
ek X =T LT SR & L TRt S T,



(4) HHEE)E
2016 457 H)x5 2018 4F 11 H R £ T, #%H 29 (59,990 /L 77 (%9 2,230 /5 HFHY) DH
HyEEN e (TEAN i) N ani,

3—2 EBEE

M1 ECP EARATEENG/D T 0y =y MNET — 1L, 2016 427 A7>5 PDM K ONEH)
7+ (Plan of Operation : PO) (2> CiEEh 2D TX 72, AL B o —f{&R L E TICEE S -ik
BOME L% LD TEE PDM IR SIVIEEIEE Z L2 £ LD ERETEEER 1. D ANNEX
VI IR LTz, ry=2 MNET— 20 H CFHMHICES < FIGEIE H OESRMIE, &3 — 1127
TRV ThHoT,

K3—1 EBHOEHKR

EHRT (%)
RE iE B 0 25 50 75 100
1L A TERTFRT 70— 2 MV C A AR O MR & 59T
?HEE BT 5,
L2 smpeisic s 2 e B EIRE 7 2 5 e 5.
1-3. Fv /7 RBRKEIC CTHAR D &2 LT 5,
, |2l MIEORIRIZET B RO LSS ERIEIC SV TR 5,

2-2. T UT T UHIRDADFEBARERET VML T 5,

31 A REHEMRNORY V= GREINSE 5,

3 |32 A XFHEHNOBEEAY 7= U EEE NS E D,

3-3. BRAD VLT LADOFEEE L ET D,

4y A BT R ERBERE A G L C =T 4 7 R — FE BT
"5,

TIUT T ERRRBEREMER L CT—TF 4 7 ViR — R BT

2o
Kb, RO FRHEY & L2 8 —F 7 VR — RiiE 250

S

4\ ya I BT AD DR DRI T i A T
" b,

A RXITIWZTC, T4 7V A 7N (LCA) . RS - BREHI S

Wy EAREAN— 2B OHEREZ KT 5,

4-6. Y NVH LRy NEAEET D,

A7, I )VH DA FREVEAPET D,

 [HERRRI 13, e vz PERT—LA0BECEHIICIESL,

4-2.

4-5.

3—3 EMR (TVrITv k) OFEHKER
PDM THEHEI SN ODRERICH L, THENRE SN TV DIRIEZMEE LT 5 2 T, &fRkDiE
BRI E S B O FEBLEZLUTICE DT L

3—3—1 pmHE1
1 TRV — S A T ZNE A PE D T2 8 DS IEE S HENL S D,

PEREX, TEy) TRemn) THRERE) TR0y MRV o 5 B TR LT,



(1) FEEEEERCIRI O RRGE
R -1 I LW OREEAR =% — T D EEM ORI ATRE & 72 5,
TROLEBY ., BFEL1IIBBLRER SN AL TH D,

1) FEh HEEOMEREEMERRNT O 7=, OB >Zfli7e T 4 % U A (Deoxyribonucleic
acid : DNA) 7 4 =7V 7 4 7 QEMTEMGER DNA A X N—a—F 1 7D
OO a h a— VAN S T,

2) M ORFIREZWIE L LT, FEDBBTORELL, /o7 4 VEBOERE THLH T
HEREM 53 HTBE S (Soil-Plant Analytical Development : SPAD) 73, 25 RiEA RT R MVE
LS sZ ENR SN, #iC, SPAD fHITHIEHM COFEMMAARETH Y . IEH -
RZ 2l D W R EE DS 3OE S hauid, P OREBEZMICRICEH EEX b5,

RIE 12 7av=2 A FEET YA MTBITD Y NVT LAONA F~ AAFEREN 115
SR AT & el LT 20%H B35,
TROLBY, 12137y MET ETITER S D RIABZDE,

1) TE VKRBT 0 T ATBT D YV LGN, 2016 05 2018 0T ENE
NI EFEMI NI, BT 4 T NZBT DR ORI T O MEREN > Tl R LT
DS, AEERRE LT,

2) TNHORBRIZE Y, B DRI, MAEM O, BREINSME T TO, A ERE &
FEFEEOT —Z NNE STz, 2016 4£& 2017 SEDOT — X OFNTIZTE T Lz, Z OFERIC
KX, IR THLINEOF BEARBMNR O b, EiREEZmEYIZ = e —r3 i,
M AR L R L C 20% DINEIE A FERCFTRE T D Z L AR STz,

(2) M) 7e Rk & FIA A

© AENRN—a—T 0 U TRNTC R OB ERSE A T 2 1B 720 BEIEA S DT
(SRS T 7, BAMRERY TV ORFESEICOWTFIERED b, Tk
AV, KRB EGICHRE L2y S 2 b—a U A MZBW T, KR S B
OB TS AE RN RAE T DRI O W TIERET — & OIEN 14 H M SHiThhT-,
F7-. BARBIIEF—20E, (4] ETOL—F 4 VOO IHT 720, A X N—a—
T A TR AT D REBENT FIE 2 MG U IMEREEREIE D X A v 0 T RS R A )
DFENTIZIX, DNA 7 4 U =TV T 4 o 7EO—FA# Y A Y — AMEE - AX—H—
fi#Hr (Automated Ribosomal Intergenic Spacer Analysis : ARISA) VL3 H AJRECTH 5 = & &
L7, 61T, DNA HiHIEICOW T BRI L. @iz v MOV U 7 A omEs B &
L7zWEALEF IV R U AF T =17 A (Cetyl Trimethyl Ammonium Bromide : CTAB) ik
TH., ARISA SHTICEH ATREZ W D DNA 3G 6 d Z &L &R LT,
TEEGHNE, T UEBIOERE EITMRO TRWZ ERA LN o720, TEERE
G N T DEBFBICHENS D Z PR S, [1 ) EEEERIC X5 HESEEH&E
(300kg JkF#E/ha) LV D7 nWETHRIFREBTNEOND Z ENRBIN TS,
ZHETIZ, 77T E DNABFFEATICR W TREBIIER 2 4 2% AfL, BREE DNA X Z /3 —
a—F ¢ VU E OB G A B E LT HIRHE DS i S e, £7o, R FRFBLE
FAFER T LIPL AR T — il K 0 REIWHE B 1 4 2 RFBE iR A & LT A



L. B FRBUT 2B L7 REZ W E BT 2HER FE i ST 2,

PDM L, i1 & 2 OIEENINT BN TWD 2, EEIZIZZ N O OIFENT BRI L T
FHE SN TV D, RKPEOTEENIFEE D ICE ST D OO0 kR 2155 £ Tlaix
FICHETRBR PRV RSN DOMERH D Z Enb, R 1 OSBRI & RiAAIX
[HHA~RRE ] LUz D &l Sz,

3—3—2 pKHE2
TR AR AR S AL TREDS N SN D,

(1) FEEEEERCIRIL O R
FREE 2-1 W SARIEICELE L 72 i iE T SRS N S D,
TROEBY, FBE1213 7Y =7 MET £ TIZER SN D FLIAZD E,

1) DNA AZ R —a—F ¢ V7T L 0 . MR OBHER ST N T v/ SIS TEiS
7o WEAEFIC X0 HESME O SR A D S 2 &< Y AT LADONEEEINEEH
NHZENRBINTND,

2) T 4 v THEE ST [FRRALRATIX, BARRO 72D R A L7223, & OB S huflkie
ST

3) Mt A MBI DHEWFED SAEMETAE N TG S, EMSZERER Y v ) =0 4 — " —5E
EHEFENY 2 — A o TRl S 4172,

4) YV VIT BRI HHENEALER . BAEM OBRE, REMARSIF T CHRE S, A E RN ER
GREELEBICHEINT, ZORRIZINE, NRICKRESSEET L L, T4 BHEE
B L DHESE =D T5%REEE TIHIES D Z ENARETH A Z ENRIBEEI N TV D,

A 22 BT YA MCBIT DY AT LADONA A~ R EFEEN THEEM R L ik LT 20%
I A
(515 1-2 2 BHR)

FAA% 2-3 il SRR T IE DS R FIREE OEAT T A R T A4 AT IS d,
TREO LBV, BE2-3 X7 u oy MET E TITER I D FIABZDE,

1) PERREEICBE L SN0 b 5 T — X R— AR S T,
FREERICABT T2 (Fr/0, hT oAy, HXY by AIM (NTT))
INHEEDENE (FEI, T4 HY)
SEBERIREIEIZ KD CO I EDHER] (FE /7 )

ICABIOGRAD 76 AF L7z 41 RFEDIENR Y VT LORE (O A~ A, AFE, WSS
2, V7= E58ERY)
T T UT T USRI T DM Oy — 4% (N VT T HFSERT)

2) AT 4 H T IYA NPT D U~ o 2 O REEHEIEAGERY; (DPTP)
. P IERBRF FE B CRARE X7 N o HiEGE S & K A B & LTEABITH D03,
INT BFIEDOERIZHBELERLTRBY, A7y b EHEMMIERZBmA I TDR
TW5,



3) EFRBR DFE RITIED & RBEREFIE OB AT A T A4 PR FLOONLTFETH D,

(2) A7 & JIA S

- TR ORI IEAT & Y VT DRESRBRORE R D RBE R & /LA SGREG H T HRi
THILTHAERBESED ZERAETH L ZENRRSNTND,
Y VT DR DI TN Z AT % 7230 O B ORI RS HT B OBHMEL 1 4 B 1250
S, BRI T STV D,
AR 1 ETRRR, oAt R 2150 F TICHEE AR - 7 — 2T S D IRS N D LR H Y | Bk
R2OERED [H~LRm Lyb Ll S,

3—3—3 mkE3
BRI L2 EREVMEE GieA ZBNA A~ AR SN D,

(1) FEEEEERCRIL O RRRE
FRIE3-1 R TROISHICE Y Wbon Y 7= ERFENBYTIMEIZ T 10%M B 5,
TROLBY | FEE3-1 1M b 7e RS LD FIAZ DI E,

1) S TBEREOTFEZAWEY Z= U AGROEMIC I Y . AR GRS & T E
(LIPI A AT 7 ) av—ifget v % —) ORFIZEBNT, V7= E&EfiEA 2 oMEH S
i,

2) V7 2 m— 2RI LY, U V= oEa i, BAEK (AR oX L TF
EHRHA R DT B3% M U722 ERNMER STz, Z O T, A RBHEY) /A A~ A
L2V 7= GailEiEn, 14 ) EflIcrr shiz,

3) VIZ=UEEN 10%ENT5Z LT, "M A RAEZRBESETZRFORER AL 1 %iEns
LI ENTEDLERAEN TS,

4) BUE, B DA RO THEREERICED U 7= AGZ flET 2 O 5K 712D\ T
LT 2 ED TN D, £z, T L TR TN Sz A4 X B4y a7, v
AU/ E > TH#ED BTV D,

FRIE 32 B LZOIEHICE Y, bbb O@mBEERAM Y 7 =  OFENBATRFEIC T
10% N4 %,
TROEBY | 32 b H 2R < ERIAD HIABRDE,

1) V7= AR ERIET A0 FEMFIECL Y REGENHBHEWNT TA TV 7
=V EWp-E R v 7= F=0 O FHIEEEICIS T D3 EDN ., 21 E i 22% K Y
1 fEmEiniz, V7 =voFaid, BERDRE L T, RS A XD T53%8NL
77

