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) Tz & % BREilE1E  (phytoremediation)

P % DM ST AT BB IR & 72 > TV D D BB D 120D > 7 U 0kiR 7 E O FEY
BE3MEDNTEY , RTINS 7 EOBEETH DA OIND, T TR T 71—
TIEINLOHIBIZART 2 AHRE L, ESRREZNET L2200, EOMEYNER
RUEICHES LI D0 EMEL TWDH, ZHE TOFi#A T Paspalum conjugathum 73 7K ERWLIN
WD DAY FBREER « BELOREEZ R L TV DIEYTH DL Z LB LN 5T,

HREE BT, BEEMG S RERIERM e E BlE M) 2T LT

HUERERBERTRE, 72 BAEW) - HIKIT L D CO I A 1 = X BZHDOW T ORFGEZ D 2 FHH]
Th 2,
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B) HiEMfiRE - JHHER 5~ /L — 7 (Anatomy and Morphogenetic Group) |
Z DTN —T I3 ORI BE ) & AT SRR, BARFUCEIT BB BUZ OV T
FLTWD, TNETHEILAOHEE I/ V—TTHY, MEILMEI NN, MEPHOF T
BNSVIE T V=T Th D, B0, Bz TR, BRE - iFH - eI R e v 2o
DEBRETIT7e 9, MRANFIIHEWEB T b KE WA V—T ((FEHF 31 4) /e
N—7" (194) LIKFETITR D BDRL,
FRIEBNTIRDO LBV,
O ANLEB O
HARRB LOANLEREE FICBWTHDFEOZ O A T =X L% TGREFRINCHIZE L AE IR
EHEOHFHIE T 5,
© FAEMMIZEET D5
T D IR AM TR AT DR OFRE, BB A W = A L f{E L e EORFHICET D,
® WSS T N— T BT L5
- B AR O FMBAAERR G A OAERL - BLERIZ K 5 B R0E L O,
- BRIKEEE A EH L7287 (genotype) DfEMT (— A fED DNA N 74k,
L3uy)
@ HEWER T N—T L ORI
AR U728 E T ooa v = v 7 A B2 2 MR, BRI
® Zofh
FHKRF-& = T A JBORDMIKFIEEIZOWTIFEFIEZIT> TV D,

W) Hid5ysE: 2 v —7 (Taxonomy Group) |

R D Sy FARER OB TEE % S HBLE L, SHMEICE T A v K3V TR O R4 08 & 1 T
W5, SRR S VTR LR A A ) TR S IV AR AR CIRE S D, [AIREORF RIS
HOHETH DN, FHEZOEBIIZOZ/ V=70 - TV | KEX 2 —HWE., +7 4%
AT EMEE, R SR Ny 77 T AR TR L AR EZRD LD LARS
WFFRORE 2R, W7 7B 2 ML L TO RCB D&EHIZ R LT ZE b E
BB Lo T D,

FARFRGFHFIARE (2003 4F) 1ZEIE DB - - FExt G S HRIR O L BV TH D,

o RAIFAMITE -

Lauraceae, Bambusoideae, Sapotaceae, Annonaceae, Balsaminaceae, Begoniaceae, Rutaceae,

Arecaceae, Orchidaceae, Dipterocarpaceae, Araliaceae, Rafflesiaceae, Fabaceae, Myrtaceae,
Burseraceae, Myrsinaceae, Cucurbitaceae, Bryophytes, Fern, Lichens, Ecto mycorrhiza, Endo
mycorrhiza

o DNAFEHT :

Dipterocarpaceae, Fagaceae, Bambusoideae, Cucurbitaceae, Araliaceae

SEICIE, WL BITR DO TWAEESRNT 7a—F & L b2, T4 Tk, DNA BT 72 &8
772 FEDID ANTWSD, ZHVETH 10 DR (Blo L~UL) 12880 T DNA fiffr &2 36 2 72
11



ST, iR TS BIZ 6 LLEDO R ERE CREROMT A TE 5 /RBLTH D,

DNA L~ TOMMNT ILfiFE] - TR/ — 7 L HETEML TPV . FIcHDREICHONT
[T DNA R 7 & UCRE - BB D3I 2D T 5, BRAYIZIE-20 72 5H-40°C T DNA > 7
NV EHFERIET %, ZAVET 100 B AL EPEALBE S TR Y . 2B &Y
731,000 L B D,

o, Mo 7 —7 Ll U7Ris B RE OO RGE X 2 G L LTCHER 2 52 L,
JRLTWS Z e b 2D N—FOHEERFEH THDH, THE TOERFIEMIEIL, JICA DI
HNPATONT WD 7 X« U L UCERLAR (G Halimum) D1E72y, G Gede Pangrango 72 £ D #k
WA, MEAT U7 = NOBES (Buton B, Wawonii 572 E) ., nrR7 B2 ERHDH, R
7 B OREWFIZ B L CII R T & LR FEIRH] 2 A TV 5,

a7 X 5 12 RCB OAEMEE AR (R = — /LR A Herbarium Bogorinese) X7 20
TH—OERRAEELZFHED . HROEMEE L LA D5, &b, KEF = —YE., 47~
B AT PR L T~ L— 7 HIsE A 7 2 2 = 7~ (Flora Malesiana Project) & U ) i
HTH L B IRFEWIIEA EM L TV 5, L TIE, KERX I Y =7 Uil KEx T
WtE L ORI HEATWD, ZOfkFEMEE LT, o N —eAm vy DEONAT Y v K
BT DR END D,

T N —TIEE OB TR b 20 314 (N, L8 4) BRESINTWDA, =
ALTH 300 BLL EEEDONDA v RRUT O Z 1 3 —F D123+ LEZLNTED,
& HROHIFEE OHBADFE STV D,

B) Hii4/ERE: 2 v —7 (Ecology Group) |

R T N —T DO ERIIHEETIZR 74—V R TH D, RELLIOT 7= v
IIHFERT S &3 D AR OHPICERIMICE =X U > 7 %47 9 1ha FE OFR4 X (Permanent Plot)
R PR E L. KENOYIER ., REREY A 7 VR EEREL TWD, £z, Hkk K%
DARERERIREE, ~ 7 B AR TFRNC R ISR ORGER E21T>Cnd, LEER-T, Z
DI N—TTIET 4=V RHEDTZODOHIEL ZW,

BAERITIEE 21T > TWAAERRR & & 2 Tl L CiEEh L TV 28 OWF e R I TR o & %5
D CTHD, 28, AENRERIFEOREICHTZ> TX, BEFIN—TOMN%EZTHZ L
EAAN

O BV IR
[ : G. Halimun, G. Gede Pangrango ~ JICA, Jdb k. AR
WA U~>%r  : Bangkirai VR B R
¥ U~ > & > ¢ Klampangan, Sebangan, Lahei JSPS/ALK
O Bt
Ty U : Nusa Kambangan /. Nusa Barong /. Karimun Jawa /5
AT vz M 0 Krakatau 5. Wawonii
1) Krakatau & OFE TITBIESERFENE BT, 4y 7 A7 4 — FRFEDHE FHIRAE 21T
STHEY, HHRZHELTND,
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TYER A TIX Permanent Plot N 12 XEETY 7Y 7 FA L ({EBL 20cm, RS
30cm). =M% RCBIZFELIFY 7' —2 g A THRIEFSE, FEREZHL T D, KEEDY
7Y > 7 Gl Permanent Plot —# AT 0 20 > 7VELE, 2ROV 7Y T EFEREL LT
Do ZOFHEIZ L RO EN TR TE D, 7 =T RATEEETWDLIY T L
WO HLDOTHY, 2% Seed Bank & A TV 5, [AIAED FIEITARM K 514 D HARMEE O T,
VR OBEHZ B W THHEH S h TnD,

KB A 7 VPHETIE ImxlmD Y ¥ — T v 7 (R EOE TWE EEICINET S
4%) % Permanent Plot WIZERIE L, b7 v 7 NOREMIERZ T, /M (Stem: 2cm BLF), 4% (Branch: 2cm
PAE) ., FlA, ZOMIZHIT T, &1 O A%, KHE (C). EFEWN)., UV P). U 7AK)
DEREITS, TNOOEE TEPFOC, N, P, K OEZHEMEFT2Z LICkD | RERER
YA I NEHETDHZENMKRD, V=T THlEIT ey b7V 25 » TR CTHEA, 2
FERU B L TAET 22 L LTV D,

INBILHE LUV TOHOITITIE, BUERES O RBFERT OB 2 LT\ 5 23, $iliiak ©
I CN HrPEEE N HEAINTNHOTHA TITA 2 L O 12720 | MIROMRIEAK LD X1
2%, 1212, RIEEED X —J— (YANACO) [FHMARBLED 2 < B D AT = LTHFE
SN THWD b DD, ZDOEDFEIIRLIIKD,

~ 70 LUV TOAEBRBITICOWTIIREX A~ vy B 70300 T 7 X - AU A
VENIAREZ E TR ICA D1 b 2T N bED LTV 5,

6) Eahii¥: 2 v—7 (Ethnobotany) |

RABRKE 7 —7" O BRI & A OHSTEEBOBMREH LML T 2 ETH D,
AV RRVT CTIEHSERREN S EIE R THY (K2 ET) 2R L TE2, BN
X B, RAFEL MR SEA RS, BOK. BN BM. X —{EY . FILIE BE
R RETHDL, 2O DEHBRFIHIERAZ RIS 5 2 &2 BB O s 2 BfE L |
ZARMEDRE LRI ~OWY MIATE T H Z BRI N —T DB Th 5,

KT N—"T DWFEE I 7V — 7 ORFSEERRE &85 L 72 2 O RH-UIBIC B W TERA 2 B
a2 —Z LT OHBRERELITO 2 ENZV 000D 7 4 —/b RFAEOREHIE 1 (5] 2-3 JEfH
THM 34 ERRE & 72 5,

