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I. MEW ACTIONS PROPOSED AND REQUESTED AS A RESULT OF THIS EVALUATION 

,8. LIST OF ACTIONS 
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C. PROPOSED ACTION 
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OF teEY .NPUTS AND ACTION . 
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CONTRACTOR. PARTICIPATING AGENCY OR VOLUInARY ' . FACTORY IA':I.FACTORV 
AGENCY '. ' , ' , 2 ' 

LOW MEDIUM HIGH 
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2.1I1UD nal CODItl'uctlco Co., Ltd. x x 
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Con-lit en "'y fact•• ,d".nlllning rollng 

(1). AW/'IA bal dooe an outatanding 30b In SUperviling conatructlon••1Dta1.n1.D8 . , 
quality control and redes1gDlng 8ectloaa ot tbe b1gbRy tlat bad lurvey eft"Ol'l. 
'!'hey devleed a method surcharge & 4ra1Dage to e.,tabl1lze,,:enbankMnt , 1D the auck areaa. 
AW/TA HClile Ottlces bave not always provided the Deed support tor persoaael ill the 
1'1814. 
(2) . '!'he cootractor llVun oal Conltructlon Co•• Ltd. baa been behtnd schedule due to 
lack ot auttlclent equlx-ent and perlcmnel, plus poor vee.tber condltlool. The , 
contractor 11 bringing ill 1I01'e eqlllp.ent aDd parlconel to iaprove bll progreal. 

4,~ TRAINING l'IZI'ltllll'I'I'lal'ltlll 
Co_nt on by 'aclora deterllllning rating 

'!'be Coolultant, AW/TA baa provided tralnlng tor GOl counterparts tor tbe aupervilioo 
ot the Pro3ect. A1IO, see page 6 aectlco 6. , 

COlllm.nt on key factor. delermlng rating 

B~ucn.tlc ~;M!r work In the Indooealan cuatoes haa held up clearance of 
cOIIIDocl1tlea. A aingle cleuance requlrea 16 Ilgnr.turea. 

_0,~_~_:~_:~_TIN_G----L_:::_::_::_N:::::':: !'! ~ !'! I 1'1'1 'I !'!'! : ! ' 
COIIIIMn! on Itey fOClot. d~le'mlnlnjl rating I...---I_-L._-L._.L---IL.---I.._.J...._ 

The D1DA loBr6a Projecl; ,Manager does . not devote his tull time to the ,pro3ect. .A t • . 
or the GOl counterparts have bad to ' be replaced. (Lack ot tratnlDg and experience, 
personality problema, lack of 30b tnterest, etc.). ' Again, the btggelt at_bllng block 
has been GOl cuatc.a clearanC&. ot pro3ect cc:..odltiea,. GO,.. or ,,:bll!h ·have 'talcD " , : 

IIIQUtbe· to clear. 
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'. !he parpo.. ot the project ia to build a highway tlat vill !,rovtcll a -- ot n,let 
transportation between Jakarta u4 Dalor/Clawi an tbe IIlOIt ...VU~ tnve1e4 c:GI"I'S.dor 

. in IndODella. · . 

II. 	1. · Cc:ndltlu". which will .xlst when 
abo". purl" se Is c:chl.".d. 

The Jacon"i Hleblla¥ vill 

. relieve tbe cOD.1eatioD DOW 

exiatinB OD the 2 existing 

roada between Jakarta and 

BaSor. 

! I'" 

2. 	 E"lclenc:eto doto of progross toword the I. condillOl'lI. 

Nane, except portionl ot the Jagoravi 

Higbway are be1ng used b;y the public l'18bt 
 . 
DOW (illegalq). 

. 

"... 

V. PROGRAMMING GOAL 
A. 	 Statemont of Prollrommln; Goal'-------.:...:....:..:.:.::.:.:.:.::.;:.:::.::::.:.:.::...:.::..:::=------:......-----------

Tbe GOI il planning an Intra Urlan Toll.wa¥ network in Welt Java tor Pellta II . 
1975-1960. Tb(e Jagol'&wi Highway tONa the southel'D corridor traa Jakarta to 

Jogor/C1av1. 