2) AW TN SNT-A XB\IGF DALY 7R, ) arBifickoTED SN TV,

fEER 3-3  @IBVINY 7 = B BT & LT 10% @ YV AR S,

TRROLBY | FEIE 33 IFTHEBE TER SN TE LT, ERLMBRPLETH D,
1) WHEF—20E, ZREOAAREL [ FEY VT LMEDY 7= G &AE 2TV, el



TRV LOFMEL R TY 7= G RBN 48%, 21%mW\ YV bz, AR 4] H
INETNICBWTRH LT, V=V EERBE Y IVH LD, < AL, BREBOEWNT T A
TN T = m% L EATN,

2) BIfE, WIZy BRGHCLHEREHL () HOV V= EEg®& Y VA LAREICEH L, A
A T~ AAFEVER ERERA LTV D, IBETOR v MNkBR & Bahs = 00 U722 RAEM
DAY —=2TIZE»>T, BOIE 2R VNV LERRERRN Ty =7 NN
R I D AR TH 5,

) A EHTOY 7= RSl OMEITIT, ¥ &L RFER R DT DR A ZE L T D, £z,
y ARG L AL RER [y MBI L 2 RBIEH L ZOEREK (BE) HoNA 4~ R
EFEORWERKOREE CET) 121X, EMRICI 2B NEL 5TV D,

(2) 2R BRI & FLIA A
V7= GROEKE BB 7= OMERITE T D IENE R ORBHIEIC BT 5 1
WMBPIEENLERBENTE, 51T, YAHAIOWTHHAK - (1] WEOSE. Y
N LREDOPT, @ S = GBE2HSOLOEZHREMNE SN, it #HRTHD T
BT ERAERE 2 2@ REV Y VT AOBREBREICEN T HHBERBEINT-LE2E
T 2%, (k) 7= OB 2 LRI SE 5 2 2280, A A4~ ADFENE 5 1
MEE2H0 A S RO TH 5,
KERE DY F = GRBEED DO THLF AT Y a—ILiR) 7= ERED [ 1| [Eif
T — L ~DEMBIRIITE T LTV D, BIfE, BIZY 7= OFFRMRIITE (FA4T >
KU v RYE, = ha_B U b fgil) OEIBERRED 5 TnD,
R 3IZEHE L, LIPI NA AT 27 ) a o —ifieer 2 —nb 2 L OMMBHE 51T A,
U 7= BT FRIER ORI D 7 ) DREFTIC B 2 s, flis - B RAHN TH
Nz, Fio, Wer2—X0RE 1 4% (1| HOEEREPA L U THRE R FER LS
WFFERHE LR IS Z I A, REE ., 8510 7= R LR N 7 = AT 5
FFEHE N L STV D,
Bl = E R EEEY) S = ERBROA FOEHIC OV TIZIEEMNER I N TN D
LOD, | TR, BAEEED Y VK LEFEICOWT, 7R T — ARG E & FEii T
bbb, ZORENR, 7uYxr METETIOEREN D0 E 9 DNTHEE T TRV &
TAHLH DD, R 3 OEREIL [FhE0R0Em ] LMt h b L s,

3—3—4 kR4
A X BRHE = FINT= ) 7 7 B — AR E 2 ERET D72 O OB ICE LW AN S D,

(1) FREEZERCR LD FREE
FRIE 4-1 A X BHMEY) & RERBEER % TN S—T ¢ 7 ViR — ROIERTIED N S
o,
TRLO LBV | FEEE 4-1 13RS 70 RS IV D ROAB D @,
1) T2 fEED/N—F ¢ 7 LR — RO M THONTEX T,



M

W2 BA 5 D e IR T

VIVH BNH A
/A=

VNH BNT AL I T RINSRD/S—T 4 7 AR — KRB S, &
A7 BEERMERH LN SN2, Py e —AREEROFEE LT
Mz BB Z LD, A— ROWEFHERKENCm L35 Z ER R
éhto

SO AR — RIZENT-ME LA Db EZ R U, WEEAMEIE LT
ﬂ%f%é&%z%ﬂf%éoéE 2. EREME DA B A SRR
T HiL TS

TIT T
7 x

TIUT T RN GRD N—T 4 VR — RIZOWNWT, AR
RELERMENBH LN S0 h D,

77T I ERWE =T ¢ 7 VR — R, /»ﬁAN~x@ﬁ~F
IR AR DIENNT D b TERREIZS > TWD 2 ERbho
toit BREAE R ZE - T2 R — R %A%ﬁ%ﬁﬁ‘é LNk,
J T aAE o oA — ROSEBEIZ OV TOWFEA M STV 5,

HERE 42 KB L A RBHI & U 2 4 5 /5= 4 7 R — ROWIERIRBI S 5.
FROLBY . IR 42 HH A < ER S S AR BT,
1) ERORIICIESNT, A & EAR & 2R — B ORI & bk & OB A S

Nz, Zo
2) PEEEAPEIC

DFER Y IVIT LSTT AN FEEAFEITIZEIVE L TWD ZEHB L TWD,

) 7o BOESEE O AR S TV D,

FEAE 4-3 I )VT DS T ANR—T ¢ 7 VR R OB 2R T ER RSN D,
TROEBY, FHE 431Xy =7 PUEF TITERIND RIABDE,

1) RERIERL
ERRGANGEO N, Lo T REMRIIARERIZAEDIEE & LTHATE % AlhE

iz,

(RIS VIV T LS T AFRE R AR O G 2 et L7 R 7ot 2 s 4R
PRI IR IR

FEHE 4-4 V)V ALy b EASSL FREOVERRFIEDHENL SN 5,
TROLEEBY | fFBIE 44 PNEREINDT-DITITERLBBRNLETH D,
D WFFEF — DB HED TEIZ Y IVH AL b &S FIREFOVERE T DU T O B H) 22 F 52

IETFREDERY,
PR T2 B 5 OO 1 IR
Y IVIT I « =T 4 VAR — FRUERFR CIRAET D YV VT LT ZFREM R 2B L

~b v b

e by RRIEE Tz,

() ENCiE, BHOEEPEEN—A TS ANy FORIEZ{T-> TV
o THHDORIFIRL Y hOMEIE LTRIEZE > TWD R, BFETF— A
XY NVH LT ADFREM R Z REFEIORE L T2 Z LR ATRED & 9 il
LTS, F—AlF, AT U =VICHHEtERL, aﬁ%%Lbi‘ﬁf”ﬁ
Hm T o7, T ORER, ﬁ%&—xf@é?%ﬁot 2k, VT AR
HADFEM R E XLy MRS T DO ME] _/Db\7f0>§§E§H@iﬁﬁﬁju%EﬁL




B9 D MEEMEDH SR o T,

A TR « AA—KNINVHER, NAFZH ) —VORFEEEEDT-DOREEFEE LT

TREMEN ENZ D, 61 DY ILH AL F T — L FEIZHONWT, K0 V- ERE
EREEGRBICOVWTRHMiSNZ, ZDH b, 41 FFENT v el TR
Bz, ROHNox=s ) — )VEET LTI, O ZFERE 2 268
L BRI STz,
INETIThbho=Z i, Tt kv,
> MR Y293, =& ) — VAEEET HI-OICKBE L TND Z &,
> REOHDWET =T OMEIL, =% ) —NVAERIZEELRNT L&,
» TX )= )VAEREZR D LTI, BINOEEHE GBI N D
/wﬁAsz@mm%%\%@i&/~»$@m®%@komf®m%ﬁ
Mo TETHD,

« LX) —VPEHEEFEOAREMEICOWTRRTT 72012, T —DIT Y v b
NN DAL Lc, £z, ﬁﬂ%%&yﬁ7M77ﬁfx4~b/
NWH BT T T = a AThhb D EEH IOV TR W E R > T2,

(2) R 7ZRERIRTL & A A

INTBNTAZFEE LT ZUERA 7 v— A Lo T2 RIRWE D CARE M B
FLUTHERITHRY & S D, — RIS, RIGREEEAZ W TEAREMBHI G RS 7 2 T
WA L U CHEREAMR W E R E 2 D, e Y = MFRET— AT K o TRRR X
NTe_—=T ¢ 7 VR — Rk, A— Ntk miflgdE (a7 Uit & OMEYE & & BEfFE D
ARGREERE R WIZGE L RSEOMREEZ R LT,

IN—=T 4 TV — ROIZIPT, T — DIAT RAREN R E ST Y VT ALy b A
A=K INVHLEFEET DY ) —Lip & VIV Do fo 3 AR AERE O ATREME &
HRLTHDHOD, ZNHORRBIIVMERICH D, Tr =7 b T, BEEEICHED
DFHZEEDILTNDN, Wb BRI RN NEE SN TWD,

B 4 DRI D 72 73T 28T — DT HAT - RRFofr & 74 7 A 72 v T7ERX A | (Life
Cycle Assessment : LCA) &9 “ DB 21T TW5, RiEIL, YL H a8y (=7
A4 I NVAR—=REXLy b)) OHGHEICI»DLMGEEE B E L, BFIXT 7 07 7 V5B
Sl Y VI DAEPERCHAHA U IS YV A 2 RS o, WHE T S TRAMEELTZ D
2T COx HEHHHIEO AlReE 2 R S 52 2 E A B E LTEBIN TN D, mofre b, A
AT FERE IR A CIIYE RS IS B 0 | MERIEFHRPINE SN TWNWDL E ZATH D,

IIVH DRH AL 7 2 BRI K D 8—T 4 7 ViR — R D IR VERIE AT M OV P REA LBt
IZOWTOHINBERD, [ ] EOEEH AL U CTHRARKFERFBUTERE L TN T
TEENT LFEM SNz, ZOMEE IR, WPz B Licd & LIPL A A EHIFZE '
AR L. R EOFFED T A L R—L L TIERL TS, £72, SR 141
KU YN LT A Z R U Te RE ROBAR DVERL K O iy D BHE 23 il < Au7z,
INAFMEEOBRFIZE L CUFRCAN—T 4 7 VAR — REFLICHRE LWEBRA LD



DD WFFERIB DM RITHENL L, FAEN— A TOEREITHE DL 72D T E I ) &
WGET D2 ERMETH D, E 4 OFFIRIIT THEE] OL-chd & flrEIng-,

3—4 Joozy FEEOERRAH

Tuyxs ABEOERRLIARTIUTOLEY,

T T UT T URBERERIE I K DA A~ AT RV F— R OUNA A~ AR O FRfgi Y AR E AT 8
PFE SN D,

(1) FEEEZEACRI O IRGE
B 1 779077 U0mERR (Fev=y b A NEOBETAYA b)) IZBWTEERN RN
A F~ AMEWEFEPER SN D,
FEIE LITEER SN D ROAB D E NS DD | AR5 R M4 5 7o O ITHFFE D3 ke S v
ZEBMETH D,
2016 7 e V7 MBS IVTUNR, T8 DT 4 T ATBWT Y VT L3RS
AR 3 MIFEfM S, B D LAV ONEIE, HEIEIZ L DREE, A FIEEROIRME, Y v
LAGFEORE R L FRBEEIREIE O D OEMBREES LT E 12,
FTTILHRARTZ B, ZNoOREREZE L T, @ ERMEEIZ X > TY AT NINETIAET
TLHIEDRHERINTND, ZNHOREFERZLLRY | EFE LI e Yy =2 METE
TIZEREND Z ENRRIAEND,
—J. T T T T URBEERIZBIT D IV DAEFEN, ARSI A~ AAEFEIC K
ETEHAREEBICONTIE, A7y =7 SOPSHAEZBZD Z & BB L W,
e A& am 22 A3 DI, BIERBROBEF IO D #0 IRENDME R H D,