BRI ) B & OFFERE TN, LS T N — 7 70 EMORFTE 7 00— 7 D33 Tkt B
WMazEEST D) RATCERERBEEE L o> TWND,

(3) WAEMTBOFENE

MAEY & X, WIRTHRITE RWIUNR2AEMORITHY | B FERE (1—2 )., SRRk
B (e, X okl M@ (N7 U7) REREEND, 7277 L, RCB Tl b
DI IZ DOV T ORFSEIEIT > TUVRuy,

L) WM/ BB PR 7 )L — 7" (Microbial Ecophsiology) |
D7 N—T OWNFEREITR & < OEMFRIEE (Bioremediation) . @/E#LE} (Bio fertilizer) |
O EE (Revegitation) &5 3 DT/ TR A BTN D, AW Cldlk b KE W
IN—7ThHy (L2 Etah, FE84 :5H144) MO N—TFITHELTT 4 —L R
13




A DR Z 0,

O AEwFrfEE (Bioremediation)

EMTFRER L IXS S E R AMOIGE CHEE SN REA A HMED OB = 250 T
BELLEY EVWIHIRBTHD, BERNARFEHE LT, MMFESEIC L D41 i, B
(BT DR, SLEICBVWRINT 2EER R ENRH 0 | BEMRICTHT 5 X9 7efh
EMORREZAIT > TN D, ZOGEIGRIR E 7 DB DR E BB AR TH Y (AASP |
HPLC, A7 v~ ~27T 748 (GC). KRIEmras, ERoIrkE R CBEMLG I z—
OSSR ZTEAT 2 Z 8122 D, TNETITS OLREERKIL/ASE (Poly Aromatic
Hydrocarbon: PAH) {H{b/X2 7 U 7 ORIE %217 - T 7=,

ZD XD RAMMAEMOBRFZIZE L TE, BB T 5MEM S - BEBEAR T L —T L L
(2 ()BT R B A B (NITE) & LRI 21T > Cnd, E7o, A AR
DOWNWTIE () B L — « PEEHINRABHIMAE (NEDO) & FHmAISME I DOWT
X4 4ED B EEE O GIST (Gwangju Institute of Science and Technology) 35 Ju OV s [ [E]H# K2
@ IERC (International Environmental Research Center) & #:[EAf%EA2 A X — K L72& 2 ATH
Do MMKEEDYTHENT T VT 2 2=7 4 —IZBT D98 RCB ORI E & HITH
FRF L SR FERF R A A TN D, I HIZ, Y v THUEICIS T D) IVEYE =4 1 > 723
L CHEEBUMIC i ) 2 a3 T 5,

@ EmAEEE (Bio fertilizer)
EREBHZ DWW T ORFSE & I1X, BHREEEC Y MR EO T EMEA > £<IEHT
Z e ALFIEBHI RO 2 AR Z B L L 5 L3R A TH S, ZIVE T 6 FOERRE
EW, 25 OV VIEMREEZFIE LTV D, o, BEOFRE 250 BESCRBEICEE
LTENDDORA NEFRZET D X9 720844 (Biopesticide) (ZOWTOEEHITH-> TV 5D,
Z DX O I AEYIEEHNC BT S L FEMFZEICIE A v RR T ORMEZE AMANI thE 0 b o0
b5,

@ HEMSEE (Revegitation)
FEAR B &3, B ISR S DR AR BRI DWW TREER &8s L T L TV D (DT
B EWETIE AR T U T NN A EIEIZE 5T 5 O HOW TR R ThI
Tb\éo

2) WSR2 L —7" (Microbial Bioprospecting) |

FEARRGHRA R, S HMEY S - BA%E (Applied Microbiology and Development) 7 /L— =7 & '
TN AY, 2004 42 &L 0 Z OAFRICUIF S Tc, HEARGHHAR OWFEHE ORLEIX 14 DA TH
ST, BEIX64 (N, MEIX34 T, W1IAFMEDHHBEL OV L) L ABREAZ
SRR SN TV AR L —TTh D,

ZOTN—TRBLERY A TV D ERFRT —~ 13w X OMEM D AT 2 5 90WE
Ea—7 47 L, BN ENSTWEORBMBIND ZERT 5 2L ThHD, TOA A=V %
2.1 TR 7,
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a—F 1> % (Carrier)
ETSFU RE—FE

B-hnFr (RABR. 7AE
52V BEMR)

SOYUEE(@aFyYAAILEYHE
L=\ oT7)7 . i1 ILREH)

TONAATAORERED
REEADEEEEMEY)

2. 1 AHnfififie 2 & b 72 G s O A A —

IRETTuNLFT 47 A (B b, T, fRERA MNUEREEZ L7 O THEWORER, #
ZITET 4 ZRAE) OB % B ZIRVMEHERIFERER AL 7R E22 5 TIZ 100 #RIE & DIEARLR 72 S
NTWb, 7af 47 4 7 ATEBTHRISI, BETEZTLEETENRNI ERZNN,
BIF 7 Ta—7 47 (encapsulation) 35 Z & CZOMELRRTE HZ &b TE
oo ZOHFRTHIIT N FT 0 7 ALSOERT BIRIML, R EEmDH & HAFET
B, FiETIEZ DX D AefAwis ARG OBRRICBET 5 7242175 TETH 5,

EEBFFRO/S— R F—L LTZNET () BEBAEVZEIT (NFRI) <0 (h) [EEREMKESE
et v % — (IRCAS) 23d 1, %I A AR (JSPS) %@ U CIRE K5 & & AT
TR Z LT DT ETH D,

B) WREM S - 53K A 2 L —~ (Microbial Biosystematic and Culture Collection) |

FEARFRGHRARE, 0% - {52 /L —7" (Biosystematics and Genetics Group) Toh o728 D3, =
DOIEWY Sy HE - ¥EARES#  (Microbial Biosystematic and Culture Collection) 7 /v—=7 L 84 ES

(Microbial Genetics) Z/L—7® 2 7 — 12558k, 3B LI-, Z O S IXE IR Es &
el U TR TV DM DM, RO 250k T 2% &9 RCBILIPI D #0138 %,

WA OIEARRUTIL, BRE A WD 0ERIEIDIN A RS FoE, ARIRIRAFIE R E23BA%E
ENTEBY., MEMOREICADLE THRE SN TV, Y EE, AEVIEAR TIN5y
HERB CTE 5 Z EBNFAITH 5, BUEDRKT 73K 5,000 FETH HH3, ZiUItmaik
D 12%ITIWBE N EBE X DTS, BEAEHIX, JE-% /7 288 (Fungi), #IEJE (Bacteria)
28 3 [ @ (N-fixing bacteria), 7KZE @ (Aquatic bacteria), f&#R# (Actinomyces) ., BEREE (Yeast)
D6 TN—TTITONTVDN, ZHETHEKE L THREGEE (validation) T&7zH D3 250 fif
FETH D, WAEMOBEREIE B RREXOMIK, AR T OMRIKZERRIZIT-> T
W5,

WA OIRIE FIEITIERN D & 5 7 v =—FEIEZT TR < MRIOWERERR., 771 4EY
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LG, RERLCEZDOE TN OFEL LI D HEZHH L TEEZ DL T W E
ENVETHD, FiE TIET 7 — A U X —IC L DEERBEOM L, HPLC X GC #HW-WE
SR AREE 220 | DBERE OB HFE I T\ D,

WA IAICEE L TiE NITE OAEMBIEE T (NBRC) & OILFNIZEZIT-> TR Y, RCB
DOWFFEZ IR O NITE TOHHEIZ BB L TW5A, 7.4 T v ¥ Okt o % — (Central Bureau
of Silviculture) & HIFHRZHLL TV D,

BIEZ DT N—T N 24D EENIAEF 2 T7mrar KFCHFHRTH 5,

4) W/ EtE 2 /v — 7 (Microbial Genetics) |

BRF 7 V—71% DNA HOBEEF LIV DOLERMEICBE T 28217 9, FRCHARM TH Frik
REREE, T b bk, HRHIE D 2 WVITA B TICAER T DWMUEMITE S E Y T, R
BT O HE. FrEbZED TWD,

KL HIE & 13m AR 7§00 Rinjani 1, A~ 7 B Kerinci [L72 8 ToH 5 23, & Z1Z1E Selenium
I EPIT Ry AR T DAERBNAERT D ERMLN T WD, RIS OF & LTiET 4 £
—NERHY | FIERT MM D HEBERIn T A RRT TH DL, BEMTIEINY, N—
DFAANTILRENDNDDL T aNAFT 4 7 AOMEL L R DEMZRF L T 5,

WIFRDOIAIL DNA, RNA TNBREDRIZ T2V Y . 7 n— 8 Lo bR Ml
WL, BE TR K DEFEY VNV EDAERE R T 55D TH D (Gene Expression), =
Do CHEEM S SO (PCR, /OB, MEHIBAMEL. DNA o —F ¥ —,
AIEFR L) PDANEH SN D, FFEl SN2 BEFITMia s & b ICHSEE, 7 7 V0L
7 ) =P —TORIBRFR EDOHETHRE L TWD (BIn 7)),

AP ORRITESRE S, BRI, REAER EISHSEN S, BUE, IR
FANR—=ADOBFEERIZONTA & KRR T ORMMEBEE OKFFFBEEZIT> TV DIE0, A
—VIRBLR S E S, Eijkmant 20 FAEMFATFERT. LIPI DAL EFZERT 78 & & FEFFE 24T > T
W5,

5) WAL 2 v — 7 (Microbial Biochemistry)|

WA 7 — T TIIWAEM D - BRIEAR 7 V=TI LV ER LS o 7 v %
MBS UCHED & OffR A pER L OV EWTEMYE  (Bioactive compounds) % B & 7329 H0F5E 4
ToTWD, T X AMMAEY L IRy O ELER O BRI T, S
\ZORNBDZ EnHIfFIND,

LU, ZO7NV—NERTREmEmE L 37 opfrdkiE (FPLC: Fast Protein Liquid
Chromatography) 1385 41 /1 LA D 2000 4EEA > KRV TBIFOFHETEASNIZH DD,
Z D% OMEEE TR EHE CE o 2 ENDEHA I TV, BIFEE, 5K
B8 ERERILD IFIET T 24T > TWD DS, ZhEDE,