D. 	 Will ,he orhl".,.,, ·en' of ,ho p'olect pUlposa mak" a ,Ignlflcont contribution to tho praglomm!"g gool, glv.n 'ho IIIOgnltud. of the notional 
p'"blem' Cit..."lrlr.nclI. . 

canpletior. ot the ' Jagorawl Highway pro3ect wl11 complete one ot the priority 

llnki 1n the overall Intra Urban Tollway network tor welt Java. 


. ~! 
f",':. 

, 	 . 
t'!., 

, .~ .. 

. . ' 

I 



-. t .. 

, . ..... ~rt...a .. 
~r.· ""O ,... 7' 

.' ,. , 

. l~ AI" then t:oltetnatiw appt...... t() ctehtmug; tbll Project'. ",,,.e or 
th~ S.c:tor GuoH Woul• .., tt'lft' t".p~oach bt\ "t'e .!tHC'" or "lWopI'~. 
fOf. .AID! 

110'" t.b~ Jueor".,i IU';I1.~QY ... Ioe... OQ 1:'" coat .l~.ct ~out. betwuD Jebrta 
&ad BOiot - C1Wli (i....S). · ' 

. Wblt 1.• current: pd,l'1~1.t~ of 'roJ~c': with thft COl? 1Y1denr:e fft or agalutt 

the Jilt;\>Tavl lU.~blfUY 13 tl1l' GOl. 1 • .,. 1 pliQt u., ~onQ project ta I.ODe..la 
witb policy wer.. Ti.:~ GOJ t\Q.l lf84e Cbta 1'Ofi\l11:ed l'upleb , .....t ... av"U.1. 
e4Ch l\' fnll ·tt. project. 'tbl:! t1G.va proy~.dacl th~ neces8at"y ,eraoDDel to 
IJUPPOLt.:, .the ' " .."OJ_ct, .~" tttuUC\J" ~he Ii.. Muqa Project Ma.... ..... aot. . 
de.otecl hill full tiM to tIae pNjeot .. .,., .. 

'. ' 

). .How don GOI view USAlD rolet l)tJ "SAID lind COl .uro coa:'OQ perception of 
. 'rojuct (tw:poao! 

I • .., t" 
'rhu GIn..Qppn,cil:l:~n ::tl: IH'SI\)Ol°t utJA.IO hall st"en to \·o~r: D:C)Jacta aDd wouU ' 
ltlo:e to ~loe.ddltSona'. oneu· 1n ·th,,. fl.l~t~re ·. il.oth USA!D sad GOI ' ear.. Ga"tlle 
aeeeot::1.ty of pro"ld1~ 1:'9L,f.d l:r..'tJ~,()\·tutfo·n (or .ii,Ie m08~ llaaVily"t~_.l'" '. . 
corridor to' ' lnc!ocis I.a ~ fl_ ,COl· hn t n/l~r)h',~~ted the 'Ja ;"~~1.V1 lJtahv., tata . 
11 ...tel' plan for / HltW~~'l" t. ~at J,va ubleb.' wll.l 'involvo a toll , .71t-~ 
It wl1J. be a ' n1ftJ&ve , pr.~"k~" .Ytitf A'I'" 'Ihll ptOC~ed8 'will 7,. ~.S~o 
t\alacadu th. 8J11&a ,t~'lf: 'hitr.tvtaJ ~ to build n'~i~'~n~ C?D~toJ.l" .~ce.. . 
bt.sbwu,,, 'D. t.hlf futt~e. Aa tbdfll'~n\lc"c ' GOl " teale, h4i.s :)OOil ap~i'at" to 
.".1'CWIC the t:~l1 iietf..,w uSall) a.lCt~ttH t.o ~I'c: ~,ttftClpal t:tf ·tbe coli ,51.teal" ''''t, dOt!B lS~t vleW to .ae 'lltIJ ..lilY • .' 1" 'eoll,.htioD ' 0;: thl.~ ?ital.. hi81a.,.. . ,'. ,',' . ~ 

,1 US,AID ~"aTeq_Rte~ the' 'ciftdaa ch".!~. ~or " ~h. ' t~11 ' 8Y8t_ be ~·· t~" . ', ' 
.1Doom tlDdI if ~ be.·. A tellPorary toll I&yot'. could b;' IAseei 1D .Gr••1" ~o 