FBEE2 NAF~AN Ly MREVE Y 7 v — 22BN T A VSRS,

FEIE 2 OEERIZITE 2 DIFED R SN D MER H D,
IRX—=T 4 7 VIR — RAEFED IS SIS Sd, BRI - B RA BN T
Wh, EHIT, N=T 4 7 NVR—= ROy hEET 2 hEORE LB, HaFEED
72O ORED I SN TE T,
FEIECH D T A VA EENTREREEDOBERMIZZEN > T D OO, RFHERE S TIXZmn
FEHT D HUUINL > TN Z LD ARFEEITER STV,

B3 VAT —va AT v 7 ATEREIN D5,

FTET — DI Lo THE, FLEERERS N T LTI TRO LB, T —
LDNBROBIE T e BR T, HEI T e Y =7 METRATHZ DWW LULT
ERRIND I EMAIAEND,



fa 1%

S, 2

1 1) REFEH : 17w (Arabidopsis responses to micronutrient deficiency as the fundamental
knowledge for nutritional stress diagnosis)

2) Yl 3Fm3C (Metabarcoding analyses of soil microbial community structures in
Indonesia and Japan; Technical report on the application of DNA fingerprinting to soil
microbial analysis)

3) FHEIERFE : 2 53¢ (Plant nutritional stress diagnosis)

2 1) i : 25 3C (Results from cultivation tests in Cibinong and Katingan; Analyses on
micronutrient requirement by sorghum plants)
3 1) FEFEEH : 353 (Bioengineering approaches to enrich lignin; Modify lignin aromatic

composition in rice; Review paper on molecular breeding toward lignin valorization)

2) %l : 4 Fm>C (Bioengineering to alter lignocellulose composition of rice; Utilization
characteristics of transgenic rice lignocelluloses; Selective breeding Sorghum accessions for
their applications to biorefinery processes)

A 4 REAERIEIC X 2 I LIREHEHBEINES RE S b,

7rYx 7 FOFEIC LA, COHEHAIT - EIEH MDY LCA FELZIEM L THRES b d
TETHDHH., OHTITHER BRI & 5 72 O AT FERF A TILFRE 4 ORFEIX TE 720,

LI FOIEE A CO BEHIHIK - EEICHF ST 252 LN fEESN TN D

>
>

A\

>

{LRRAEEHE F Bl & DA ETREA B0

IRFBEFER DD IR WTEFE RN D IR B EFERE DN A A~ ANEY LA~ D IR &
% R 3 E E B O
BhER B 2R AR S DFRRIT K D /3 A A~ A AEFEVEN) _RI2 -5 < R FEEE B OHEM
NS G AV MERIZ X 2{baBREHE FH 8 O HI
NA G A DFBEININT X DA BREHE H EOHIR & S A A~ R AR E & O
HIl
RIRBEAE RN ORI L 2ba &I EOHI

(2) iy 7 EEpRI & LA A
2016 7 ¥ = 7 R ABHIA S TLISR, WO DHFSE 7 NV — 7 138 OWFZERR%E & W\ 5 i T

KWz

RAZH L TEZE VR D, —EROWERm XA EBRGE~ORIR b & T TICELR S

. BUESHERBHEAL TWD, IREEEOZDOREHELE I F—NEMICEREN, 7o
V7 NNAANDOIIEESCERE DR S SML, HEARERB I ST,

—H T, 7uev=s FEEOREREIZ, WEZEWLLZEELTWRY, Edo i,
R L & 3oV T ARRERWVER L ~LZH D OO, 72 & 413KV D>, G
HEL WO B H D, D LB, KFu Y s ME SATREPS TH 5 Z Lnb ., WIZERk
RAEMSFEORT L2 ENEELZAEL LTCEEN TS, ZOAEEZERT LD
W, 7Vl NF—AI X DERDE N EMET 5 2 EBME L STV D,




b O —OOFMEIL, T — LAHOFEENBUR TIXH2IATON TN Z & Th oD, R
FOBEENR T HEEE L TWRNWZ LD ZRENOMNET — AR M TARS, BT v Y
=7 b BEOEBIEORONRND TRV E W) HBABRESNS, BT, R 12
DI FIEEBN DT DT v ) o TY N LD MFESRERBRPA I TON TS EESN D~ T,
FREE 3 DT — L bml V= EE, @R = BB&O Y VT AR B RT D1
AT L CE L TV D, 2R SDOIIZERBIO 7 1Y =7 hThIVURRBEIZIE R 522V,
MU EEIZA» S CTEBSNTWDZ EE2EZ DL, HEF—LMOIFBOMEN L 50 L
METho- L) ITBEShD, BHFAETOBRE~DA L Z Ea—Th, ZNENDHF
U (R oW T FoEME TV ThH, B TLL e Y s b EESS BALEER
ToaE IR TWARVWERH D LR ENDZ ERH -T2,

b X 57kt FiE L Ea—fEME LT, 7u Y= b AEOEME X, THFRE
Th DLt z, B PDM TiX, 7oy =2 b AEL —HOEOHEEN IR E S
TR, ITONTEIESEZ XM T 2R E RS> TRV OT, ZThhbaRETZE
HEESIZEDBH L E LT,

3—5 EEIOtXDKRE

3—5—1 7uavxr sOERAKE

A7aY =7 MIES— 1T UIZERHITHEME I TV D, AT AR AT B IEETH
(] B LIPI AT a0y =2 NOAA IR & 72> TV T, LIPL SRR ST 2 —
BENR7wy=r 74 b Z— LIPI At o 2 —DEEN T u Y = hvR—Vy— &
LTTARA L FENTWD, JCADNLEBTEENEMNEMF L LORESN, T4 EHlEDH
IRV ED 217> T\ 5,

WFZEIEENZ DUV T, PDM OFRUR (WHEERE) (2xf LT sz B - [0 ) EAa R oarsETF
— AL TEBINTWD, T72bh, R 12OV TIE LIPLAEWSiiset o 7 — & m#iioRs:
KRIFFEETFTER, B 2 [2OW T LIPI AW SRt o & — L RIFZER, AR 3 12T
X LIPI A F7 27 ) v o= et o & — & R FPAFBEF TR, BER 4 12OV TIX LIPLAEY
MEHIEE o Z— o A ) _X— 3 e X — LRI O R BN T — L &R L, £ E RO
JERRRE (R [ZIR - TRIEE 21T > T D,

3—5—2 WEEEHII»IDLISHEAIa=r—va v

a7 NEEICLPDIEESRELITI EHMEME LT, TARFEZES (Joint
Coordinating Committee : JCC) | 23k S 417z, M 1 BEIDORX—Z T, ZNETIZ2HSFHEN BT
ATz, JCC i dDIEN>, SATREPS &3iks 2 RIBAfE S 4v7c, 7' ¥ =27 MR B L < OIFFEE D
ZMML, 7uy=7 MIEETLEICONWTIA, ERAZ#EATTONL TS, 7ry=r FF—
NI AARBOBFIEE D A ) HEFHDIEICIINTEE D FEEIC b AT EIT-> T
oo EOX D RREFIEL, TNETICWE 25 [FffE SN2 EAREIhTWD,

IuYxl NF—LORRE OM TIX FIEE A Ei T D 72 DI BRI RO BIREE S
TWbEHRDLND, BARTA ) EREORBIIHBEIC L T AARAFRE D (1) BT zn
Mb, e A— LB ET 2FEELZ B L CTHBICaI 2=/ —2a UIMThilTW5b 2 &3l
RBENTZ, — T, T4 EFEERO 2 2= —2 a3 0%, BARANGES & O T EHEE



TRWZ EDNBHFAET DA X ¥ a—CHERINT,

Japanese Side Joint Researeh Indonesian Side

Project Director
Project Manager

Experts dispatch
Experts

Experts exchange

Project Coordinator

Support Support dispatch

Collaboration

M3—1 JR>zy MEEEEKF



B4E SHHEFHMEHORR

4—1 =24t
LIFOHnG, A7 aey ey hoSEiEs ks TEy) Sl shk &

(1) T ) EBAFOBER & DA

K7 Yx 7 FaREY & BRI BRE X, 2015 46 9 A ICEHM A5 E A AN e S 7= i s
NHREREFIIMER SN TR, A7 0P =7 MIEMRT 2 EEABKREIL, ExRo L
X —HEHE & Rt T RE 72 B AR ERE I TH 5,

—FBOFEIZOWT, 1] EBHIAMA~DIRFEZETESE 5720, fRBEZ XL —0H
ERRET RV FX —FIHAZENSE 2 Z LICEAZEN TS, 2014 FICHER SN TEF= RV
F—EIR] TIEH = r A — L FANRET XLX—DRE 2025 4% TIZ 23%LL T, 2050 4
FTIZ31%LL RIS 25— T, AMKGEEIG %2 T EI 25%, 20% F Tl T 5 BiEs
ELTWND,

CRHOBBEIZOW T BUFIXBREIRORHA 2R A & AR ORBICERZE VTV D,
SAEZ LICES NS [EF TIPS EHE 2015-2019 6] TiE. TEHEOAFERE S K OVAEFEME O
BEEDLUENHY , ZOTZOIZID REFMEDO—> & L THRAM 2w (marginal land) @
EHRRH S| LIRREN TV D, BENREEICLIUL, T4 ) BB A pEL, TTRAH (critical
land) | &5 ME T4k L= 1:H (degraded land) | &3fES 4L, £ D K 9 7o Tl 2013 FREA T
ENT 2,400 T~ Z—NAFET HEENDH, ARKT BV 27 MIZ DR THAEIT 1,000 5~
B—=)vDHEINDT T T T 0 EaHbETHLFEARFOAIFMZBL T, 295 LI-BH%EH
BICFH G52 &2 BRIICER STV D,

L7zBo T, A7my=7 ME, T4 EBHOMBBERICH2R o bOTHY | ZDZUMET
EWEWVnz B,

(2) B—H =R L DI

() ETIEHART 2 A0 ERFIEBI D=0, ANHITEENDS T ARG TRIZ KT TES (AnT)
XML CE T, +0RBRE TRV —%2069 72012, Rl TRRAY e TS0 H ARG TR
FHAOEEENETETEE-oTEY ., ZOMEAITf RS 2R TRISND, FEEFENRT
TUT T UMBE IR A PER R RIS L. N A AR X— LT U TV OEFEER IS
THIMOREEZD ST AT r =7 NI, T4 HERO=—XIZRWIZH I O TH D,