B AW 1 CIEEAT FPLC OB IOV TOME G T2 b TR W23, HPLC, 7 7 — A
Y H = M OBEM T ORI FEETH O . IS HT ORI S LD,

WHIE, TIZ D To > T LIPL DA T 7o 2 — LR, AT — AV RERRY e & & off
WA AT > TN D,
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(4) EENLHHIN D HEWE

R, AW L 2 < OEFEOIEEGREZ A L, ZOBRTH L OO EWE PR
SNd (K 23), BUEDL ZAZNG DR EWEIIFFEORIRITINAE L T, FEIEWLIIERIZE
FELTHEL L TWD EHN H o7 hy, EEIIBIRITHRE L TWDHET T, BARRABIT A5
fThebhTnzento L Bbni-,

x23 HIREALHIETLHEEME

HEYIER WYt NL—7 Halogen (CI, Br, 1,). Carcinogenic, HH#AR
(/=)L 23 /—)L, 20074 I L,
Petrol 72 &). ZDthEEREM DI

WEYEBEITIL—T KELEEERE

AL - BEEBEEEIIL—T | XL, RILTU Y, HlaSEaEiRig s

WEYLEEIN—T Etidium Bronide #: & DNA BAS CERT A 1b2FE
iR, RILR )Y, FULUREERREICER
T HIEFER

WEMEREZETIL—T ON D& EIC B ERLE

RiswEMEIN—T L

MEYER WEYEREEZSII—T | 2/ —)L, yO00T7+—L, ELE. FREFIL

E

WEMERFIATIL—T Nl
?ﬂﬂ%%ﬁﬁ - BERERTL | TH

MEYERZEITIL—T AHGEIE (T4 /=)L, A4 /=)L, yO0OT+
— L. RFAYDLI—TILEE), BELEYE
(Ethidium bromide, Zx/—JLZE)
mEMEEIIL—T DT URE

HE . BHRITIL—THoOBERY

2—2 RCBDIFXDFEINDEE LFE

(1) RCB OfF3keitm
RCB % & e AEMBLZEM 2 k635 LIPI A4 @Gk E Dr. Endang Sukara (K72 =7 Fd
ICCHERZTE) 1314 v R T OAEMSRMEICET 25 %O #ld & LTKRD 3 2O FEt%
FHLTWD,
o AVKRXITEMBERMEDA X2 R —FA L RO
o AEMEERNED RGN 7R
o WMHFEBILWREZEZLX Y NV T 4 —EALT 4T

RCB Ti%23% LIPI ® F#tD ¢ & RCB kG 5 4 5FE (2005-2009 45) Z#{ERk L T\ 5, [d
FHEOMEIT Box2.1 LBV ThHS,
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Box 2.1 RCB §li 5 U 45+ (2005-2009 4) DR

1. B EFEICEAT LT v 7T A

DY, B, AEME N ENOEMSZERIEZTER U7, S TR OB
QMifaEEEE, BiEF L%, ARERR EOWEIC K28 LW (RBES A B OBRER
NEMBARNE L B FHIR B AN E 2 72, BT LWE, EIES (bES OB

2. EHTH, T—XBEOHE T2 ST A

3. BREL L AMBARMEICBE T 20w 7T L

1) EMBRRIERAERER DA N Y — [T, FRIE

2) RIREIROFHGAIFIH, FEOERSD

3)$%§%®m@

4) ARERDOENHE & BREL R

5)&%%@%&@%K%#é&ﬁ%%

6) BREEIEH S AT L DBH%E

4, XXX TAENLT 4T Ta s T A

5. AMBART 77T A

6. MisxdET 07T A

(2) BEFHFEEDEK
LIPI CIIMFe % s & LT 2005-2006 4= T 300 44 DFTHERH 247> T X 7243, 4% 2009 4F
IZE B2 500 4 DB A 5HHE L T %, RCBMREH Tl Z OMIFIZIIT D& DR L L
T10 LFEEEZEEL TNDEN, AFICOWTL LIPI AEOREFHETHY . BiElox L TRE
BT 2 Z L2, Bl2E, HWE CIORE R L ZE L. BF 3-4 L OMEEOHE 42
i LCE A, 2004 AFIIFTHERHNZE L A LR E-BE LoDk L, 2005-2006 27
JTIE—RIC 204 DM E 72> T 5 (FifE, & 2.2),

ANFIZOWTIEA & FRU T EORFENASCBUN & L COBEBRICERE A= T D2 L&D
25, RCB/LIPHIZEA U TIXA BB BOR DM S 1L 2 FIREMEA iV, RCB WFZEE O R A
KN LI > TV D Z EIFEIC R B0 TH D, RCBATRIZE D L LIZ SV TIXHE
SRIBN S 2 D — T, FHEOAM O, B0 EOEICL Y, HRali T v A0
AR FARTNC LTS W) Ll LAV R ST,

FHBHT O EFMAEDOERFIEL LT, BEV =T AL vy 7 eV a =T AF v TRT T
WFFERREICI D fEe & W D FRABRA L TS, Fio, AEECOVWTUL, V=T AX v 7
KLU, (ZNETENPoTZHARIET T) HRNICAHA TNy 77 7 2O - BEKEZ Y o=
TAZ Y IR THEIEEL WD, BIE, YAEF2T7a a3 KD 2 40O FER %
STVDHDIEFZDO—BRTHD,

1]

(3) HritiakisHIcB T 5akE
1) TR« BEAT DR PR
FEWDER . ISR D 77— RO JEE) Tk~ 7= . BT N—T TR T OMFZEIEENZ
18



DNWTENENDRERAEERN D D, £ OWEE BB S 572010, gk, WHBAANITIER S
h&ﬁnﬁ&%&wo%E@%E?Mﬁ%@:@ﬁ%i<ﬁ%bfw5:k\%t&ﬁ%%@%
MM FEMT 5 721X, MERR - A OMERFEHL A & TR 78 S hE (AR D FRAKIZ DV T H ARl o $
i I BT D Z k#%;éﬂto

RCB Dfifigk « ## OMEFFEBIL, Mk - BEAE B 3 DOBIEH (M, B, #MEYw) @
REHEREON L LTEML TS, bbb, FEE 7 )V — T 3R D RO A T /38— D
ﬁﬁ_owTii¢Ma-ﬁ$£ﬁﬁ_$mL\H%#ﬁ%%&ﬁm%%@%b\W%wﬁﬁm
LDOMETEZITI LD HOIWVITRBHM TTRIL L THMBRIET DR EOREH/LHZ L &
7o TN 5,

2) W T TE )

WFTETEENTINZ T, S ERIE DR & Fiftr 2RI O W TO—RORHAE & O D 72O DI
KEFIGEN S HE CTH 5, LIPI TIE2 R 2 a4 T, BN IEMEEHEE (Development of
Cluster of Natural History Museums and Science Centers as a National Science Education Facility in
Indonesia. 2006) Z MtV £ L TEY , TOH TR I —/LIEWEE N BREHES B O PRk & 72 5
ZENFEENT WD, £, BEESH I VIEWEHOED O LEO—AIZFRE 2 —0
STV D, LIPI &R E Ll LS, ZOREAEAL TV 2 & b EERG
BTHD,

3) AHEE DL

2-1(4) Tk~ 72 X o T BRI sV T
A O TREI DY SN 56 FEWE 0L
AT O MER SV | Z OS5 < 0 23FRET

%o HARMICITIE G G ) CRR SN EY
Bafisg (K 2.2) OBE AT LMEY, 22T
(TALBRC X Ao WESB B & OLBKHI O A
TOMERD D,

[X] 2.2 Hrhitiak OF EYE LB E%

2—3 T—EAR—RDOHR

RCBHADRy N —2 &7 —Z _X— 2O UL sk - EAF SRS E O TH Y,
THBOEERY v 7 E2EE L (F 24), 3 SO EEHNRENENDOT —F~N—2Z/ED ITHY #
TG, T —H _—= Z LR A TR D LAN B L OSSN LDA 2 —F InHT 7B A
TE DX HICET D TH DD, BRI TN OO FFIC L VEEL T vy, LT,
BUEDOR N Z T 5,
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%= 2.4 RCBHEE%k - ZAEEHED T —AR—ABEFEDODRE Y IDERE

ERE FREEI B
a. Jnyo<— 2 (K%) 2
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RECORD OF DISCUSSION BETWEEN
THE JAPAN INTERNATIONAL COOPERATION AGENCY AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
THE REPUBLIC OF INDONESIA
ON JAPANESE TECHNICAL COOPERATION FOR THE PROJECT

ON IMPROVEMENT OF COLLECTION MANAGEMENT AND BIODIVERSITY
RESEARCH CAPACITY OF THE RESEARCH CENTER FOR BIOLOGY, INDONESIAN

INSTTTUTE OF SCIENCES IN INDONESIA

The Japanese Preparatory Mission, organized by the Japan International Cooperation

Agency (hereinafter referred to as “JICA”), headed by Mr. Masahiro OHTA, visited the

Republic of Indonesia from December 17 to December 22, 2006 and had a series of

discussions with the Indonesian authorities concemed on the desirable measures 10 be

taken by both Governments for the successful implementation of the Project on

Improvement of Collection Manzgement and Biodiversity Research Capacity of the '
Research Center for Biology, Indonesian Institute of Sciences (hereinafter referred to as

“RCB”) in the Republic of Indonesia.

As a result of the discussions, JICA and the Indonesian authorities concerned agreed to
recommend to their respective Governments the matiers referred to in the document
attached hereto.

Jakarta, December 22, 2006

Masahiro OHTA Prof. Dr. Endang SUKARA
Leader, 'Deputy Chairman for Life Sciences
Preparatory Mission Indonesian Institute of Sciences
Japan International Cooperation Agency The Republic of Indonesia
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THE ATTACHED DOCUMENT

COOPERATION BETWEEN JICA AND INDONESIAN GOVERNMENT

The Govemment of Indonesia will implement “the Project on- Improvement of
Collection Management and Biodiversity Research Capacity of RCB” in cooperation
with JICA. The title of the project has been changed during discussions from the
original title of the official technical cooperation request from the Government of
Indonesia to the Govermment of Japan.