,OP,D the !stibway on IIchedIJIl"_ .. 
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5. Do tla. le.fit. Jutlf, tile celtat 

Y•• , S'1 ( •••11" c.,...ltut) _tl_ted .....ftt coat rl.tlo 1'.... fr_ 
1.11 to 1.65. Vitia trafflo ,l'Ojactlon. .f "'1' 30,000 ".lalcl.' ,II' la, 
UPOIt COIIttlltloa of tile fta4I. It t. oht... tileI'I la aood Ju.tlft...... 
f~r the road. 
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'lOJICI' IVALUATIOH &~~; '.\ 

c.... 
. Indonesia 

• 
Jagorawi Highway Construction 

4. I., ,~jlcc .t•• 
a. 'ioJeet 1/24/74 ' 

Alr....t " 
S fta'
"a ~at'.. ~r .1 

U.&•• ta ,lva1 ••c.....l. 

78-8 
Acel.. De.",,_... ..t -I"• 

.. "V~'V. Iac:lu.t... Ie......cltna 
f .. ~t"'''', .c4Mf, (Hot.··tltle U"C
'.... 'Ill co..tltuci •••ction ,.­
,UI.t te AID/V. U•• ·c.l••r.....l'.r.... "AII.•cc., for action) 

USAID has requested a 6 months ,extensio 
of the TDDA from April 30, 1978 to Oct. 
31, 1978 from AID/W to ~nab1~ ' comp1etio 
of the procurement of maintenance equip 
ment for the Jagorawi Highway Project. 

12. Itla'ture.: 
'roj.cc Officer 

Leslie -C. Koski , 

, 8 -, 1978 

A 

,( 

PTE 

2. _'reJlct .~bct 
AID Loan 497-H-031 

5. JOtal U.s. fuDdin, • 
lif. of pl'OJect 

26 000 000 
Date of tbll 
IV51u.tloft lavtev 

2/21/78 

April 1978 

, ;; 



1••I...tt•• fi.jlu'J\lG ....t Il'l'laarAL 'AeroU - , I ••ntify .IUI diacua...jar 
ch...... i. ,roJ.ct ••ttlnl "'''cia "-v••" 'apact Oil tbe project. Ix.a!_ ' 
co .. tiaut•• vaUdity of a••umptioBl. 

The major external factor was the conve~sion of the Jagorawi Highway 
from a freeway to a toll system. Many design changes have had to be 
made and more are anticipated. Grades had to be changed, alignments 
adjusted, drainage structures lengthened or relocated and pavements 
widened to accommodate the toll plazas. Also, additional lighting and 
signing will h~ve to be added. 

The revenue derived from the toll system will be used for 2 purposes:
• 

L Finance the maintenance costs of the 'Jagorawi Highway. 
2. Finance the cost of additional highways in Indonesia. 

11. 	 Iv.luaUoD fin.dina' .Nut OOAL/SUBCOAL - For the reader'l convenienc., 
quote the ar-p'roved lector Or other loal, (a"d .ubioai. where rel.va..t ,) 
to which the project contribute.. Thea d.,crlbe Itatue by ciU. evl:· 
deuce a'/n! bbl. to date from .peclU.. indlcltora and by .....tioal'" 
prosreol of tbe other ,rojeeta (wbather or aGt U.S.J which coDtl'ibute ' 
to .... ag.l. Dl.cue. c.ua••··c.a pro.r••• toward 10.1 b. attrlbu~.d 
to proJ.ct. why ,bortf.U• ., 

The Sector Goal the GOI is to develop and construct an ~nterurban 
Toll System for West Java. Upon the completion of Jagorawi Highway, 
it will become the first link in the Interurban Toll System. ' Two other 
links, Jakarta-Tangerang and Jakarta-Cikampek, are under design at the 
present time. 