AKr7avzry MIE T4 ERIOSEMER & 72> T\ D LIPLIZE > TEETH S, LIPHIE,
() EEFOEFBEBBORICIN > TR 0 7T A &FE L TW\W5, BEASFICIE, B - 2
EEPE, RN F— « AR LY — EMSHEERERENREEND, KT v vy NI
ZOEH R LIPIOESR T 0T M- T-NE CTEH SIER S Lz, RS, & TFEE ORE
JIBE(EA, LIPI OZ7e 63 T4 ] HERICE > TEERREE LRI WD, 1] Eic
IXEBEAKAEL U H DR - BHRE DY BT TIFELTWDLI 00, HE - HETr Y
=7 NEHEHET DITFZ ORI I+ TRNESN TS, A7y =/ hCidEEEo7048

2 PG SRIE, TEvy) ooy Ty TR0 TRV o) 5 BTk L7=,



DEFHEEZARICEBL DL LB, HETO OITIZ X BHEOSTrE O FicZE L Tu
HZENS, 4] Hoa—hr=—XZ+D01B5bDThA,

(3) AEDEBIBUR & DL

AAEBIFO T4 ) BT 2EIBRIT. 70y =7 MR SN G5 K& ITEE
STV, [REASOEBIEB T 2017 4F 9 AICE SN TWND DO, HARRBORIZK
BT, TRIEANELASE (FHE) L THREINTNDS,
1) ERSHES ) O Bz 72348
2) Y d DRIl Ul A TN IE RS O RHT B 72 342
3) T T HE & OVERS A OFRRE A~ Ot S B a7 38

K7 MI, 20925 3FADBE~DOFANENESIT LIV, LSz, FERIZ, 2018
L JICA ER ST m TIL, TRUELH) - IRERENMR 70 7745 ooy hoO—>D
LAESITONTWS, 2D X9, A7y MIFTRDPEOEIBEIZH > TEES TV
HEEZD,

(4) DAENT & D8 OB %
AR, A XDT ) LiRE, AZT ) Lo, AMEGOBREEAFIIRE, K7z s
R TR & T D8N - BRBRIZ I W TUIEEIRZR2EBMMEZ A LTV D, £/, JICA & [EZHFZER %
BB AR ELERE  (Japan Science and Technology Agency : JST) (XA drCA DL L= A
B SATREPS v =7 FaEEESHE L TWD 2 Enh, bRENATe Y 27 ME@ L T
Wity 11247 5 BRI A ST SN D,

4—2 EBHHHE
UFOSHNS, AME7 oy =7 hoFREE, Th) UL LSz,

(1) FRETrY=r NEIEOERE
RA—11F, AIETENCERLE T m Y =7 FAFEREOFbRRZ N LD TH D,

x4—1 pRETOD Y FEEEREOFHERER

A FERREE « SRR FLIA T
M 1 i~ R
R 2 i~ R
R 3 i~ R
ey o
Fuv=s kA o

FTTICHRTEZEBY, BRI EWA NI T 027 PRI SE 5720 DE



D72 B AT LD | D DIFSET — DX ZENENEIRBEF I b o R EZH L TWE, 20
KO RBNEMGET HZ T, rYxzy NAEIEI T e Y 27 METETICHLRRED LT
ERIND ZENRIAEND, LLReRE, ZOFEHINWELFEME ETHLZ b, Bl
BETENNEDRED L UL D DO0FER ST 5 Z ST LV, WO TF—2 b, i
HAERZGDETICELERFMZET L O LY,

F7-. B (S MoORBRENR., 7ud s M HEEOERICEEZ KT TRl b &
%, SATREPS 7w ¥ = /7 k& L THER AL, MEMHEREZ PDM TRE I ML EERIZE S D
RFDHZEMTELNENI A FEFEEOER) ZHDH, ZORETXTOTey s M AV
NSRS N&ETh D,

(2) R 7uy s b AEOREREGR

TIUT T UMBERRE N, A AT X =T U T IVOAFEN R RS 572D 0
VHERTRTCOFNEBRETEZL2LH) 70y =7 MITHA v ENTz, T7bb, EMOfAE
BRI DFNE, FESTEOHEN. (R 1-2), WEERLEY (YL L) OFinfEziEiE -
BA%E (R 3) . AFELINA A~ Ao TN TR 2 AT -0 02T 52 L Th
Do ZDDIZIE, PDM TRE S NZHODORITWTFR b 7 r =7 N AREOEBUILE TH
D, EEETe v NEEORIERICEEIT VW EZS 26N, —FH T, FHET—2080
LTV D EMOMENIIIN TN Y R e H NWE2ET L2 b, 5 FEfMOBMTr Y =
J R TCZOEICTRTCOHMERET A 2D Ll LiX, HHERTIIREHLTH
STibdHDEIICAZIT NG, FlxiX, A3 TRVMEENTND X5 REMH L EOIEH
IRl RORHEZET 560 THLHD T, R 3 TEHESNMFEZRR 12 THRIEIND
FEOMRETH L Z, —oDTuy ) NOBHAICBWTHEET 5 2 L ITITEEN & - 72,
ZOFERT, A L2 LA 3 OIEENTIFSFEER R D7 N0 372 < ZAUAS R L A 5 L
CEHTWDFRKD—2ER->TNDELEZZLN, Tyl NTHA TSV OREE
AT EEEfTE D,

(3) AMEBARAE DR L T E L7270 - TR HEZE R - BRE A
RN T a7 FAEICELNRSIEE LT Y 7 v e — 2k o A s A 4
L OEEPENR ] TENRFET O TWe, TTICBRRZEBY | T —2I1F " —T 17
WA= ROV Mo T A VAEFE (BGER—ADORE) ITH I TE D REEFFET 5854 LT
o, TNETIZOL DOBEMNRER > TWDEN, FHE L E 22— CIXENNERT S
HAUISI > Ty, Lo T, ZOMNTEHIT T r Y =7 MIEBRICEEZKIFL TS Z
&R ST,

4—3 EHE
UTFOGHICE D A7 By xy hOBHMET T~/ Loyb Ll E T,

(D) T B O

CIP WIFE B DBLE, ME Mk - FEM ORRA (b 7 A, SBRES 2 L) EWNIEBE. [ E
P2 DEERATH -7z, Al 66 L OWERN, 7 n =7 FCP & LTRESh, SE&



ERST Ty e MEETEENCESE LT\ D, CIPHFEEREN LIPI ORIOWFE & D72
DT, Tzl b~OEGEESIINFEEICEL > TR D, £72. LIPI OBEFED 7 Riaak & Bk
DN TR A OIS TWnD, LER->T, vz ME T4 ElOTTICH
DN, WHEIREADIER T2 2 E TEBINTEY . ZHTDREZ2EDLEK E W25,
LLZ2nis, fH v E2—FE&ETIE 14 EBINOTFPEN S TRWZ E0b, oz
U, Z< OBFEMMNIICA TRICE S TAFENTWS Z & bR T,
INHLOFRERENS, [ ERORADORZRMEL T BRE L ks,

(2) BAN S DOFA

K7y =7 MIHTHHARUNDORAIL, FHZE WHEE - EEREER) OIKE. 6 40
LIPI #FZEE ~DAIMHE D Effi, v —h/La X hOARERETH-T-, —EBOMEES (Fie (3)
B ZFRWVTC, RPEOBANIFHERE VD ([ZfThbiiz 2 Eovh . ZiRMEiT BB ieiamn-o iz &Ik
ENte, FiC, RFEHHEICSM L ZEFHZEEIR, 7ud =7 MEBICRWVICEBRLTRBY ., %
RKUMEEFOLER L R>TND ENVZ D,

(3) VHEESLFHEIZ DWW T OFRE

TR TR T A48 B HM7oHER e SRR DS, BENDLEBRICAFTTEHETIC
LRI R DD FENFERRILL TN T, Yy MBEZ LV ES Lo RS ifEs 72
ST&E, MBICHRT D0, 7av=r FF—MISEIRTEEHE U T, SRk
IZIEE->TWARY, ey =7 hoBESNOERE L TRIREZER TV 5,

(4) FEBRZE LIPl ORHIT 7= 5058

FARKRS & LIPL X, 2016 4FlcAR T vy =27 MR ELRTL D, HETEORVELLRH Y |
BOVBISRAHEE I N T\, 20 X 9 72 BfR a8 L C M AHEMR & (SHEBRAH K LR ->TEY
IO ENRTa Y=l FNORHEEPRIEREICRKDVICERRL TWD EWNZ D,

(5) FMEBSRAM D

PDM Tid, {HEEIDEICHE OO T DAEGMEE LT, TOMEE O REDHEICK Z 57
VY, QEBRE S BIOHMA K A ETHELZIT RV LD 2 ARET LTV, Zb
(20 D BT IS STV RND T, IR E L TOREITAS D L ZABELL T
MWEF R D,

4—4 A2\J b
AR b TTH 2 EBRHRRERND, TTADAL T FBIFSND,

(1) A7 EFESEIO R

Tuy ey b AESET ETITRIDEISER ST, T4 ] EZ T 2551 AL
F— MO~ T U T VAERERNNIC & - TR rlRe 2Rt 2 OREEEE 7T VOB & 9 BB
FERICERST L ZENBEEND, L OFEHNIUERBT TH L Z b, SRR TE DR
AREMEA TS Z LIINEETH 5, E7o. B PDM (ZIE BN AED 72O DFREER R E ST



RNDT, KT HRHERA, EFRIMIAECHE T, B AEEERET ANEND D,

T2, Tuve s FEEN AL AEICEORSL RO 0REtEE LT, T ] EBIFO = 3L
F—BEORDPRELSERTINRN] EW0D ZEREFT LN TWDHEN, ZHUSMIBRIZET S L9
RN OO N DD Z ENEEESND,

VI WIS E T~ REFEORLRMELE L UAS ZIT AL,

VLT B DFRYE L AFEN, D = — X & dIlc Rk E N5,

TVl ML TR INT YT AMENERICEEF I, BTG CloeEsns &
TR D,

T T UT T R IR A A PER 7 R R T S AE S S E D,

TuYx=7 NAEPRER SN & P AREOEBIIT I AL OERNEE LT 22 &38R
ESNb,

(2) W BFhF

Ta Yy MERT—LE, T H U~ o & N RN RHnRERYS (DPTP) & BA4F72RfR%
ML TV D Z RSNz, DPTP 13X, 3 LWEREHIN 2 BF I GE - T H%E 2H 9
BRETHD, HOITHLVMEME LTY AT LAORTFEELZITS Z LICELERLTBY ., {EW
B RBEFICINO THL OO R ERVIGH,

(3) BRDOA R T b
INETOE A, ADA 37 MIFFTHE SN TR, E72, Z0H L bIREET D AHE
PEIZRRD e,

4—5 &5k
PITFOBIE - oo, FRgtEo @ Ui T L~ur &l < vz,

(1) BOR - HIEE - ik

[4—1) THRRICEBY, A7 M, 4] EBIFOT 2L F—LHREPRE I
WOLBEICH > TR EN, FMENTETWD, BUITOBENRKRESLEEISNARWVREY, 7
1Y xl MEROFHIEITE WLV TR SN D LTSS, £, Y= MELIPIO
IR ZLHFFEFEICR > TEB SN TWD DT, 7 u vy METH S LIPHZBEE L 7= BF7E 2 fik
T D ENRIAEND,