The Project will be implemented in accordance with the MASTER PLAN which is
givenin ANNEX L

MEASURES TO BE TAKEN BY JCA

In accordance with the laws and regulations in force in Japan, JICA will take, at its own
expense, the following measures according to the normal procedures under the Colombo
Plan Technical Cooperation Scheme. The actual input will be subject to budget
availability.

DISPATCH OF JAPANESE EXPERTS

The Government of Japan will provide the serQices of the Japanese experts as listed in
ANNEX1I.

PROVISION OF MACHINERY AND EQUIPMENT

JICA will provide such machinery, equipment and other materials (hereinafter referred
to as “the Equipment™), as the necessity arises for the smooth implementation of the
Project. The Equipment will become the property of the Government of Indonesia
upon being delivered C.LF. (cost, insurance and freight) to the Indonesian authorities
concemed at the ports and/or airports of disembarkation.

TRAINING OF INDONESIAN PERSONNEL IN JAPAN

JICA will provide the training in Japan for the Indonesian personnel connected with the
Project.

38




- M.  MEASURES TO BE TAKEN BY THE GOVERNMENT OF INDONESIA

1. The Govemment of Indonesia will take necessary measures to ensure that the
self-reliant operation of the Project will be sustained during and after the period of
Japanese technical cooperation, through full and active involvement in the Project by all
related authorities, beneficiary groups and institutions.

" 2. The Government of Indonesia will ensure that the technologies and knowledge acquired
by the Indonesian nationals as a result of Japanese technical cooperation will contribute
to the economic and social development of Indonesia.

3. The Government of Indonesia will grant in Indonesia privileges, exemptions and
benefits to the Japanese experts referred to in II-1 above and their families, which are no
less favorable than those accorded to experts of third countries working in Indonesia
under the Colombo Plan Technical Cooperation Scheme.

4. The Government of Indonesia will ensure that the Equipment referred to in II-2 above
will be utilized effectively for the implementation of the Project in consultation with the
Japanese Long-term experts referred to in II-1.

5. The Government of Indonesia will take necessary measures to ensure that the
knowledge and experience acquired by the Indonesian personne] from technical training
in Japan will be utilized effectively in the implementation of the Project.

6. In accordance with the laws and regulations in force in Indonesia, the Government of
Indonesia will take necessary measures to provide at its own expense:

(1)  Services of the Indonesian counterpart pérsonnel and administrative personnel as
listed in TV-1 and IV-2; ' '

(2)  Office and facilities necessary for the implementation of the Project; and
(3)  Supply or replacement pf machinery, equipment, instruments, vehicles, tools, spare
parts and any other materials necessary for the implementation of the Project other

than the Equipment provided by JICA under II-2 above;

(4) Means of transport and travel allowances for the J apanese experts for official travel
within the Republic of Indonesia; and

(5)  Suitably furnished accommodation for the Japanese experts and their families,
f /
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7. In accordance with the laws and regulations in force in Indonesiz, the Govemnment of
Indonesia will take necessary measures to meet:

(1)  Expenses necessary for transportation within Indonesia of the Equipment referred to
in 11-2 above as well as for the installation, operation and maintenance thereof;

(2)  Customs duties, internal taxes and any other charges, imposed in Indonesia on the
Equipment referred to in 1I-2 above; and

(3) Running expenses necessary for the implementation of the Project.

IV.  ADMINISTRATION OF THE PROJECT

1. Director, Research Center for Biology (RCB), LIP], as the Project Director, will bear
overall responsibility for the administration and implementation of the Project.

2. The Project Manager, high ranking officer of RCB, will be responsible for the
managerial and technical matters of the Project.

3. TheJ apanese experts will provide necessary recommendations and advice to the Project
Director, the Project Manager and other counterpart staff on any matters pertaining to
the implementation of the Project.

4. The Japanese experts will provide necessary technical guidance and advice to the
Indonesian counterpart personnel on technical matters pertaining to the implementation
of the Project.

5. For the effective and successful implementation of technical cooperation for the Project,
a Joint Coordination Committee will be established whose functions and composition
are described in Annex VL

V.  JOINTEVALUATION

Evaluation of the Project will be conducted jointly by JICA and the Indonesian
authorities concerned, during the last six months of the cooperation term in order to
examine the fevel of achievement.
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VI. CLAIMS AGAINST JAPANESE EXPERTS

The Government of Indonesia undertakes to bear claims, if any arises, against the
Japanese experts engaged in technical cooperation for the Project resulting from,
occurring in the couxse of, or otherwise connected with the discharge of their official
functions in Indonesia except for those arising from the willful misconduct or gross
negligence of the Japanese experts.

VII. MUTUAL CONSULTATION

There will be mutual consultation between JICA and the Government of Indonesia on
any major issues arising from, or in connection with this Attached Document.

VIIL MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR THE
PROJECT '

For the purpose of promoting support for the Project among the people of Indonesia, the
Government of Indonesia will take appropriate measures to make the Project widely
known to the people of Indonesia.

IX. TERM OF COOPERATION

The duration of the technical cooperation for the Project under this Attached Document
will be from March 2007 to March 2009.

ANNEXI MASTER PLAN

ANNEXTI LIST OF JAPANESE EXPERTS

ANNEX I LIST OF MACHINERY AND EQUIPMENT

ANNEXIV  LIST OF INDONESIAN COUNTERPART AND ADMINISTRA
PERSONNEL :

ANNEXV OFFICE FOR THE JICATEAM

ANNEX VI JOINT COORDINATION COMMITTEE
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ANNEXI MASTER PLAN

I. BACKGROUND OF THE PROJECT

Indonesia has one of the most prominent biodiversity resources in the world. The
Govemment of Indonesia established Indonesian Biodiversity Strategy and Action Plan
(IBSAP) in 2003, and positioned Indonesian Institute of Sciences (LIPI) as national
research institution to promote biodiversity conservation.

The Government of Japan built zoological research facilities in 1997 and botanical and
microbiological research facilities in 2006 by grant aid for the Research Center for
Biology (RCB) of LIPI, to preserve world-important biodiversity specimen collections
and improve the biodiversity research capacity. As to the zoological research facilities,
various cooperation activities to develop the facilities management capacity of RCB had
been done through the Biodiversity Conservation Project (1995-2003).

This new project is mainly targeted on the botanical and microbiological research
facilities, and aimed at developing the biodiversity research capacity and management of
collections in RCB.  Through this project, it is expected that the functions of RCB as a
biodiversity research center are to be strengthened. k

II. TITLE OF THE PROJECT

The Project on Improvement of Collection Management and Biodiversity Research
Capacity of Research Center for Biology, Indonesian Institute of Sciences

III. OVERALIL GOAL

RCB becomes the nationally and internationally recognized center for tropical
biodiversity research, conservation and sustainable utilization

IV. PROJECT PURPOSE

Management capacity of the biodiversity research and collection in RCB is improved
and strengthened through its own effort and networking with other institutes
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V. OUTPUTS OF THE PROJECT

1. The facility and equipment of RCB are fully utilized for RCB to perform its mandate
and responsibility |

2. Valuable specimen collections are preserved and utilized for the benefit of
Indonesian and international researchers through the network among institutes and
researchers

3. Educational and public awareness program on RCB research activities is

strengthened.
V1. ACTIVITIES OF THE PROJECT

1-1, To improve the RCB management policy in terms of research activities, facility
and equipment operation, maintenance and utilization, and securing financial
SOUICES. ' '

1-2. To develop the maintenance protocol of the facilities and equipment including
repair, replace and supplement of equipment, its parts, chemicals and consumables,

1-3. To manage toxic and hazardous wastes from laboratories.

1-4. To conduct the training programs for the newly installed facility and equipment

- (cryopreservation research, ways and means for specimen collections and storage
of microbial collections, extracts and simplisia etc)

2-1. To develop and/or improve specimen collection management regulations and
technical guidelines including MTA,

2-2. To assist procurement of instruments and materials for the purpose of rehabilitation,
restoration, and arrangement of the specimen collections

2-3. To develop the research collaboration or joint programs among institutes, and
produce model activities for the collaboration

2-4. To develop and/or improve specimen databases (ex. linkage with other databases
and access from outside),

3-1. To develop educational and awareness programs and materials related to RCB
activities including exhibits at the RCB information center.

ANNEXTI LIST OF JAPANESE EXPERTS

1. Long-term experts
Following long-term experts will be d13patched throughout the period of cooperation as

specified in IX.TERM OF COOPERATION.

(1) Chief adviser
43, //

(2) Expert on coordination of research activities/programs




{3) Expert on public awareness and education

2. Short-term experts
Following short-term experts will be dispatched as necessary for smooth
implementation of the Project.
(1) Expert on microbial collection preservation, and management of culture collection
(2) Expert on molecular analysis to strengthen taxonomic research
(3) Expert on IT and database development, etc '

ANNEX oI  LIST OF MACHINERY AND EQU'[PMENT

A list of machinery, equipment, tools, spare parts and materials necessary for
conducting and supporting project activities will be formulated &1rough discussion after
the JICA project team starts its activities

ANNEXIV  LIST OF INDONESIAN COUNTERPART AND ADMINISTRATIVE
PERSONNEL

1. Project Director:
Director, Research Center for Biology (RCB), LIPI

2. Project Manager:
High ranking officer, RCB

3, Implementation Agency:

' RCB

4. Counterpart personnel for:
(1) Specimen management including regulations and database management
(2) Facility and equipment management
(3) Public awareness and education
(4) Research (Botany, Microbiology and Zoology)

5. Administrative personnel for:
(1) Office staff
(2) Driver
(3) Other necessary supporting staff
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ANNEX V OFFICE FOR THE JICA TEAM

1. Office space _
The office space in RCB for the JICA team and its secretary

2. Office equipment'
Tables, chairs, storage cabinets, telephone, internet connection, etc.

ANNEXVI  JOINT COORDINATION COMMITTEE

1. Functions
. The Joint Coordination Committce will meet at least once a year and whenever -
necessity arises.  Its functions are as follows: '
(1) To formulate the Annual Work Plan of the Project
(2) To review the overall progress of the technical cooperation
(3) To exchange views on major issues arisirig from or in connection with the Project.