Because the general overall poor condition ~f the existing 33,000 Km 
road network in Indonesia, Bina Marga (GOI Highway Dept.) has had to 
allocate appro~imately 75% of their budget for rehabilitation, upgrading 
and betterment'of existing roads with only 25% remaining for the 
construction of new roads and highways •.This would mean'that only one 
or two major highway projects could be rea Uzed during the Pe lita II 
period, with needs for new roads and highways in virtually all regions 
of country and the existence of regional imbalance in economic 
opportunities open to respective regional population and sectoral 
population groups. 

In order to increase the finandal and economic SUPP0i:'t of the poorer 
regions" the GOI has felt that the people in those regions which are 



',:'" t 

'\.. 
, .

" I. 

IUIIbY - I ....rt•• in about 200 wor•• the curr.n~ proJ.~c~ ~ltu*t1~Q, 
•••tioB!", ,1'011'." t. r.l.don to cI•• lID, pro.pacta of ackLevl... pur­

' po.I••IJetI' ,"bl~ .DCCuntlZ'.d. etc. 

As of January 25, 1978, overall construction progress was 76% versus' 85'7. 
scheduled progress'. ,The GOI opened Section B on March 9, 1978. ·The paving 
has been completed on Section B. Lighting, permanent signing and drainage 
and structure work were not completed by March 9, 1978 'and will have to be 
finished after the opening .date. The contractor is concentrating on work 
in Section B at the present time. Work on Section A consists mainly of 
bridge construction. The rains have hindered work progress. The contractor 
haa sufficient personnel and equipment r.o prosecute the work 3t the present 
time. Because of the many changes required for the conversion to a toll 

/
system, there may be someslippage ' in final·c~mpletion of the total road 

, " versus scheduled completion. Therefore, there .is a possibility that . the 
USAID Mission may have to request an extension of the TOD at a later date. 
The GOI has yet to submit the final IFB's and Spec's for the maintenance 

(Continued) 

14. 	 EVALUATION KITII)~l.GGY - De.crib. the ..thod. uaed for tbil eVllullltioft, 
i ••• va. it • relu11r 01' Iplci.l evaluationf va. it in accordaDCe with 
tha Ivaluation 'lan in the ., vith ra.pect to timina••tudy d••laa, 
leop., ..thodololY ~ftd il.ue.' What kincl. of data were uaedand ~v v.r., 
,th., collect.d and analYlecif IdeDtify a.encie. and kay indlvlduall par­
tlclpaUaa Ind ~olltributina. , 

, 	 " 

", I. Review of records such as actual progress versus scheduled and actual 
quantities completed on unit work items. 

2. Weekly site inspection trips. 

3. Periodic discussions have been held with the Supervising .Consultant 
and Of~icials of ' Bina Marga (GOl implementing ag'ency) to evaluate progress 
on th~ pr~ject and discuss problems affecting progress. 

15. 	 'DDcuaent& to bl revlledto ~eflect decllloRl ~t.d pa.a 1 (otber , .l~.:) 
..,

D Prc,jlct 'ap.r (") D Loa'leal 'Freework t!Je.l Netuork 

D ' Financial P1a~ OrIO/T 'OP~lC DPIO/P D Pro.,ect 'sreeaacnt 

D Ot~ler 

1:7 T~ls ' ev~luRtion brought out ideaD for a n~w project 

. ·, 

http:there.is
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Cite ,r.o.re.. toward eacb 
II. .".luaUoD fincll"" .t.out ruuosl: 

(a) quota the .pproved proJec"; pUI',o.e. 
!nd-of-ProJect Statu. (~OrS) coadlt1oa. When C~D .~hleve.eDt b. ex­
pected., Disc",.. ca",•• of pro.re•• or .bortfall•• 

The project purpose is to provide a means of rapid transportation for 
the Jakarta-Bogor corridor which is one of the most heavily traveled 
routes in Indonesia. Upon completion, the highway is expected to 
handle over 30,000 vehicles per day. 

(b) What 18 current priority of Project with the GOI? Do USAln and 001 
.hare cOlnon PP.l.:':Pl'tt.on of Project Purpose? How is thil priority and 
common perception maaifest In project implementation? 

The Jagotawiis the GOI No. I priority road project in Indonesia with 
policy makers. The GOI has made the required rupiah funding available 
each fiscal year for the project. They arc covering the cost overrruns 
of the project with their funding. Costs attributable to conversion to 
a toll system are also being covered by the GOI. 