(2) MBUH

[ ) EEFIXEZFBEBORICB W TR A HAARBLO mEME 2387 L TR Y . 2 OBERHER?
SNDHMRY . —E L VVOMSEE PRITHAR SIS L RIAEND, LLERL, AV uedx
7 MZBET D783 LT, BRI S ORI TOI TV S BIE & [F LA O TRAHER S
NHEMEIMMITENTRL . FEBHFTRIIE ICHARASCEO BN RWBERFEICZE IS
L OROT, WMBUHOFHEX TH) L RiAEN D,



(3) Hefrim

1) [E CIP HFFE B MG - Fak-oHe X, A 52 T ) ECRET 205 1 CEF T 50 | fF
IOV EESZ ENWIGTE S, Y=/ FE2EBL T, & EIER0BHOSH i
Bepr & & BIZLIPI O 7 RITEAS N, BIHIHAE T ¥ B a—2 To o KEDOBERIL, #Hil
SEASNTHMIZOWTIEAEAMOYR— FR32< L EEEZ b THET N TE D L
[ LTz, < O « Bb1E, 7uy =7 T T <, MOMEEENIC ST
LZHAEDOH D LD THD, LIzh-> T, Hifffm CoFftEiXmuw e flisins, £/, TIZ
AELIRRTEXLOIC, Tev=y NIETOMEBICHREORLELEEIEL L b, H
BRAN 72 PN TRIE B O 2 X592 HE RS 2RI L T o, o, 4% bFRE L LTo
RN ZED, EEMZ2EENG, T EORFEITORRICEB LT 2 2 LBl En5,



EHE EwmliRsS

5—1 #

H L E 2 —fRAM I, SRS T e 27 h AV~ (HA - [ [EHif5EE) . BFE, =
DOMBIRE DO OB EEY 72 & —#HOFAEZITV, FHHICSERIERENE LT, ZORER, A=
Tzl ME TRTORA U N—ZKDELREE NI LY, BBLRGFEEY ED LN TWD Z &
wINl, Yry=r FEREE T, LIPI FEE LT E L CORNBRIEIZM EEAiTngd 2
CITRBEBEESNDIRETH D, A VA Ea—ZlTo2 T _XTOEFMIEEN, BARAMTEE & & HIE
SHEEENHFONTEZ EZRWVICEE L Tz, IV E D% IXENEND 5 B CHFZEIEEh 2t 1T 721
EDFEMZRLTWE, S50, BE - ESz LIPI ORFFEisR-oMb . #5Io R 2 — U E o
U TIRERNL, FERICHT2 0 T ) EICRT 5 BEE B O RISENC KR E 21 X7 M a bl b
TZERFAEND, Znld7T ey =7 POEEREREE VLD,

— T, TaYel NIV OO EEZ TS Z b FHETH S, SATREPS Vv =
7 M THDHZENDL, FREITV, FXEHRET D I EDNBEA TRV, BFERCR O FEEIT,
SATREPS 7u v =”7 h®Ob 9 —DOOEERETHD, ZOBEKT, Yuvy=/ MIFKBEREIZITE
EEWMIEILHD LN D, 22 THIHLVE 2 —fEMIT =7 FR L0 BWHRICHND X9,
TROBEEITo 7,

5—2 & &

(1) Fvvzs hF—AIZK LT

1) EfEEROT Y =7 s BEORM L BERE 2B DILA{L
BLPDM (Ver. 1.2) Tix, IFEYE R, KOTr Y= b HEOGREIZR D70 D ITHB N T
HESCTERHOND, T, I AIEOEIEN KRR E TH DD T, ZORE L H-H T PDM
DEELZMEERADEBVIRET D,
FRERDORN Y ZWAMRIZT D Z LI Lo T AT B Y =7 MBI B/ EMER T v Y =
7 bkl LT, T4 ) EoORBEEZFBUR (IRKRFESOFEBIT T 72 BEER) 12X LT
EO X B ER-T o0, BRESENE L, Yoy =7 FEEEKICHIT &8O
FEZBCRIR LD Z TEE D D L 95T 5,

2) AL EEEOFEBIZMIT T
IaY 7 MR, BREE, =X — BERRERLE () EOREBCRIZK SIS Z
LHYUEPDM O EATBIEDFRIE L LTRET D I EZ BB LI, ZNEFEBT H720DI12,
FOr B O EAERERT (LIPI BRI B 78 & % — (PAPPIPTEK), A > K o 7 [EFEBR%
#+1%5  (Indonesian Ministry of National Development Planning : BAPPENAS), FORDA] [E%
TRNVF—FES, FAp#ES. BRERRE) Lol - i b I 0NERH 5.

3) e M O R L
BT — TN ZENOMEREL L<SEfEL, AR - T4 ERHOMEE LT
WFFRITER S TWD A, R (WFEF—2) BOWHBERIZLT L BRETITR, i
N7zl NERTMEHELE LTWDDIC DN TCOILEEREZ 151 57 R 78> T
LEOCAZTIOND, 22T, AR - 11) HOMEERLEOHFET—LEOaI 2=
T—rarOEEEEOL AR Ty ey ey FEEAZINE LN oiRIEE A D H Z &



BIRET DL BlxiE, F—2 ) =X —2FESHINY —F 0 7 7 0—7 (TWG) Of%E & E
Bib72 ),
4) A F o oL X —BER S O
R 4 DAL F 2 F—BEEIC N DR (N ALy b BB 13X, ARRICEHE
FVERTWEZOT, Fuy= b EEERICAT COROFFTEZTRIL - HiEtET 5 2 L 2485
T 5,
NAF Ny FOFEEIL, VIV LOKRGEERERE, IRGT 2 AREM ORI CE
BRI EDHEFRMIZ L > TER LD T, FFMRRER OB EITO ZLDNEETH D,
ZDT=OIIE, D Y VT DPTAERRE R IG5 1T O 70 & WFFE T — LR O 2 51D |
7Yz MEZT THFROIEM (L Z K> TW L MER & 5,
5) $7p ARBENMRTIERE T CO YN AR DO R r— LT >
TIUT T UTRBEREIFICBIT D YT AOREERRIL, T BT T DmY A b
THBRA/ NI ERE STV A28, T ) EICEIT 2 & & S Mgl L 7= 3ks 8l 2
PRS2 7210, FEIFRBR & T KBUIC £ 722 Ofth oo B /g 5 5 e HIBERET O il T 1
s DR DD,
[FIRFIZ, BB T — 20N, A~ AEFEICN %, WEREOT — X ZWETHZEHERETH
bo TOXHBEERYA ML LT, YAVTLHHICHELEZRLTWND, AFZ3FDL K
EFERENOH LHEZ T 2R~ O N 25T 2 2 L 2RET 5,
6) FEEIERFZEDTRIL
AZuv =y bCIE, T4 EORKRFASOFERICERT S &2 I HELEREL TV
%, ZDHIZIX, LCA HEORFHEZITH ZENEETHLD T, Z D5 THRESOR
BROVENHARDOGEE % A X3 —IZx T, T4 EROFER & & bIcistambd 5 2
LERET D,
T, HEEECHT T T OB EIT) 2 L 2_ET D,
— IRAF—AEFEOBSICBNT, —EEOEENFREL 725 X 5 /e YV )V H A OFFERH
& UHE BT BR T 2 RUE 0T R0. NERAY - BRI IR BE DS AT AT BE 70 R AR (M2 A
ER LT ) 2 CHOMKAZ R 5, Bl LT, (B¥EN) Fiad2770T7—vayr
THEELEINT LN T~ AT U T MIINLT 5. 5L ITEZNS VLT L%
HOR S TS A~ AT U TN LT 5728 W OO RE—V et 52 &
WEF LD,
— ORI RFBOETRAET NEDZT O, Y IVIT LOBEFEY I L 5B FR R I
S AN FAST VTN EEDL I BRMTICT 500 (XL b, Fu7 R—
F A4 INR— R, HAE) I 21— 3 XD LT ERR—FEMER D)W
AET %,
7) W K OWFSERE BN O Fii & O fifedk
WGEE PP FERE R DL T — L~ DS IMTIZ H 7= > Tk, JCC TTHEL7= 5 2T JICA
EISTIZH L TERICFRME A L D2 LERET D,

(2) T4 ErgEE (CP) 1Zx LT
R 1 AR 2 12OV TR A OF — L THIFEZIT> TV D2, MHRENAFICERT 5850



NHOLND, FEhi FIZRER2NE LThH, Fuvzs b LTREROMEEZ E L O HEIL,
EDOMFFERE RIS 1 & A 2 ISR Dhy, RIS T TRTVLERH 5,

() BORRFAEDOEBDOI-DOHERFEIZZMIT T, LIPLA / RX—= g e Z—0RE
K& 7o TR EMNICREEEZED TS ZEREETH 5,

A7z NI O RIEEZ1TH 720D CIP TR Z o TE 555, LIPLEE
N RO REE e BN A2 R I T 2 L R RET D, RIS, SRR EMO TR AR T D72
WORRDLE NS H L xitET 5,

JCAIZ LV G SN IT 2RI LS FEINTHDE OO, HFEOIEMLEZK Y | f#
FAHELZTICEmDD 2 EERET D, Fo, FHAGEEZHEL, FHREERDNDLLIICL
TR ZEERETD,

(3) HAMWFFET — L%t LT

ARIEDOEAKL AR TR THRU EORBAEET LN DH 2 L alE 2, FRICKE
MAETRNE D IZH HH U MBS O A Tt X 2 5 HpIciE D 5 2 & &2 RIHICHSE
AEEZ R T DL DI CIP IR E ZRET 52 L 281D D,

TrY=r M, REEECWT TAREVR ATy F U 7 OEfZ TEL TS, BXR
WD =— XRHAECHERIUE, K OEBIFENIC OV TIE JICA A ¥ KR 7 HEFTOMAAT
By N H AR SR B (Japan External Trade Organization : JETRO) & HFHFE L7228 5 LV
RN FENET 5 Z L2/ 5,

(4) 42 FRTTEAFIZH LT
PC 7' IA~v—U A XV U EOREDEA, KOGRBFRE N TREU LORKEZESTHZ &
NV, Ty MEBOEBIZEENH TS, 7ry=y N F—AF I OREIZHL
TRSEHLTNDER, BRI EICIZE>TWWARY, ZhoOFEEICEL., [ EHik
B ELTGREICMTTZEEZ L D Z L ais BT 5,

5—3 MR

SATREPS O HMI L B2 —D ML, vy =7 MErEOSIIFEER OMER RIS R I 2
R L, ey =7 N HEROERICHAT T, R M T E EO &5 ITHED THLS M EBRE R T
R LILERRAR & 35 2 L Th D, £ DD AT, HWEFEEEAE N T 0 Y= 7 MEEOH 5 OTEE)
DIz RS LT, RE ARG RIIIM L RE 21TV, BIOEFRS 2B L T7rY =7 ho
HEEEKICHIRT 2 Z L DM S0 TH D, TOBRND, LUTOFTEZ B~