2. Composition ¢
(1) Chairperson :
Deputy Chairman for Life Sciences, Indonesian Institute of Sciences (LIPT)
(2) Indonesian side:
- Director, Research Center for Biology (RCB), LIPI
- Project manager
- Head, Botanical Division, RCB
- Head, Microbiology Division, RCB
- Head, Zoology Division, RCB
- Head, Facilities and Collection Management Division, RCB
- Head, Administration Division, RCB
- Head, Bureau for Cooperation and Promotion of Science and Technology, LIPT
- Other related organizations, if necessary
(3) Japanese side:
- JICA project team
- Representative, JICA Indonesia Office
- Personmnel concerned to be dispatched by JICA, if necessary.

Note: Official(s) of the Embassy of Japan may attend the Joint Coordination
Comumittee meeting as observer(s). Chairperson can request the atendance of

Indonesian official(s) if necessary.
i




I
O ) ELE Y BEY RET PR P00 P R B RET e

(ke A2 01}

YRGBT 8L

T BTy B

[T RRTRIT TR R HREEE

46

YEEY

Nmi

UGB - XK

GRELE

Ui

Bxz

¥EOLE

€929 |19]00 |6 |BS|LG |95 |55 |¥G | €S |26 |16 |06 6% |8y |L¥ |9V |G¥ | v |EV |2k | Lb |OF |68 |BE |LE|9E |GE |¥E |EC |ZE | 1E|OE |62 |82 (L2 |92 |52 |vZ (62|22 |1Z|0Z 6L |81 LL|0L|gL vl |EL |2l ]LL |0l REEE
LE |OF 6Z [LZ (92 ST |VE (€2 |22 |8L|L)|OL(SL(EL(LL(OL|6 |8 |9 | b |E |2 |OB|8BC[L2(9Z (€2 |4Z|0Z |61 |8} (9L |LL|EL|ZL|LL|6 | L |9 O (62 B2 |92 |G2 |ve H

@
@
~
@
3
-
)
o~

5]
<
o

Hz B Hzl Hil E

£1002 #9002 +

W—T LY TR

E—LHIE8Z'1 19002

B2 E - ASHRGEEUFEL LIS



MINUTES OF MEETING BETWEEN

THE JAPAN INTERNATIONAL COOPERATION AGENCY AND

THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
‘ THE REPUBLIC OF INDONESIA

ON JAPANESE TECHNICAL COOPERATION FOR THE PROJECT
ON IMPROVEMENT OF COLLECTION MANAGEMENT AND BIODIVERSITY
RESEARCH CAPACITY OF THE RESEARCH CENTER FOR BIOLOGY,
INDONESIAN INSTITUTE OF SCIENCES IN INDONESIA

The Japanesc Preparatory Mission, organized by the Japan International Cooperation
Agency (hereinafter referred to as “JICA”), headed by Mr. Masahiro OHTA, visited the
Republic of Indonesia from December 17 to December 22, 2006 and had & series of
discussions with the Indonesian authorities concerned for the purpose of working out the
details of the above-mentioned technical cooperation project.

As a result of the discussions, JICA and Indonesian authorities concerned agreed to
summarize the matters referred to in the document attached hereto as a Supplement to the

Record of Discussion.

Jakarta, December 22, 2006

Masahiro OHTA

Leader, K Deputy Chairman for Life Sciences
Preparatory Mission Indonesian Institute of Sciences
Japan International Cooperation Agency The Republic of Indonesia
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THE ATTACHED DOCUMENT
L PROJECT DESIGN MATRIX

JICA introduced that the Project Design Matrix (hereafter referred to as the “PDM”™), which
is commonly used in Japanese technical cooperation in order to manage and implement
projects efficiently and effectively. It will also be used as a reference for monitoring and
evaluating the Project.

Following friendly and collaborative discussions, both sides agreed to apply the PDM as
shown in ANNEX [ to the Project with the following understanding:

1. The PDM is a logically designed matrix which defines the initial understanding of the
framework of technical cooperation for the Project and indicates the logical steps
toward the achievement of the Project purpose.

2. The PDM is to be flexibly revised according to the progress and achievements of the
Project, upon approval by the Joint Coordination Committee.

II. TENTATIVE SCHEDULE OF IMPLEMENTATION

The schedule is subject to change within the scope of the Record of Discussion (hereinafter
referred to as the ‘R/D”), when necessity arises, in the course of project implementation.
The Tentative Schedule of Implementation is shown in ANNEX Ii.

.  PLAN OF OPERATION
The Plan of Operation should be formulated according to the R/D within one month at the
time of project starting. The Annual Plan of Operation is to be drafted by both the Indonesian
and Japanese experts according to the Plan of Operation and is to be submitted to the Joint
Coordination Committee. The activities are subject to change within the scope of the R/D, if
necessity arises, in the course of project implementation.

IV. ADMINISTRATION OF THE PROJECT

With reference to Article IV of the R/D, both the Indonesian and Japanese sides agreed that -
under the overall responsibility of the Project Director, coordination of administration and
implementation of the Project will be carried out through mutnal consultation by both the
Indonesian and the Japanese sides. The Project Manager who has not yet demgnated has to
be assigned, when the Project starts.

ANNEX ] PROJECT DESIGN MATRIX (PDM)
ANNEXII  TENTATIVE SCHEDULE OF IMPLEMENTATION
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1) LIPI A%
Dr. Endang Sukara, Deputy Chairman for Life Sciences
Dr. Neny
Dr. Ir. Fatimah Z.S. Padmadinata, Head, Center for Standardization
Ms. Nur Tri Aries S., Head, Division for Cooperation, Bureau for Cooperation and Promotion of

Science and Technology

2) BAPPENAS
Dr. Ceppie Sumadilage, Director, Bilateral Foreign Cooperation

Dr. Agus Prabowa, Director, Environmental Affairs:

3) RCB
Dr. Dedy Darnaedi, Director, RCB
Mr. Ahmad Jauhar Arief, Msc. Head of Monitoring and Planning Section
Dr. Mulyadi, Head of Zoology Division
Dr. Eko B. Walujo, Head of Botany Division
Dr. Heddy Julistiono, Head of Microbiology Division
Mr. Uway W. Mahyar, Head of Research Facility Maintenance Section
Dr. Djunijanti Peggie, Researcher, Zoology
Dr. Joeni S. Rahajoe, Researcher, Botany
Dr. Titik Rugayah, Researcher, Botany
Dr. Witjaksono, Researcher, Botany
Dr. Sarjiya Antonius, Researcher, Microbiology
Mr. Arwan Sugiharto, Researcher, Microbiology

Mr. Atit Kanti.Msc. Researcher, Microbiology
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Aie AFEH (R

List of Activities Proposal for Budgetary Year 2007
Blologlcal Research Center — LIPI

PROGRAM Research and Development of Science and Technology

(01.0040)
SUB-PROGRAM Technology Mastery Research (0047)
No. Activity Title
A Revised Selected Taxon: Insect (Eulophinae, Schirpophaga, Nymphalidae),
Crustacea  (Maecrobrachium), Collembola  (Isotomiella),  Gastropoda
(Pachycilidae), Pisces (Telmatherinae), Acari (Macrohelidae) in Java
B. Zonal - Analysis on National Park of Gunung Ciremai Based on Animal
Distribution .
C. Reproduction Physiology of Medicine Plant Bruceae and Families
(Simaroebaceae)
D. Inventorying and Characterization of Biota of Sewu Mountains and Lower
Forest in Indonesia
E. Diversity of Aquatic Fauna in Areas of Bitung, Halmahera, Biak, and
Surrounding Small Islands: Fishes, Crustaceae, Mollusca, and Insects
E. Valuation on Micro Ecosystem Damage by Parasites and Control Effort and
Utilization | :
PROGRAM Improvement of Organization and Human Resources (01.0061)
SUB-PROGRAM Improvement of Organization and Human Resources (2041)
No. Activity Title
A. Human Resources Ability Improvement in Biological Research Center - LIPI
PROGRAM Implementation on Basic Research {01.6851)
SUB-PROGRAM Basic Science Research (0046)
No. Activity Title
A, Isolation, Identification, and Characterization of Microbe for the Development of -
LIPI-MC’s Collection as Support for Microbe Bio-diversity-based Basic and
Applied Research
B. Implementation on CBD in Indonesia in Preparing RI Delegation for COP 8
SUB-PROGRAM Blologlcal Diversity Management (0267)
No. Activity Title
A. | Dissemination of Indonesian Biota Information
B. Construction and Development of the Indonesian Biological Digital Library
C. Rehabilitation of Specimen of Bogoriensi Herbarium and JICA’s Grant Aid
D. Religious Alliance, Ethics, and Conservation of Biological Resources (ARC)
E. Improvement on LIPI’s Scientific Authority Performance in Biological
Resources Management Sector (CITES) ‘
F. Characterization of Ecosystem Type and Valuation on Diversity of Biota Types

of Waigeo Island, Raja Ampat Islands, West Papua — Indonesia
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G. Revision of Pandanaceae Genus in Malesia Area

H. Valuation on Diversity of Biota Types and the Function of Lower Forest
Ecosystem at National Park of Gn. Gede Pangrango

L Ethno-biological Review of Pandanaceae

I Review of Ex Site Conservation and Utilization of Commercial Wild Animal

K. Type Ecological Research as a Basis in Degraded Wet Land Rehabilitation of
Kalimantan _

L. Biological Knowledge and Habitat Condition of Babi Kutil (Sus verrucosus) in
Java, Madura, and Bawean Islands

M. Microbe Enzyme Activity Test as a Support for Land Fertility and Bio-pesticide
Producer .

PROGRAM Environmental Impact Review (02.6859)

SUB-PROGRAM Technology Mastery Research (0047)

No. Activity Title

A. Valuation on Biosphere Reserve in Indonesia

B. Study on Isolate Genetic Diversity of Monascus purpureus for Mutagenesis and
Derivatization of Statins

C. Improvement on Quality of Enzymatic Starter for Supplement Food
Fermentation and Waste Utilization in Pre-Clinic Test and Field Test bases