USAID and the GOl share a common perception of P~ect Purpose, namely 
providing a means of rapid transportation for the Jakarta-Bogor corridor. 
The GOl has incorporated the Jagorawi Highway into a master plan for 
Highways in West Java which will involve a revenue producing toll system. 

'The proceeds w~ll be used to maintain the existing highway and to build 
additional highways in the future. An independent G01 Agency has been 
appointed to manage the toll system. USAID agrees in the principal of 
the toll system, but does not wish to see any delays in completion of 
this vital highway. 

" 
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'. highway. 
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Ivaluation findinga about OUTPUTS and INPUTS * Note any perticular 
lucce.1 or dlfficultie.. Comment on .1gnlficant management experl~nce. 
of holt contractor and donor~rg.Dizations. Describe any neceaaary 
changes in schedule or in type and quantity of resources or output. 
needed to aChJeve project purpo.e. 

USAID has provided a loan of $26 Mfor construction of the higbwway. 
Current estimated total cost of the highway is $41,9 M. Tbe GOI will 
make up the difference. 

In the beginning the original constructioD contractor manager refused 
,to add additional required equipment to the 'job site. Pressure fram 
USAID and the GOI forced the contractor to change managers and add 
the necessary additional equipment to the project. . 

The pavement design had to be changed from a lime stabilized base to 
a ' 15 em crushed aggregate base because (1) the required quality of 
lime was not available locally and (2) the contractor was unsuccessful 
in mixing a lime stabilized base. 

, 
The original consultant in charge of design made many serious errors 
in the design of the highway because of errors in survey. This bas 
required the new Consultant to spend many man-months on redesign of 
the project to correct these errors, which in turn has added to the 
cost of the project. 

(Continued) 
20. 	 Ivaluation findings about UNPLANNED EFFECTS * ~al project had any un­

expected results or impact, such aa changes in social structure, envl* 
ronment, health technical or economic situatlo~? Are thes8 effects 
advantageous or not? Do they require any change In plans? 

The desig~ of the highway provides for a pedestrian crossing at 1 Km 
intervals either by underpass or vehicular bridge. The highway is 
designed to be a limited access highway. Unfort~~tely, in the 
beginning nearby residents desiring access to the opposite aide of 
the hlghw~ cut the fencing on both sides of the highway. Tbey 
apparently did not have any idea of the danger in croasing a high 
speed super highway. Bina Marga tried to placate the residents by 
offering to construct a parallel service road outside the highway. 
This proposal has not been successful thus far. Bina Marga has held 
a series 'of discussions with local leaders of the people residing 
near the highw~ pointing out the need for keeping pedet~ians, animals, 
becaks, etc. off the highway. These discussions have been partially 
successful inasmuch as there has been a decline in the incidence of 
fence cutting on the highway. Eventually, Bina Marga will have to 
construct several pedestrian over-pass bridges in the highly populated 
areas near tho highway to accomodate pedestrian cross-traffic. 

It should be noted, however, that the design of the highway did 
take into account the irrigation canals and waterways crossing the 

These crossings were accomodated by bridges, box culverts, 
pipe culverts and in some cases inverted siphons. There has been 
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21. Do•• t.'1 ,toj.ct have • ., ' ..act Oft tbe ftv•••v.10,..at criteria . .. 
' ,out1iDa. t. Sectl.D 102(.) .f th. ~AA (1 ••• : •• lacr''''aa .,rlcul­


tut.l ,ro4uctlvity cbrouab ...11 'f.ra labor iat•.,lv. aaricultur.; 

~.. ...duc. iafalt~ _ ..taUt1; c. ~oatl'Ol populatioft powta; d. pmot• 

.....t.1' a.u.lity i. loco.. 4"tr1IMatlo2&; ..... r..u.ca ,...t •• of -- ­

,Ie,.at .... "8......,10,..8t). .pl.t•. .' 


",-".1 

1. The highway project has provided employment for several thousand 

Indonesians. It has upgraded the skills of man, workers. The contractor 

has complained on numerous occasions , of the problem of training workers 

in the operation of equipment only to have them,quit and get a higher 

paying job elsewhere. Although this is a negative for the project, 


, , ,
it is a plus for the Indonesian construction industry in that it creates ,/ . ~ .." 
a large pool of skill labor. 