1. SATREPS MERFEHEOFEBUZMIFTBERN =RV X = 2T AT LH9E) L LToT ey
=7 N BEOEL
TTUT T UWNIAN DI A Y 7 = G BN E O E R B VT 2 b B B O IR AR S
AR L, kb CO, DEEEZED. VIV LEFEY ., BCEE S—F 7 LR — R
F Xy M EOBEHI U TR LA BRI OEE 2 5 L TIRIRBA LS O EBUCHBT 5729
OEMBR L ZOEMMEEIT I EWVH) T e vy FEENRZNETLT LHERAMIZZR-> T 67, 3t
BREICE > TV Rholz, KFILE2—I2BWT, ey NOWZRE L oM Tiin



W, fERELTPDM O v e/ b HEESCHRE L IGREIORMRZ RE L L CRBlmfEk & L, BAr
HIEAZFIICRET D LI LT, ZOREIFEICT LD ENTERENWL D, ZHICE-T, &
IREHYERE LOREZAHR L. 7V ey =7 MEEERIZAT TEDLIICHERT 2008 R 25 X

2T/ oTz, 2018 - 11 H 23 HIZRHE L7255 3 [0 JCC THERB I NI=D T, 4% 7ny =7 NN Tik
FAED, FTHO BEEOEMICIT iEEhMEE S D Z LA IR S D,

2. AARMIE T ) EMRDRG OWFFEE H OB D BEAL L FEREE D U — & — > b4 2 Wift
B E DN ENENOMEHEEZMBIFITLTEY ., Z200F—2NCHARMAE T4 ] EloOE
FRARERCMANEED LD RIRD BB FH L E 2 —liEZ@ U THLNE R o7, 2T, kil
WIZEWC LI, ey FEES B EOIGEFEEN T E o7 Z ENFRE LTz &
HWZ D, PDM I THE L2 DD, BEEERIZ M TR D EBRITM 2 EO X5 IZiEEH LT
<MiE, BT 2EE 22BN E OO RBREZFFHEHD | EWICERBIZE R T D22 LICLoTHID
THFCE, fTHITZX52LTHD, TOEKRT, M5EEH 55 PDM 2V B - THWZ i & T
HBHEEBICAFEEREEIITENY —F =y TEEEL TOE W THEOIEF — L2k % E
L, EEERILICED TN Xm0,

3. BAp DG GM0 R T C D Y VI LIREEAT DO ffesr

A EOT 777 UERRIZ, Thfhn7ay =7 A bRLETAYA FELTNEFE
)= B RRERD BT 4 T DIEDNT, XY T T MO B R R it LA
IR FIEL TS Z ERREDOF THL MM E o Te, AT V=7 ME, () EOKKRFEHEDHE
BUCHT -BIAHRE SN TR, 1) EE I AN—T R 5K885HERE T TO Y LY A
DRt FTRE 72 B IR OMGT L IRFBINK DO REHET — X % L 5 Z EREETH 5, FHEEABRICB VLT
5 & U CH B mifE & 2 ot Lz 5 2 TP, YV H AOEE T TR mEROR
FEEIZONWT ST —Z 2L TV 2N, 7uv=r FEEOEE L L GBS THlFH A
RIA N IIENPSIND O EBoND, Ik, BB CREMbLS NI Y VT L) ~
Z U RRERD KO IR OIRIRHI T E D L 9 I EBREZ R T ONIH LT 5 2 L id,
WHBROH D L ZATH D,

4, FFEL Y VT O EREONLE ST OYIHE(L

WD OFHETIL y BIBEHNC X 2B BFEHIFIC L > TEBEEERI Y VT L (B V=& &) #1EH
L. TOFEHIN 2T 55 B CTho7-, LinL, AP L E 2 —ff&EICBW T, @REEE Y L
LAOEHMNELERENTELT, LERTH T BAEETE W, Yavos MIMNTO /Y
TOREMICITHE L2 E RO N2 o T, BEEAEOETARIC L > TV V=0 F&Eom LA
A A~ AEFEOBRIZ ML — FA 7 OB TII 2V h DD T — 0 E5nTCW e, 2D XK 95 7
R s, ZOFFEMIEE SATREPS 7 ey =7 N TED X HITNESIT, 5% MEHI L TN D
. WIS T H0ERND D,

5. FrrctEFIE o5 b

V7= G EPEEOMELY &S @SBRI L WO L Y NVT LREEEH L. 7 707 7 Uik
B CREE LT BT RR L U, IR S —T 4 7 ViR — RO L Z DR~ v MEL



BREFE LCRIAT %, —FHTlE, ZOHIKRER > TRBEREEL LTI/ Ul O—T 4 7 VR—RAE
PEOBEAER & L CORHR) S0AEICHIA L, ST RER— REEIC, £33y MELTEA
THARTRY 7 MIZO XD 2 ORRAEY H L TWbw 5 AMER~OIEFEZ O L TK
RFADDOEBICHERT 5 2 L 2> TSR LW 2 5, IRBIER= L F— I OB AL
DV IVH ZOFEE, FIHIZOW T, BEH D OO TS ot b b a5 s L 3 SF
T IVFERHS ZENTED, ZNLENDO VTV FNZONWTIN L E G5 Z ENRD D503,
ZDT-OITIE LCA FIEEZENT 5728 LT, A7 —NVEBE LI T VA0 EITS 2 L BALE
2725, TD LD I e E & A L N—T2 THFZE 2ok L, LI E2 2 ENEETH L EEX
Do



o R E B

. ke - A FRHMER A E
(Minutes of Meeting & Joint Mid-Term Review Report)

. PHEIZ V- PDM (Ver. 1.2)
AU v BB AGEE)

. PDM OZE RS

. EEI1TES< PDM (Ver. 2.0)

. TR






1. BEEEHR - SRIFHEEHEZE Minutes of Meeting & Joint Mid-Term Review Report)

MINUTES OF MEETING
ON
THE JOINT MID-TERM REVIEW REPORT
ON

THE PROJECT FOR PRODUCING BIOMASS ENERGY AND MATERIAL
THROUGH REVEGETATION OF ALANG-ALANG FIELDS

The Japan International Cooperation Agency (hereinafter referred to as “JICA”)
dispatched the Mid-Term Review Team (hereinafter referred to as *“the Japanese
Team™), headed by Dr. Shuichi Asanuma, to the Republic of Indonesia (hereinafter
referred to as “Indonesia”) from 14 August to 23 November 2018, for the purpose of
conducting the Mid-Term Review for the Project on the Project for Producing Biomass
Energy and Material through Revegetation of Alang-alang Fields (hereinafter referred to
as “the Project”) in accordance with the Record of Discussions on the Project.

The Joint Mid-Term Review Team, which consists of members from the Japanese Team
and the Indonesian Mid-Term Review Team (hereinafter referred to as “the Indonesian
Team™), headed by Prof. Dr. Sulaeman Yusef M. Agr., was jointly organized for the
purpose of conducting the Joint Mid-Term Review and preparation of necessary
recommendations to the respective Governments.

After evaluation and analysis of the activities and achievements of the Project, the Joint
Mid-Term Review Team prepared The Mid-Term Review Report (hereinafter referred
to as “the Report™), which was presented to the 3™ Joint Coordination Committee
(hereinafter referred to as “the JCC”) meeting.

The JCC accepted the Report and agreed to recommend to the respective governments
the matters referred to in the Report attached hereto.

Bogor, 23 November 2018

- —

Mr. Shinich{ Yamanaka Dr. Didik Widyattoko, M. Sc.

Chief Representative Director, Center for Plant Conservation
Indonesia Office Botanic Gardens

Japan International Cooperation Agency Indonesian Institute of Sciences (LIPI)

The Republic of Indonesia



The Attached Document

1. The Joint Mid-Term Review Team presented the Report shown in the ANNEX 1 to
the 3 JCC.

ANNEX 1: The Joint Mid-Term Review Report

The End of the Document
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organizations are Research Institute for Sustainable Humanosphere of Kyoto University on Japanese side and
two Centers and four Research Centers under Indonesian Institute of Sciences (LIPI) on Indonesian side.
Director of Research Center for Plant Conservation Botanic Gardens has been appointed as the Project Director
and Professor of Research Center for Biology has been playing a role as the Project Manager. The Project
Coordinator has been assigned by JICA to the Project on long-term basis and dealing with daily issues.

Japanese side m Indonesian Side

Project Director

Experts dispatch

Experts

Support Support dispatch

Collaboration

Figure 3-1 Project implementation and management structure

For research activities, four research teams were formed according to the Outputs defined in the PDM:
namely, activities for Output 1 are mainly carried out by RC Biology, Output 2 by Center for Plant
Conservation, Output 3 by RC Biotechnology and Output 4 by RC Biomaterials and Center for [nnovation.
Four senior researchers of the respective centers have been appointed as team leaders for the respective

research teams.

(2) Meetings for the Project management

Joint Coordinating Committee (JCC) has functions to supervise and make higher-level decisions
concerning the Project activities and issues arisen. The JCC meeting has been held twice since the
commencement of the Project. Apart from the JCC meetings, SATREPS conference has been organized twice
in which a good number of researchers including non-Project members participated and findings of the
respective research teams were presented and discussed. The Project team also held internal meetings
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PROJECT DESIGN MATRIX (PDM) Ver. 1.2 (used for review)