D. Purification and Characterization of Kitinase Enzym from Biak Aktinomisetes

E. Zingiberaceae-based Bio-prospecting as an Immuno-modulator to Improve the
Immunity of Cancer- and AIDS Patients

F. Utilization of Phyto- Resources Potential of Simarubaceau Family as an Anti-
malaria

G. Bio-remediation of Land and Water Contaminated by Heavy Metal and Cyanide

H. Exploration of Sea Microbe Diversity using Conventional and Molecular
Technique ‘

L. Development of Genetic Resources Bank in Indonesia

PROGRAM Improvement on Conservation Area Management (01.6860)

SUB-PROGRAM Biological Diversity Management (0267)

No. Activity Title
A. Development of Wamena Biological Garden
B. Jayawijaya Biota Bio-diversity Review to Support the Development of Wamena

Biological Garden -
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INTRODUCTION

The existence of the Biological Research Center Strategic Plan of 2005 — 2009 is absolute
due to several reasons. The first reason is that since 2002, LIPI has conducted an
institutional structure reorganization which creates impact on its subordinate institutions,
including the Biological Research Center. Second reason is that LIPI has been committed
to create a new paradigm, where research in Indonesia will reinforce basic researches,
one of them is biological discipline. Third reason relates to the multi-dimensional crisis
occur in Indonesia since 1997. Therefore, change of policies and political, social, and
economic condition of Indonesia in this reformation area need to be absorbed, analyzed,
as well as to anticipate its tendency in the future, so that a useful strategic plan may be
prepared for the public.

Strategic plan of the Biological Research Center — LIPI shall have a clear vision and
mission, and future-oriented without forgetting precious history and past experience.
Determination of program which is based on independence, internal resources, measured,
as well as able to respond on user’s needs and the interest parties. Program prepared is
directed to respond on dynamics and changes occur by using integrated, multi-discipline
and long-term approaches.

Experience teaches that the preparation of research program that relies only on APBN
[State Budget] financing causes: (1) less sharp focus on research program, (2):
fragmentation and duplication of research program, (3) low inter-discipline and inter-
institution synergy, (4) implementation on project-oriented research program, rather than
result-oriented (LIPI 2004). As a consequence of the habits done for more than 30 years,
the position of the Indonesian research at international level has decreased, become level
to African countries (LIPI 2004). Valid data as a result of scientific results were not
appreciated by the politicians and policy makers. Field conditions shows inconsistency of
policies, and many of them could not be implemented. Policies were made carelessty,
without valid data and information input based on scientific review, causing
environmental damage. Flood, landslide, land erosion, coast abrasion, dryness, land and
forest fire, illegal logging, decrease of food production and health quality, as well as
disappearance of biological diversity were due to miss-policies.

Inadvertently, science and technology is the development capital for Indonesia. They are
main factors that may change socio-political, cultural, economic, and market landscape.
Reposition of science and technology in Indonesia need to be made with special attention
of the effort to reinforce basic research, which is oriented on a human-faced continual
development. Indeed, science shall serve humanity in overall, not only create a deeper
understanding and knowledge about the nature for the researcher and the society, but also
to give contribution for a better human life quality as well as a healthy and continual
environment for present and future generation.

Therefore, the Strategic Plan of Biological Research Center — LIPI of 2005 _ 2009 is

prepared based on scientific principles, which think and act objectively and uphold truth
as well. Its scientists were encouraged to have the most principle ethical basis, namely
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honesty, to ensure the advancement of science, to give a better and reliable result to bear
social responsibility in national development.

i

VISIONS AND MISSTONS

The Biological Research Center, as a Research Institute shall take into account the vision-

of the Indonesian Science Academy (AIPI) and to realize LIPI’s vision. AIPI calls for
“promote the dignity, status, and respect of Indonesian people through the mastery of
Science and Technology pursuant to Pancasila as the ideology reference”, and LIPI
desires for the “realization of a just, smart, creative, integrative, and dynamic national life
supported by a humanistic science and technology (LIPI 2004). Therefore, the vision of
the Biological Research Center is “to be a trusted reference center in the empowerment
and conservation sector of the Indonesia biological diversity asset™.

In order to attain the vision, future mission of the Biological Research Center — LIPI are:

i Master the science and technology in empowering and preserving the Indonesian
biological diversity asset to be main promoter toward a human-faced national
continual development.

ii. Participate in an effort to improve national life through the availability of
professional researchers, reliable technician, and skilled research supporting staff
as well as accredited means and infrastructure, to be able to be a centre of
excellence in conservation sector and the disclosure of the Indonesian biological
resource potential. :

iii. Strengthen the cooperation and to create network among interested parties, which
operates in biological diversity, ecosystem, and environmental issues, so that the
Indonesian society care, empowered, independent, smart in utilizing and
preserving their biological diversity. :

1v. Improve the role and society and private sector, as well as to encourage regional
autonomy in exploring and utilizing its natural resource potential in an optimum
manner, better equity and continual through the an accountable management,
which is aimed at improving public well-being.

\2 Provide scientific basis for policy making, as well as the existence of legal
supremacy, particularly laws related to biological and non-biological resource
management as well as the environment, design and comply with central and
regional government regulation, particularly territorial layout plan, as well as
respect customs and traditional society to strengthen national unity and to strength
public competitiveness. :

The Visions and Missions of the Biological Research Center are adjusted to development
dynamics of the Indonesian Nation, and is in harmony with LIPY’s task and function, as is
set out in the Presidential Decree of RI Number 178 of 2000, with Approval by The
Ministry of State Apparatus Reform (Menpan) RI Number 138/M.PAN/5/2001, and
parallel with the task and function of the Biological Research Center — LIPI, as set out in
the Decision of Head of LIPI Number 1151/M/2001, dated 5 June 2001. Main duties and
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function of the Biological Research Center are set out in Chapter VI,‘Third Section,
Article 133 and Article 134. To perform its tasks and functions, the Biological Research
Center is organized as set out in Article 135. Full text are as follows:

Article 133 :  The Biological Research Center has duties to perform the
- preparation of policy formulation material, guidance preparation,
provision . of technical consultancy, development of plan and
program, performance of research in biological sector, as well as

report evaluation and preparation.

Article 134 : In performing duties as meant in Article 133, the Biological
Research Center performs the following functions:
a. Preparation of research policy formulation material in
biological sector;
b. Preparation of guidance, management, and technical
consultancy on biological research;
Preparation of plan, program, and performance of
biological research;
Monitoring of the utilization of biological research result;
Service of biological science and technology;
Evaluation and preparation of biological research report;
Performance of administrative affairs.

G
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Article 135 :  The Biological Research Center consists of:
Administrative Section;

Botanical Section;

Zoological Section;

Microbiological Section;

Means and Collection Management Section;
Functional Officer Groups.

Mo oo g

Given the legal formal apparatus, the Biological Research Center — LIPI becomes more
convinced and able to carry out policies, programs, and performs activities in the
Strategic Plan of 2005 — 2009.

PROGRAM JUSTIFICATION

The Reformation Era has generated a multi-dimension crisis condition, which has left no
choice but to cope with it. The quality of human resources, and even natural resources
and the environment drastically decrease, which eventually caused disaster. Biological
diversity as one of renewable resources that ought to be a potential nation’s assets, could
be managed in a preserved basis, destroyed as the result of deforestation of HPH, IPPK,
and illegal logging. Portrait of Indonesian forest concludes that deforestation occur in
Indonesia is the largest in the world, and list of scarce types as reflected in the Red Data
Book — TUCN and CITES becomes longer and longer (BAPPENAS 2003, FWI/GWF
2001, Noerdjito and Maryanto 2001, Schouten 1992).
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Let’s say Indonesian forest is very dark, and currently Indonesia suffers from the most
rapid deforestation of tropical forest in the world. Tropical forest ecosystem is the largest
biological diversity home on earth. As an illustration, FWI/GWF (2001) stated that in
1950 Indonesia had a dense forest, approximately 162 million hectares, however 40% of
total forest area in 1950 has been chopped within the next 50 years, decrease the figure
into 98 million hectares. The deforestation rate accelerates. In 1980s , the deforestation
rate in Indonesia in average was 1 million per year, then increased around 1.7 million per
year in the first years of 1990s. Since, 1996, the deforestation rate obviously increased
again into 2 million per year in average. The last two years, the illegal logging even was
getting higher, which endangered the existence of several types of ecosystem in
Indonesia. Therefore, the President Megawati Sukarnoputri had to declare the Forest and
Land Rehabilitation Movement on 21 January 2004, due to worse environmental crisis in
Indonesia.

Tropical forests of Indonesian lowland having the highest wood inventory and diversity
were in the highest risk. Such forest type almost disappeared in Java and Sulawesi, and it
was predicted that it would extinct in Sumatra by 2005. In Kalimantan by 2010 if such
current tendency keeps on existing (Holmes 2000). Almost half of total forest areas in
Indonesia have been fragmented by road networks, other access paths, and various
development activities such as open mining, development of plantation and industrial
plant forests.

Small islands disappeared, swallowed by surge abrasion due to the ruin of vegetation
coverage on it. Several islands surrounding Siberut Islands sank due to the damage of
mangrove forest (Task Force Siberut 2003). Island sand in Riau Province were exploited
carelessly only to increase Regional Original Income (PAD), by exporting hem to
Singapore, and now the relevant island has disappeared from the Indonesian Archipelago
asset list. Regional Government seems to deliver its territory sovereignty to Singapore, a
small island country that is actually incomparable to Indonesia.

Flood and landslide that occur more often still fails to raise public awareness, regarding
the importance to maintain ecological and environmental balance. Accumulated trash in
big cities encourages human being to think rationally to control their consumption pattern
and life style. Excessive exploitation desires beyond the recovery (reproduction,
regeneration) ability, only to obtain “material value” supersedes human life goal, which
need to improve their “cultural and civilization values”. Flood, landslide, land erosion,
coast abrasion, dryness, land and forest fire, illegal logging, lower food production and
health quality, as well as disappearance of biological diversity, were due to miss-policy.
The environmental-view continual development toward a full Indonesian people is in the
edge of ruin.