'.2. Part of the revenue from the toll system will be used to build 
" 


additional roads in other areas of the country. This will provide 

additional employement in the areas where the highways are built. 

,\

," 

3. As stated in No. 20, the highway will encourage the development of " 

housing and industry in the Bogor-Ciawi area which in turn will proyide 
more e~ployment in the area. <\ 

4. The toll system as planned will generate funds for road projec~s in 

other parts of Indonesia. The net effect will be some redistribution of 

resources from the richest area of Indonesia to poorer areas. 


22. 	 Who .1" the dir.ct aad ladlract beneficl.ri•• of tbl. proJact! (Id.a­
tlfy••"Cl'l" ••tyre of b,n.flt,.ad nuab.r of tho.e beneficial). \ 
rleally, 40 the ~D.ftt. jUltt'y tb. co.t.t 

, 
' . 

The people in West Java will benefit directly and indirectly from this 
project. It will provide a better means of transportation from the 
Bogor area and beyond to the Jakarta area. It will promote increased 
commerce between the two areas. Based on the benefit-cost analysis 
conducted by the UNDP. the internal rate of retu,rn of this project in 
1975 was 33. . .. ' 

http:b,n.flt,.ad
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' .. ,'23. 	 CHANGES IN DESIGN OR EXECUTION - Explain the Tationale fOT any propoaed 
, ; 

modification in project design or execution which now appear advisable 
"Ias a re8ult of the precedina find1ngs (itema 16 to 20 above) aad which . . t~ 

were reflected in one or more of the action decisions listed on page 1 
or noted in Item 15 on page 2 

No further changes are recOQmended in the design or execution of the 

project at this time. 


24. 	 LESSONS LEARNED - What advice can you give a colleague about deve10pment 
strategy -- e.g_, how to tackle a similar development problem or to Manage 
a 8imilar project in "another country? What can be sugsested for follow­
on 1n this country? Similarly, do you have any 8uggestions about eval­
uation methodology? 
(1) 	~he first prerequisite of a project of this type is to have good 


contractors on the job. 


(2) 	Effective management of a project of this type requir.es a good and ,,close working relationship with host government counterparts and 
Key Consultant and contractor personnel. Evaluation of the benefits 
of a highway cannot take place until it is opened. After the 
opening ot the highway, periodic traffic counts should be made. 
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25. (a) b~CW. Q»ItIIUS . • 1' IIHAUI (r.1' AID/~ pnJe,etl • ...... 1Ibli11oo. 
thac I'••ult. of.proJlot viii t~ utili... iD LDC'.) 

Beclluse of 'the hinh t'r(1ffic YOlume (30,000 plus vehicle ,perday), the 
standards of the Jagorawi Highway are comparable to those used on 
the Unitet;i .States lnt'erstate system~ In less developed areas such 
as ~ceh Province 'in North Sumatra a lower set of road standards 
would be used because of the lower traffic volume. 

, '. 

(b) Ov.rall u ........"t of project p.rfo....ac•• 

Outstandln 
7 

N.rrat!v~ stat~~nt explalnina rankin,: 

Numerous problems had to be overcome on this project in order to 
maintain progress. The contractor's organization (personnel & 
equipment) is now adequate· to prosecute the work. The work is being 
completed in relatively good time. (Section B will be opened 2 
months behind schedule). The quality of work on this project is 
good. This is the first highway built in Indonesia with such high 
standards (similar to the U. S. ln~. erstate System). The GOI regard 
this highway as' a showcase highway. They consider it to be the best 
highway in South East Asia. The GOI has given exce~lent support to the 
project covering all cost .overruns. USAID has had a good working 
ralationship with the GOI in implementing the pr,oject; 
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.equ'tpllent 'on the Jag'~rawi HiShway for 'USAID approv'al~ ' USAID, 'iI" " 
proce••Int; a . request to' AID/Wi for an extension: of th'e TDM . to cover 