Project Title The Project for Producing Bioniass Energy and Malerial through Revegetation of Alang-alang (Imperata cylindrica) Fields
Implementing Agency: | Japanese side: Kyoto University and KAZUSA DNA Research Institute
Indonesian side: LIPT {Indonesian | of Sci ), ICABIOGRAD (Center for Biotechnology and Genetic Resources and Development, Mimistry of
Agriculture) and FORDA (Forest Research and Development, Ministry of Environment and Forestry)
Duration: Five vears (July 19, 2016 to July 18, 2021)
Project Site: LIPI Cibinong, Bogor Model Site: Katingan { Central Kalimantan)
Target Group: Researchers and Technicians of LIPI, ICABIOGRAD, FORDA
Date Prepared/Modified. | Version 0 September 25, 2015: Version 1.2: April 20, 2017
1l Goal
A model of the establishment of 1. Ly
sustainable society by innovative bio-
energy & material technology is
developed in Indonesia.
Project Purpose Energy policies of Gol do
Technologies for producing ble [1. Bi crops are produced steadily in former deteriorated alang-alang fields |1 Monitoring record/ | not change significantly.
biomass energy and material utilizing (Project site and Model site). Progress report
alang-alang fields are developed. Manufacture of biomass pellet fuels and lignocellulose-based matenials is 2 dito
performed in a production line. o 3 dito
3. The number of international publications with citation index & ditto
4. Reduction of CO2 emission through revegeiation is estimated.
Output *Establishment of
1. Methods of fertilizer apy 1-1. Mew techniques to monitor soil and plant condition becomes available. 1-1. M ing record/ | lip with
for plants producing high-encrgy 1-2. Biomass yield of sorghum in Project site and Model site is increased 20% higher Progress report manufactures for
biomass are established. than before soil improvement. producing
2. Pn Is to convert degraded land | 2-1. A fertilization p | with ideration for b ity conservation is 2-1. Monitoring record’ | lignocellulose-based
to revegetated land are established blished. Progress repart materials does not get
2-2. Biomass vield of sorghum in Model site is increased 20% higher than before 2-2. ditto delayed.
soil improvement. 2-3_ ditto
2-3. Established fertilizer protocol is reflected in the technical guideline for
conversion of degraded land to revegetated land.
3. Grass biomass plants with higher- | 3-1. Lignin content in rice straw is 1(10% d with ing varieties) |3-1. Monitoring record/
heating value are developed by by use of metabolic engineering. Progress report
breeding. 3-2, Lignin with higher carbon content are increased (10% compared with existing  |3-2. ditto
varieties) in rice straw by metabolic engineering. 3-3. dito
3-3, Sclection and breeding of highly adaptabl hum with higher content of
calorific lignin (10% compared with existing varieties).
4. Environmentally friendly 3-1. A manufacturing method of particleboard for interior use using grass planis and | 4-1. Monitoring record/
technologies to produce natural adhesives is established. Progress report
lignocellulose-based materials 4-2. Ph!"s_i‘i’l iy ‘Lf- icleboards ¢ d of wood and grass plants j'i :?““
i i articles are clarifie -3. ditto
using grass plants are cstablished. 4-3. Epﬂ'ctlive utilization of small particle residue of sorghum bagasse is proposed 4-4. ditto
4-4. Production methods of sorghum pellets and bio fuels are established.
Inputs Researchers assigned to the
1.1 Develop methods to analyze the vegetative restoration of grasslands via Jap: Gov Indonesian Government | Project (C/Ps) are not
molecular biological approach. transferred frequently.
1.1.1 Establish § Is of ic analvses of soil microbiota in simulated site | 1. Dispatch of Japanese | 1. Services of counterpart | Natural disasters such as
in Japan. . reseaji"ch:'rshaiu exXperts in :Isc:glclms_and I drclaughl and Trm fire do .
. : . - specific fields ministrative personnel | not occur at the experimen
1.1.2 Develop m':'.lmds for d_mgmmng stresses in sorghum by gene expression 2 Dpiespalch of Japanese 2. Provision of I’at?lei(ies fields. b
analyses, in simulated site in Japan. projest o3 y for the
1.2 Identify factors i.l'ml'tlng.clup g_,m\“h an degm'ded grasslands. 3. Training in Japan implementation of the | Preconditions
1.2.1 Analyze soil and climate in grassland in Cibinong. 4. Provision of equipment Project: Suitable project
1.2.2 Conduct pot 1 using soil in land in Cibinong. and materials necessary office; experimental
1.2.3 Anmalyze effects of drought stress. for the Project fields, etc.
1.3 Establish plan of fertilizer application in Cibinong test plots. 5 N Y eXf 3. Preparation of the
1.3.1. Grow sorghum on Cibinong test plots with fertilizer application. except for the g isting equiy
1.3.2 Evaluate effects of fertilizers by gene expression analysis in sorghum and soil cost for the utilized for research
metagenomic analysis. collaborative research activities
1.3.3 Establish optimum method of fertilizer application in Cibinong test plots. achraies 4. Running cost fo the
Project (utilities, travel
2.1 Evaluate biodiversity in grasslands before and after ferilizer application. allowances, ec.)
2.1.1 Analyze soil microbiota by 165/185 rRNA sequencing.
2.1.2 Conduct survey of species diversity of plants.
2.2 Establish feasible models for revegetation of alang-alang grasslands.
2.2.1 Select candidate plant species for intercropping with sorghum.
2.2.2 Establish methods of fertilizer application for the cropping system.
2,23 Create databases for plants diversity.
3.1 Increase total lignin in nice.
3.1.1 Prepare transformants in which lignin content is increased.
3.1.2 Analyze transformants,
3.2 [ncrease high-heating-value lignin structures in rice,
3.2.1 Prepare transformants in which the content of high-heating-value lignin
structure is increased.
3.2.2 Analyze transformants
3.3 Conduct selective breeding of sorghum with high-heating value.
3.3.1 Select low ph itivity (changed to highly adaptable), higher content of
higher calorific lignin, and higher biomass sorghum.
3,3.2 Breed low ph ivity (changed to highly adaptable), higher content of
higher calorific lignin, and higher biomass.
3.3.3 Develop and produce sorghum seeds with higher calorific lignin.
4.1 Develop particleboard using sorghum bagasse and natural adhesives.
4.1.1 Establish basic manufacture condition.
ANNEX Il = 1
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PROJECT DESIGN MATRIX (PDM) Ver. 2.0 (Proposed)

of Alang-alang (/mperara evlindrica) Fields

Project Title
Implementing Agency:

The Project for Producing Biomass Energy and Material th

Japanese side: Kyoto University

Agriculture) and FORDA (Forest R h and Develop

Date Prepared Modified:

Ministry of Ei

Duration: Five years (July 19, 2016 to July 18, 2021)
Project Site: LIPI Cibinong, Bogor Model Site: Katingan (Central Kalimantan)
Target Group: Researchers and Technicians of LIPI, [CABIOGRAD, FORDA

Version 0: September 25, 2015: Version 1.2: April 20, 2017 Version 2.0. November 23, 2018

Indonesian side: LIPT (Indonesian Institute of Sciences), [CABIOGRAD (Center for Biotechnology and Genetic Resources and Development, Ministry of
i t and Foresiry)

A model oftlu: establishment of 1.
sustainable society by innovative bio-
energy & material technology is

referring to the technologies developed by the Project is «
government and shared | among slakeholders both in p\lhllc and private sectors.

Strategy and action plan for establishing a sustainable low-carbon 'ml:lt“"
by

Strategy and action

developed in Indonesia 2. The pret are

policies

concerning biomass production for energy and malerlal as well as marginal land

plan prepared
Government policy
documents concerned

development. e (BUIESS
(4
3. Business models/plans for ing of bi pellets and lignocellul ||mde|s-’§!ans
based materials are prepared by LIPI and shared with private companies. Prepars
Technologies for producing inable |1, Steady production of biomass crops cultivated in deteriorated alang-alang ficlds |1 Monitoring record/  |*  Energy policies of
biomass energy and material utilizing is demonstrated in Project and Model sites. Progress report, Gol do not change
alang-alang fields are developed. 2. Feasibility for ¢ ial facture of bi pellets and lignocellul Papers published, etc significantly
based matenals is examined. 3 d::f: P Public needs and
3. The number of international publications with citation index. 3' ditto interest in
4. Reduction of CO; emission by utilizing biomass energy and materials produced 4' ditt develoqmcnl of
lhroup,h total system of revegelal:on of alang-alan;, degraded t' elds is estimated. s - alternative energy
5. Ci ve technical guidelines* for p energy |3 Comprehensive and bio-materials do
and material utilizing alang-alang fields are compiled and shared among technical guidelines not decrease.
stakeholders both in public and private sectors. prepared
* “Technical guidelines” should include findings and results of all the four
Outputs.
*  FEstablishment of
1. Methods of fertilizer appli 1-1. New tech to monitor soil and plant condition become available. 1-1. Monitoring record/ partnership with
tor plants producing high-energy  |1-2. Effects of fertilization and drought stress on sorghum growth are elucidated. Progress report, manufactures for
biomass are established. - E;:r:rs published, ete. produc:ug
=, ditlo Al
2. Protocols to convert degraded land | 2-1. A re‘rt.i]i?a|.ian protocol with consideration for biodiversity conservation is 2-1. Monitoring record’ based materials
o 1 land are established. : 1 ) o - ) Progress report. daes ot et
2-2. Biomass yield of sorghum in Project site and Model site is increased 20% higher Papers published, ete. risivi
than before soil improvement. 2-2. ditto ; aye
2-3. Established fertilizer protocol is reflected in the technical guideline for 2-3 ditto Enough amots
conversion of degraded land to revegetated land. of materials
3. Grass biomass plants with higher- |3-1. Lignin content in rice straw is increased (10% compared with wild-type rice) by | 3-1. Monitoring record/ required to
heating value are developed by use of metabolic engineening. Progress report, produce
hm:d,-;,& 3-2. Lignin with higher carbon content are increased (10% compared with wild-type Papers published, etc. 1l
rice) in rice straw by metabolic engincering. 3-2. ditto based materials
3-3. Sel and breedi or’h:ghlv daptabl hum with higher content of high |3-3. ditto become
calorific lignin (10% pared with *) and higher biomass available with
increased
*Average value of the sampled varieties tested. e of
4. Environmentally friendly 4-1. A manufacturing method of particleboard for interior use using grass planis and  |4-1. Monitoring record/ . e
technologies to produce natural adhesives is established. Progress report, sorghum.
lignocellulose-based materials 4-2. Physical properties of particleboard d of wood and grass plants Papers published, etc.
using grass plants are established. particles are clarified. _ ) 4-2. dito
ng Pl 4-3. Effective unlization of small particle residue of sorghum bagasse i1s proposed. | 4-3. ditto
4-4. Production methods of sorghum pellets and bio fuels are established. 4-4. diwo
4-3. Techno economic analysis reports are pre| . 4-5. Analysis report

Activities:

1.1 Develop methods to analyze the vegetative restoration of grasslands via molecular biological
approach.
1.1.1 Establish p Is of I ic analyses of soil microbiota in simulated site in
Japan

1.1.2 Develop methods for diagnosing stresses in sorghum by gene expression analyses, in
simulated site in Japan.
1.2 Tdentify factors limiting crop growth on degraded grasslands
1.2.1 Analyze soil and climate in grassland in Cibinong,
1.2.2 Conduct pot experiments using soil in grassland in Cibinong.
1.2.3 Analyze effects of drought stress.

21 biodiversity in grasslands before and after fertilizer application.
2.1.1 Analyze soil microbiota by DNA metabarcoding analysis.
2.1.2 Conduet survey of species dwemty of plants.
2.2 Establish feasible models for reveg of al lang land:
2.2.1 Select candidate plant species for intercropping with sorghum.
2.2.2 Establish methods of fertilizer application for the cropping system in Project site and
Model site.
2.2.3 Create databases for plants diversity.

3.1 Increase total lignin in rice
3.1.1 Prepare transformants in which lignin content is increased.
3.1.2 Analyze transtormants.
3.2 Increase high-heating-value lignin structures in rice.
3.2.1 Prepare transformants in which the content of high-heating-value ligmin structure 1s
increased.

Japanese Government

Indonesian Government

1. Dispatch of Japanese 1. Services of
researchers as experts counterpart
in specific fields researchers and
2. Dispatch of Jap Iministrative
project coordinator personnel

Training in Japan
Provision of
equipment and
materials necessary
for the Project

5. Necessary expenses,

o

except for the running

cost for the

collaburative research

activities

Provision of facilities
necessary for the
implementation of the
Project: Suitable
project office;
experimental fields,
ctc.

Preparation of the
existing equipment
utilized for research
activities

Running cost for the
Project (utilities,
travel allowances,
etc.)