While the environmental problems that we are currently facing as predicted in the

Summit for Human Being and Environmental in Stockholm, Sweden in 1972 and
becomes an international commitment as the result of World Summit on Sustainable
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Development in Rio de Janeiro, Brasil in 1992 and has been renewed ten years later in
Johannesburg in 2002. Its progress achieved is minor. The condition in Indonesia is even
getting worse. At international level, in the Summit for Life on Earth held in Kuala
Lumpur, Malaysia, on 9 — 20 February 2004 was targeted that by 2010, each country
would significantly stop its respective biological diversity damage (KOMPAS, 11
February 2004). Indonesia, as one of the signers of the Convention on Biological
Diversity / CBD), which have been ratified by this country through the Act No. 5 of 1994
(Heropoetri et al 1999), obviously produces only the “Strategy and Action Plan for the
Indonesian Biological Diversity 2003 — 2020)” docunients that is well-known as IBSAP
(Indonesian Biodiversity Strategy and Action Plan 2003 — 2020) in 2003 (BAPPENAS
2003). This document needs socializing in a continual basis and commitments were
requested from the parties to implement it onsite.

Statement that Indonesia is a mega-diversity country (McNeely et al. 1990, KLH 1992,
BAPPENAS 2003), makes one get bored due to a bombastic quote. However,
socialization shall be made that this biological resources clearly provides life basis in this
Country. Fundamental values such as food, medicine and health, social, ethics, culture,
and economy developed based on the Indonesian biological diversity, have constituted
the part of religion/spirituality, art, and liferature since the beginning of human history
development in Indonesia (Soedjito 1996b, Soedjito 2000). The wisdom of traditional
culture to utilize and at the same time to preserve its natural environment was real
evidence why the modern Indonesia was dubbed the second “mega diversity” in the
world (McNeely et al. 1990, McNeely 2003, Soedjito 1996a, Soedjlto 2003). Biological
‘diversity preservation is the life basis.

Disappearance of biological diversity is closely related to environmental damage.
Ecosystem’s dynamic imbalance has been resulted in disaster in everywhere. Forest
conversion and land utilization that were not duly managed even decreased productivity.
Agricultural and food products decreased. Indonesia becomes the largest rice and wheat
importer in the world. It is very ironic, by the biological diversity treasure it owns that is
mdeed material for food development. Various types of tubers, fruits, and seeds from
diversity of variants that live wildly or planted in traditional society’s yard could be
developed to cope with the food shortage problems in Indonesia (Colfer and Soedjito
1996, Soedjito 1996a). Treasure of 47 types of ecosystems owned by Indonesia (KLH
1992) was not optimally empowered to contribute in eliminating society’s poverty.

Honestly, the 47 ecosystem types as identified have not covered and represented the
entire territory of Indonesia. The landsat image and aerial photo technology maybe able
to reach areas to which access is difficult to get. However, the site checking is still
required (ground thruting). Ecosystem inventorying is still required as an addition to
rehabilitate the damaged ecosystem (Soedjito and Kartawinata 1995). Method to settle
environmental damage due to open mining, excessive mechanical logging, land and forest
fire, flood, land erosion and cost abrasion, pollution, industrial, agricultural, and
household waste contamination such as accumulated trash in cities shall be found.
Various types of flora, fauna and Microbe could be empowered and developed to
rehabilitate degraded environment.
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A degraded environment and poverty make every thing becomes unhealthy. Traditional
medication is shifted by manufactured medicine, which is certainly more expensive, and
it is not always available when needed. In certain areas, knowledge about medicines, both
from plant and animal components need to maintain and even to preserve. This public
intellectual treasury needs to get developed by using modern knowledge and technology.
Put traditional knowledge into scientific, one will improve this nation’s image. Improved
self-confident is due to addition of Intellectual Property Right (HAKI) generated by its
citizens. In addition, it is more cost-effective to find new medicines started from the
society’s basic knowledge compared to finding from zero; analyze the contents of each
type exists in the nature. Large cost from unnecessary laboratory work could be
minimized.

New paradigm of research need to enforce or taken back to its original state (LIPI 2004).
Reposition of science and technology in Indonesia need to be performed with special
attention on an effort to re-strengthen basic research, which is oriented on a human-faced
sustainable development interest. LIPI received a mandate as set out in the Presidential
Decree of RI Number 178 of 2000 dated 15 December 2000, as well as the Decision of
Head of LIPI Number 1151/M/2001 dated 5 June 2001 that is aimed at strengthening core
competence, direct and coordinate research and development activities in science and
technology sector to be used as a basic reference of policies in enforcing scientific truth
and knowledge development. LIPI has 8 major objectives and two of them are the
creation of reliable core competence in science and technology sector and the availability
of natural resources management and utilization in a sustainable basis. LIPI’s program for
2005 — 2009 that are closely related to natural resources i.c.: (a) food and health, (b)
information, communication and electronic technology, (¢) environment, ecosystem and
biological diversity categorized into the competence strengthen research program and
competitive program category that covers the development on Indonesian biological
diversity-based medicine raw material, domestication of Indonesian flora and fauna, and
territorial- and border-territorial-dimension research. ‘

The Biological Research Center as one of LIPI’s institutions will surely confirm LIPI’s
program that is legal formally is covered by the Decision of Head of LIPI Number
1151/M/2001, dated 5 June 2001, as set out in Article 133. Mandate for the Biological
Research Center is to perform the preparation of policy formulation material, guidance
preparation, provision on technical consultancy, development on plan and program,
performance of research in biological sector, as well as report evaluation and preparation.
Shortly, The Biological Research Center shall participate in promoting the Indonesian
sustainable development, with economic, social, and environmental dimensions without
sacrificing a unique identity of the Indonesian culture.

At national level, The Biological Research Center committed to the 10 points of the
Sustainable Development National Agreement, with its 12 Action Plans. National
Agreement (KOMPAS 16 January 2004; Appendix 14) is cross-sector and cross-regional
in nature, and takes into account the International Commitment, which is set out in the
result of the WSSD (World Summit on Sustainable Development) that is significantly
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relevant to the Biological Rescarch Center’s functions. The Action Plan’s major items
are: '

Decrease of poverty level.

Good governance and Madani society.
Education.

Aerial layout.

Water resources.

Energy and Mineral Resources.
Health.

Agriculture.

. Biological diversity.

10.  Protection and management.

11.  Production and consumption pattern.
12. - Financing and institutional.

3
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As an Official Document of the Government of RI, IBSAP has 5 major group goéls of
Action Plan (BAPPENAS 2003), namely:

(1)  Build the Indonesian individual and society quality that cares of the sustainable
conservation and utilization of biological diversity (11 program objectives).

(2) Strengthen resources to support the development of science, technology, and the
application on local society’s wisdom for the sustainable conservation and
utilization of biological diversity (9 program objectives).

3) Decrease and stop the accelerated degradation and "extinction of biological
diversity at national, regional, and local level within period of 2003 — 2020, in line
with the ecffort of a sustainable rehabilitation and utilization (13 program
objectives). .

4 Empower legal institution, policies, and legal enforcement arrangement at
national, regional, local, and customs law level to be effective and conducive for
the management of biological diversity in a synergic, accountable, responsible,
equal, balanced, and sustainable manner (16 program objectives), and '

(5) Achieve equal and balance role and benefit for the society as well as reducing
conflict potential among entire sectors in a conducive, synergic, accountable,
responsible in utilizing and preserving biological diversity (7 program objectives).

Of 5 major groups of Action Plans consisting of 72 programs, The Biological Research
Center — LIPI either directly or indirectly is related to 4 major groups with 20 programs.

At international jevel, Indonesia signed for conventions relevant to biclogical diversity, to
‘which we were morally bound to perform. The International Conventions are the Ramsar
Convention- of 1975, Washington Convention (CITES) of 1975, Convention on
Biological Diversity of 1992, and Convention on Climate Change of 1992. As the
responsibility follow up as a member of the Ramsar Convention through KEPPRES
[Presidential Decree] No. 48 of 1991 on Ratification of Ramsar Convéntion, Indonesia
" ratified CITES with KEPPRES No. 43 of 1978 dated 15 December 1978, and effective
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since 28 March 1979, The Biological Diversity Convention on 1 August 1994 through the
Act No. 5 of 1994, the Convention of Climate Change on 23 August 1994 through the
Act No. 6 of 1994 on Convention in the Framework of the United Nations concerning
Climate Change {Heroepoetri et al. 1999).

The Biological Research Center-LIPI realizes also other global issues and concern about
the MDG/Millennium Development Goals. Millennium Declaration agreed by 189 of UN
member countries on September 2000 produced points relatively relevant with the duties
and function of The Biological Research Center-LIPI. Complete list of the Millennium
Development Goals to: (1) eliminate poverty and hunger, (2) achieve a universal basic
education, (3) promote gender equity and woman empowerment, (4) reduce infant
mortality, (5) improve mother’s health, (7) guarantee environmental endurance, and (8)
build global cooperation for development.

By taking into account the entire issues above, we are expected to understand the global
crisis currently occurs. As already predicted, that the global crisis is inevitably will occur
in 2020 should the five main causing factors are not settled (MDG 2000). The five factors
are: (1) global heat and the increase of sea level, (2) decreasing natural resources, (3)
extinction of various types of biological diversities, (4) population growth causing water
and food scarcity, and (S) increasing urbanization in urban areas. Appropriate policy to
welcome the new world order needs to make so that the “Only One Planet Earth” will be
well-preserved as a convenient habitat for a full human race life.

The more principle issues indeed are valid basic data and information significantly
required for policy making. Experience shows that implementation on policy often
unsuccessful due to inappropriate information and data used. The availability of
professional human resources and reliable and modern work tools contributes in
achieving the information validity. The Biological Research Center-LIPI as an institution
receives mandate to conduct biological issues review has made effort to conduct its
mandate in accordance with the dynamic condition of current circumstance and the need
of the Indonesian nation. Given the justification mentioned above, the Biological
Research Center — LIPI for the next 5 years, will try to prepare an essential program: the
Empowerment and Conservation of the Indonesian Biological Diversity Asset is the
Nation’s Sustainable Development Life. Does Indonesian Nation want to Last or Die?