I • 4.. • • r • • 

. the purchase "of the ""l.lntenancc equipment. i. , .' ' 1 
I .. It",.. .' \ ( 

,.- ,~, 'i:. . ", t, ," _, '. 'j 

r' .••. 19.'" ~.The : sup'pUer of . the paving equipment has' given ,little If 'any .. . 
" • \' " ~I , ,'!. I,' " I, ' • 

'::~, . '. '. ", Iuppor~ to. the contract~~ . on' ~~e C?peratio,n . ~~d paat~~,en~nce of ~ ~he ." JI~ i l 

P.•,' .' paving equipment even though the contractor 'wa. wi 11ing to pay .. · .. , .' 
~':' ' ;, . . : for, thele lervices. -" Many paving problems could have .. ~ee·n avoided 

. " ,.,'. :.... ha~ the/nceslary expertise 'from the 'paNing .'etquipment manufacturer ~~, 
. been on 'site ',to advise ' the contractor on' maintenance~ and operation' 

...... I '. . t JI '. ... •

'of the equipment. • 
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'As 'mentioned in' No. , 16, the conversion ' from a freeway to a toll 
sYltem h'al . had adverse effects 'on 'the project. This :haa required . 

, "numerous design changes", cau8ed delays in ·progre8S .:and .increai~d ',;;' ..... 
~ .overall costs lubstantially. I Fortunately, the GOI ~ i$ ; committed '!' ,. 

to.. covering -all the ,cost8attribut'able to conversion' to ' a toll l \ • 

.sye tam. " , ,.' .;v . '" ,.~ , :.> 'I, " ' , 
• ~ ,r ~ " • 

no .int~rruPtion' ofagricultural'i.~CtiVi~ie8 ~epend~mt ·: ..q~ extlting "," .,' 
;".is'ources of ~ater. '. '.' 'tt. \" ............ , .•~, 

·~~.I 1 '. • ;. t " ~ -', ', '.' I' ; J l 

, :: ~ , ;. ~ith the opening ·of " ~~e Jag~ra~i .Highway, ,land p~ice~ in ~he 
". " Bogor-Ciawi area 'should ·rise considerably. Jakart;s"'.will ~e ' withi!} , 

~ \ ' " .... . t,. \,' , \ ,'~ ' l' 

..... .' ....;., coamuting distance, of the8e ~ area8'. ;'. The' I\ighway .should: encourage 
i " ' 'Co ,; I .r· J ,..;\ ;,1' •• "'1, 't ;. , ,IJ 14
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.' " .. ,' '~.' ;, ~he dev~ lopme~t ef '~~u~.ing an~.. ~ndustry ,in .t~~: . ~,!go~,~Ciaw.~;, .~e~. >, 
• ;:; ~ .. I ';,' r. 1..., ' '; I ~ l:. ~" r' ro' I , ~:••} \ " '0- } 

Thi,l projec.~ ..introduced,' a new .1 colt-sayi'ng techn.iq~e In l~~~dge 
~on.truct ion wit" the' .introduct 10D ',of \mass~produced :·preca.t ,. . . 
pr~ltrel8ed concre,te .l;brl~8e,; .be~~~\ In,'the "Ipan:'rang~ ~~ fi'om :1S '\'to... 
30.(meters ~.lt ~al "found I! that ·the·;;'co.t : 'of ,. the · brlci8e · 'uper~trucit·ure "'j' 

ut'iUzing ' pre.ca~t, .p.rel~r.e.le·d ·~ concretf.b~~~ ' ~a~ t~.rj'te!(I J:}l~n\":~(~~...: 
cOlt-in-place reinforce~ conlt~uc;tion or . ·.~ee~~c~~c~~~e co~ql~t~f)", 
~on.truction or Ite~1. t,ruI~ conltruc~i~n. :" ,:T~e GO.IJ~ pl.n~ !'t .O"fut i~e 
this cOlt-saving ' technique . on bridge·'· conl·truction.'~on "................. , 

" ,t',' " '. t.'~ .- ~,' .t~ ..., . 'I •...,•.•• ', ."'."'--.,way.. ' . . ., \~' fl! I. ",\'~ ~ " ,I, '~. '. \".,l,' ! ,$0."'.+;0.,...• ).• 
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