*  Researchers assigned
to the Project (C/Ps)
are not transferred
frequently.

*  Natural disasters
such as drought and
forest fire do not
oceur at the
experiment fields.

Preconditions

ANNEX VilI-1
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4. PDNMDEEIRE

1. Ful=/rEEOHE
() FEE1L210 20 TOERE
. PDM DIEHE EER iilac]

1. Biomass crops are produced Steady production of biomass crops [ BRR SN~ 28
steadily in former deteriorated cultivated in-deteriorated alang-alang BEHENHTFAN?
alang-ale.mg fields (Project site and fields is .demonstrated in Project and [ FESHLS (produced) |
Model site). ) Model sites. b TELIIHINRE
TILT BRI Y e /b TIT 7B RIS DL E Bk 047
PALBLOET AV AR 2B B A~ 2 EPEDN 7oy °
TAA A B DL BRI AR =N A B I T VAT
D, AES AL,

2. Manufacture of biomass pellet Feasibility for commercial [AEETA | EVHFRE
fuels and lignocellulose-based manufacture of biomass pellets and MEFIY-SH,
materials is performed in a lignocellulose-based materials is [HERESILD
production line. examined. >
A AL MR 7 R Tl I s
N — 2RI T A L EESND, — AR EREEAE T AT DO EN gﬁbﬂﬁ,ﬁ; LTI

FTREPEDSRREES LD, N
“biomass pellet
fuels”—"biomass
pellets”iZHi—7 5,
Q) BHEZIZOWTDERR
Bl PDM DI KER e
3. The number of international (no change)
publications with citation index.
YAT—Tar AT oy A ik
EN D3
() HEE4TOVTOEEE
3 PDM DOfE1% RER B

4. Reduction of CO2 emission Reduction of CO2 emission by KT Y = 7D IERRED
through revegetation is estimated. utilizing biomass energy and BEgns, EREMHLSD
WA REICEA L RFLEH materials produced through total ES RN S il
BRI REELHIA, system ofrevegf.:tatioln of alang-alang BB LA LT

degraded fields is estimated.
FI TS R SR I LG
DA FES I A AT R il e
RO A ARRIE RIS g | o T
bR FHEH I RELHILD,

(4 f51E s LLTBAN

Bl PDM DIEHE EER e

Comprehensive technical guidelines* 4 OO RAEETS
for producing sustainable biomass HARGA L ZFERY
energy and material utilizing alang- FLHAHTEEE ST
alang fields are compiled and shared P~ S
amor%g stakeholders [E)oth in public Ef)g_? ﬁiﬁibj_gtj =
and private sectors. ) -
TIUT T BRI RIS A AL BRI SRT S7
I AT IR — N O A < AR D DIFEERET Do
B R £ E IR D ARG 78
HIRHARGAL B EEDB, B
ROBAFREICIEFSND,




Footnote &L C T RL& IR 3 5,
* “Guidelines” should include findings
and results of all the four Outputs.

2. L EEBOHEER

i PDM

EER

HH

(Nil) 1.

Strategy and action plan for establishing a
sustainable low-carbon society referring to the
technologies developed by the Project is
compiled by Indonesian government and
shared among stakeholders both in public and
private sectors.

Y/ NCHRBEESN-HEHTOERICLS
THRR IR R R R AT 2720 Dk
W - ATEN RT3 A 2 R A4 7 BRI > THY
Feobi, BREGRHICIAIND,

The comprehensive technical guidelines are
reflected on government policies concerning
biomass production for energy and material as
well as marginal land development.
BRSNIZET VIR A F T IF— R
23 AR R R O BE B AE L AR D BRI
HEND,

Business models/plans for manufacturing-ef—
biomass pellets and lignocellulose-based
materials are prepared by LIPI and shared
with private companies.

AT ARy MR L) 7 /L vr— 2
BHERED T2 DYV RRET /L - FHHE A RM
wFELEFIND,

TS MORRM, Hf OB R TR
DBHOTII e FEEN- N7 a
TV METHLIE RSN TPt
MANTEATIENEE,
FIERETHHEEZELL T BFL -~
TIEXBGRICERN A2 BRRL~L T
HiliaAE T 2 AN BRI IAEAT
LEFRELUCERET S,
LR FHEE BOHNEA, Sy
METERERZN—RT A EUT ERL
TOAIEEEREET S,

3. R 1 20fE

I PDM

LS

HH

B 1

1-1. New techniques to monitor soil
and plant condition becomes—
available.
TEELEM DR EE = — T
DRI ATREL 72D,

1-2. Biomass yield of sorghum in
Project site and Model site is
increased 20% higher than before
soil improvement.

T I ARETE T AR
[ZBIT DI NI KD, A 2
EEP TR RATE R LT
20%0A L3 %,

1-1  (no change)

1-2  Effects of fertilization and drought
stress on sorghum growth are
elucidated.

MR EREIEA R A3 V7T DA
BILG AL BENRHLIN D,

FEIE 1-2 LRI UFBE S 2-
2 CEREDIRSN TN,
R 2 OIFENE AL,
RC Biology TEla=il
TWAIEENC R T AN
BrfemeUtRET
Do

B 2:

2-1. A fertilization protocol with
consideration for biodiversity
conservation is established.

W EVE IR L7 hapE 5 1k
N T RTR W

2-2. Biomass yield of sorghum in

Model site is increased 20%

2-1. (no change)

2-2. Biomass yield of sorghum in Project
and Model sites is increased 20%

MR RO RERIL, T
I T DFY
ANTIThITNAD T,
project site LB T2,




. PDM

A ES

i

higher than before soil
improvement.
T NHAMIBT DI NI LD
P8 AL R TR LT
LA LT 20%0m E55,

2-3. Established fertilizer protocol is
reflected in the technical
guideline for conversion of

e ST S AU MR 7 ¥E 23 TS B

EHE DIEHTH AR T A T SIS
N

degraded land to revegetated land.

2-3.

higher than before soil improvement.
ET Y AMIIST DY A LD A
A AR TR BT & B L
T 20%IM =35,

(no change)

3-1. Lignin content in rice straw is
increased (10% compared with
existing varieties) by use of
metabolic engineering.

R ZEDIEHIC LD fibHo
VI =G BN BT
~10%lIA 35,

3-2. Lignin with higher carbon content
are increased (10% compared
with existing varieties) in rice
straw by metabolic engineering.
KA LEOISHIZID, fiibbo
BB 7 = DEE BT
LT AT 10%E T2,

3-3. Selection and breeding of highly
adaptable sorghum with higher
content of calorific lignin (10%
compared with existing varieties).
BRI S = A RNEIT R
FELEL AT 10%E VT L
B, BT D,

3-1.

3-2.

3-3. Selection and breeding of highly

Lignin content in rice straw is
increased (10% compared with wild-
type rice) by use of metabolic
engineering.

R LFOEAICEY, fgbho) s
=2 EHEPNTEERRAN T
10%5] 3%,

Lignin with higher carbon content are
increased (10% compared with wild-
type rice) in rice straw by metabolic
engineering.

R LFEOIERICEY, bbb
FERIIY 7 = DFNE DS B s AT
W T 0%,

adaptable sorghum with higher
content of high calorific lignin (10%
compared with existing varieties*)
and higher biomass.

BFEENTY 7 = B B BT dnfE*
LT 10%m 0, R (Ev
BEME) D, JVE DA~ A%
BN LEEYE, BT 2,

*average value of the sampled
varieties tested.

* MR GRS LT AR S D
LEtEd,

4. BEAFFE

i PDM

EER

FArEE:
(Nil)

Strategy and action plan prepared

O FE LD O T BN - 1T B E E
Government policy documents concerned
B4 5 BUR DBUR X

Business models/plans prepared
BOELOLNIE T RAET )L 51

5. RERADOIDOFEBOER

. PDM

EER

(41~44FFE2L)

based materials in Indonesia.

4.5 Conduct Life Cycle Assessment (LCA) analysis,
techno economic analysis and promotion of wood-

4.5 Produce sorghum pellets.
YT DAy M EET D,




ALRRTIET, FA 7Y A2 VIR (LCA) | Hiff
HY - BEFRI AT, EARE A AP B O HEE A E T
Do
4.5.1 Conduct information collection and business
matching.
FIELE R Ay F T HATD,
4.5.2 Conduct trial manufacture by production line.
EETAAZIDLFAERER T D,
4.5.3 Conduct Life Cycle Assessment (LCA) analysis.
FATYA TNV (LCA) D5 %4T 9,

4.5.1 Conduct information collection and business
matching.

HRINE LYV RAYYF T EITD,

4.5.2 Investigate optimum manufacture condition of
pellets.

Ay O FBOESLER A ETT D,

4.5.3 Conduct techno economic analysis and promotion of
sorghum pellets through trial manufacture by
production line.

HANE) - RFEI I . ROEFET A LD BRI
WAL VA LAV hOHEES F T 5,

4.6 Produce sorghum pellets.
VIVT LRy N EFET D,

4.6.1 Conduct information collection and business
matching.
HRIELE U ARAY YT 7 24T,

4.6.2 Develop pelletization procedure.
~LyMEFEERRET D,

4.6.3 Conduct techno economic analysis and promotion of
sorghum pellets through trial manufacture by
production line.

HARE) - BFE DI ROEFETA LB Y
xBTS b OHEHE R E T 5,

4.6 Produce sorghum biofuels.
VIVTT DS TR A PET D,

4.6.1 Conduct information collection and business
matching.
HRIELE U RAS YT T %T D,

4.6.2 Develop fermentation of sorghum sugars.

VA DO SRR B 5D,

4.7 Produce sorghum biofuels.

I IH DA TP E D,

4.7.1 Conduct information collection and business
matching.
RN VR A~y F o 72T,

4.7.2 Develop fermentation of sorghum sugars.
VLT LYERR O FERE ST A PR T D,

4.7.3 Conduct techno economic analysis and promotion of
sorghum biofuels through trial manufacture by
production line.

FATH - BFI DT ROERET A 2 Lo R
IEEBLTZ VA DAL T BRELOREE S EM5 D,

4.7 Conduct energy and environment analysis based on
CO; balance in the process from production of
sorghum to manufacturing of sorghum-based
materials (particleboards and pellets) for purpose of
estimating the reduction of CO; emission.

R bR TR EB AR RETS S7201T, YL bk
PEIRTR & VT B ADM L (S —F 4 7R — R
&by b) ORLETRRICITD THEb R RIS
EONWT, mRNF— RS2 M D,

6. S
B, PDM EHER
JuYzhEEL L GBMm)

Energy policies of Gol do not change significantly. | »
AR T BIFOZFNF —BORPRELES
LR,

Public needs and interest in development of alternative
energy and bio-materials ado not decrease.

RETANF =R AT R~ DL =— X
B LAMETFLAW,

BREL -~

Establishment of partnership with manufactures for
producing lignocellulose-based materials does not
get delayed.

V7 enm—Af RO e BhE T HERELOE
RN,

GBI
>

Enough amount of materials required to produce
lignocellulose-based materials become available with
increased production of sorghum.

YT LEREDEIL, ~L o RS b m— AR RO
B EES DO DFEEDOAFNES 2D,
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