GOALS AND STRATEGIES
1. Goals and Objectives of the Biological Research Center-LIPI
I.1.  Goals
The Biological Research Center — LIPI establishes that the institution’s goal is to
strengthen the core competence to direct and coordinate research activities and the

development on biological horizon so that becomes a trusted reference center in the
environment and conservation sector of the Indonesian biological diversity asset to
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enforce scientific truth and science development as well as to be a data and information
source as a basis for policy making.

1.2,

Objective

Objectives to be achieved by the Biological Research Center-LIPI are:

d.

2.

Creation of reliable Core Competence in the empowerment and conservation of
the Indonesian biological diversity asset in partlcular and science and technology
in general.

Availability of data, concept, system, management and empowerment models of
biological and non-biological resource in a continual basis

Facilitation of scientific truth enforcement in natural resources issues to cope with
conflict of interest might occur

Creation of communication among private sector, indusirial society, and
researchers is to understand and improve the ecosystem and environmental health
quality standard and system

Availability of biota collection and journals: reports scientific journals, and
research result book

Utilization of research result, development and assets owned by Research Center
related to science and technology to improve economy, eliminate poverty,
improve prosperity and public interest.

Creation of professional Research Center, with an efficient and modern
administration system. -

Strategies of The Biological Research Center — LIPI |

Strategies are required to achieve the foregoing goals and objectives. Accordingly, The
Biological Research Center — LIPI establishes the following strategies:

a.

As a scientific institution, The Biological Rescarch Center prioritizes on
transparency, equity, and flexibility to welcome the globalization and
modernization as well as to face a dynamic information revolution. To maintain

cooperation and to build equal network with various interested parties both

domestic and international to be independent and competent in term of scientific
authority to achieve the quality of a professional institution with a credible image
in the empowerment and conservation of the Indonesian biological diversity asset,
As a scientist society, The Biological Research Center creates professional human
resources who love their professions through quality improvement of the
researcher, technician, and the research supporting staff. To encourage entire
employees to improve their abilities and knowledge through both degree and non-
degree education locally and internationally as well as to provide an equal
appreciation and incentive, Whlle proportional on any employee shows significant
performance.

As a Governmental institution, The Biological Research Center in preparing
research program will prioritize on bio-regional approach that is able to contribute
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in troubleshooting either at national or international level by involving various
disciplines and institutions as well as utilizing the exiting resources to be efficient
and effective. Character of program and research activities is continual and long-
term view.

d. ~ As a society citizen, The Biological Research Center, in preparing the program
and activity plan, takes into account the requirement and cooperates with various
interested parties, both local and international for a sustainable development
success.

POLICIES AND PROGRAMS
1. General Policies
The Biological Research Center’s policies are not significantly different and refer to
LIPI’s general policies (LIPI 2004). The policies are established by taking into account

the strength of elements within LIPI environment, resources character as well as state and
public interest where summarization is declared in three policy pillars, namely:

a. Research and development policy as a response to science development and
national policy basis in science and technology sector.

b. Institutional management and development basis that is a response to the
improvement of core competence; and :

c. Science and technology service improvement policy as a response on
stakeholders.

Research and development policy is directed to the performance of multi-discipline
research from the basic to applied science and development and inter-research and
focused multi-discipline.

Institutional development management policy is directed to the core competence strength
and development human resources competence, uniqueness and scarc1ty of the existing
scientific collection or supporting means and infrastructure.

Science and technology service improvement policy is directed to the improvement on
consultancy, education and training service as well as research cooperation. Included in
the research cooperation is participating in utilizing laboratory or other science and
technology facilities.

2. Program

The Biological Research Center-LIPI’s Program is in line with LIPI’s program that could
be categorized into (i) basic-oriented fundamental research that is expected to have a high
science contribution; (II) application-oriented strategic research that is also expected to
have a high science contribution, and (iii) application-oriented development research with
a relatively small science contribution.

82



The Biological Research Center’s Program for 2005 — 2009 is prepared based upon
current sigmificant issues and taking into account competence and resources owned by
The Biological Research Center. In order to maintdin its actuality and continuity, the
references is also made such as Biodiversity Thematic Program (Renstra LIPI 1999-
2004), Review on IPTEK Policies in IPH Sector, Draft Review Academic of Renstra LIPI
2000 — 2004, Renstra LIPI 2005 — 2009, Decrees, Regulations, and Laws of RI as well as
current references related to The Biological Research Center’s work area.

Relating to LIPI’s Corporate Program, The Biological Research Center’s Program and its
research activities are classified into one or more categories below:

) Competence Reinforcement Research Program (bottom up)
a. Thematic Research/ Core Competence Improvement Program
b. Individual Competence Improvement Program
(i)  Top-Down Program '
a. Competitive Program
b. Special Assignment Program
c. Institutional Development Program

Detailed Program of The Biological Research Center for 2005 — 2009 could be seen in
Appendix with outline as follows:

A. Food and Health Research Program

1. Renewal of product and food production process from plants, animals, and
microbes. ' '
2. Renewal of medicine and cosmetic raw materials with tissue culture,
* genetic engineering, and bioprocess
3. Invention/improvement on food, medicine and cosmetic raw materials

based on biological diversity and traditional food, medicine and cosmetic
knowledge improvement.

B. Information, Communication and Electronic Technology Program
C. Bio-Environmental and Biological Diversity Research Program
L. Inventorying, characterization and valuation on biological diversity and
ecosystem
2. Design of an environmental-friendly and sustainable natural resources
management | :
3. Biological and non-biological resources management R
4. Dynamic balance maintenance of ecosystem and environmental health
5. Process technology to control ecosystem damage and environmental

pollution
Biological resources and environmental management information system

&
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D. Institutional Performance Improvement Program
E.  Human Resources Program
F. Means and Infrastructure Program

PERFORMANCE MEASUREMENT

The Biological Research Center — LIPI as an institution generates various data and
information categorized as innovation, design, prototype, models and invention and novel
design, require appropriate indicator to measure its performance. Refer to indicator is
generally used to measure LIPI's performance, there are two significant items, namely
strategy direction and performance indicator.

1. . Strategy Direction

Success valuation is measured based on conformity to directions desired and established
by the management of LIPI and The Biological Research Center. There are several
strategy directions could be used as a guidance to assess the performance for The
Biological Research Center-LIPI, namely:

1. Uphold the integrity of LIP1/The Biological Research Center based on scientific
authority; :

2. Build scientific authority through a biological resources-based science;

3. Future planning that refers to various change dynamics that give impact on LIPI/The
Biological Research Center’s policies;

4. Activities done by The Biological Research Center need to utilize entire science
ability already gathered and mastered;

5. Attention need to be paid on basic research and sufficient budget allocation to build
independence in science sector in the future.

2. Performance Indicator

Performance Indicator is quantitative and or qualitative measures that reflect the
achievement level of specified goals or objectives. Performance indicators are used for
certain period of time that may be classified as input and output indicators.

A. Input Indicators

Input indicator is intended measuring resources used by The Biological Research Center-
LIPI in carrying out its duties. These indicators include:

1. Budget volume and structure (for instance, comparison among DIP, DIK, DIKS);

11 Human Resources particularly number of Researchers by age and functional
hierarchy, besides analyst, technician and administrative staff.
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B. Output Indicators

Output indicator is used to measure output within certain period.. Output indicator is used
as an evaluation tool to assess the achievement of a program or activities in regard with:

Advancement of Science and academic sphere

Technological renewal

Contribution to socio-economic development

Contribution to environmental protection and conservation
Recognition of Scientific authority and social status of Researcher

Al e

The foregoing five items could be measurement using two dimensions, namely academic
dimension and output dimension. Academic dimension consists of:

1. Number of researchers (functional position hierarchy; APU)

il Number of renewals produced from knowledge invention

ii. Raise public awareness ,

iv. Academic cooperation network S
\ Research cooperation '

Vi, Academic community recognition on LIPI’s competence and integrity

Vii. Publication: International Journals, National Journals, Books, etc.

Output dimension consist of :

1. Number of renewals including highly regarded patent and mongraphy

il. Number of pilot plants and renewal-basis commercial businesses

1l Number of commercial products :

iv. Product/R&D result improvement (including renewal) applied and used by the

public, both national and international through the improvement and
reinforcement of “techno-preneurship”, namely:

. Improved cooperation among R&D institutions and business sectors

e  Improved number and quality of R&D resources
v. ~  Technological improvement, namely:

. Improvement of function and features

L Price/cost reducing

. Design;

° Method;

. Standard;

. Prototype;
Vi, Recommended policies, namely:

. ~Community Development

Social and economic development

L] Natural social awareness
® Legal culture advancement
. Environmental conservation and protection
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CONCLUSION

As a scientific institution, The Biological Research Center prioritizes on transparency,
equity, and flexibility to welcome the globalization and modernization as well as to face a
dynamic information revolution. To maintain cooperation and to build equal network
with various interested parties both domestic and international to be independent and
competent in terms of scientific “authority to achieve the quality of a professional
institution with a credible image in the empowerment and conservation of the Indonesian
biological diversity asset. '

As a scientist society, The Biological Research Center creates professional human
resources, who love their professions through the quality improvement of the researcher,
technician, and the research supporting staff. To encourage the entire employees to
improve their ability and knowledge through both degree and non-degree education, both
locally and internationally as well as to provide an equal appreciation and incentive,
while proportional on any employee shows significant performance.

Scientists have double position. As a truth finder agency and simultaneously to bear
social responsibility in national development, scientists have to think and act objectively
and highly uphold truth as well. And the most principle ethical basis to ensure the
advancement of science that could generate good and reliable result is the scientists’
honesty.

Eventually, as a society member, The Biological Research Center in preparing its
program and activity plan, takes into account the need and collaborates with various
interested parties both domestic and international for a sustainable development of
Indonesia.
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