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PART ONE: SUNNARY AND REOOMMENDATIONS 

AID-DLC/P-9t~9 
February ll~ 1971 

1. Borrower: The National Bank for Economic Development (BNDE), an 
autonomous dependency of the Ministry of Planning. The National 
Highway Department (DNER) will assist the BNDE technically in the 
execution of the subloan program with state highway departments. 
state agencies responsible for construction of rural roads. and 
consorLia of municipalities. The program "rill be coordinated by 
the BNDE with the regional organizations concerned (SUDENE. SUDAM, 
SUDESillJ: AND SUDECO). The loan will be guaranteed by the GOB. 

2. Loan: 

8. Amount: Not to exceed $25,000,000. 

b. Terms: The BNDE will repay the ,loan over 15 ;rears, including 
a grace period of five (5) years, with an interest rate of 
Lwo percent (2%) per annwn for ten (10) years and three perr::ent. 
(3i) per annum thereafter. 

c. Local Cost Financing: Inasmuch as all construction materials 
and related services are available in Brazil on an economic 
basis, the full amount of the loan will be utilized for local 
cost financing. Although a fuller discussion of Brazil's s~lf 
help acU ons wi Lh respect Lo intern13.1 allocatioll of resources 
and j ts stab,i.lizatio~1 program is contained in AnneX IV, i t S~lOulrl 

be emphasized here that Brazil is mainLaining a high rat,e of 
public savings th~ough a very effective tax program and is 
efficient.ly allocating its expendi Lures within a sound stabi-
~ iza U on program. 

1. 

Backe;round: As a resuLt of numerous regues La from the s ta I'es and h)cal 
governwmLs for assistance in f:i.nanc:lng rural roads, the BNDE :in 196'(-63 
rjeve:3 oped a l,hrCf! year program of subloans to state agencies £.:1'1 lllut1ici~al 

eonr-;.l,~·t.ia f()r Ute construction of agri cultural roads. As oriGinaLI ~r 
'!(JrJceiverJ, :.i!e BHDE proposed La lend NCr$60 million"'- (approxirua-:ely 

,Y,- The avel'aee annual exchange rat.es "feighted by the number of days in 
effec l

; ",ere as follows: 
1966 US$ 
1967 - US$ 
1968 - US$ 
1969 - US$ 
1970 US$ 

:: 

:: 

:: 

:: 

NCr* 2.22 
NCr$ 2.66 
NCr$ 3.39 
NCr$ 4.08 
NCr$ 4.53 

Present rate January 1971 US* LOO = NCr$ 4.92 
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ils.o a1llion) oyer a three year period (1~-1970) to tinance up to 
601 ot tbe cOltl ot appr0Y8d proJectl. At the end ot the tirlt year 
"pproxiatel,y, .cr~. 0 aUlion ot the prop-q'l relource. bad been 
c~1tte4i and the prograa val exp&llJect 1D early 1969 to a total ot 
ICrflOO aUlion (approx. $25.0 m1llion). 

Due to the heavy deMnd tor this tinanciag, the entire Her$lOO .Ulion 
hal nov been entirely co~tted to 12 projectl. Having co.utted its 
entire budget tor the three year program, the BIOI hal requested AID 
assistance tor the continuation ot its pro&~ The Bank bas developed 
a $83 mUlion prograa, to which it is prepared to coDlit $25- 0 million. 
'!'be rea1ning $58 lI111ion is to be rai8ed $33 mllion :trom the state8 
and $25 million troll AID. 

Recognizing the developmental t.portance of rural agricultural transport, 
but realizing that it would be impossible tor USAID to review and approve 
a mwriad of individual agricultural road projects, USAID provided an 
initial assistance to the BIDE program with a PL-480 allocation of 

NCr$8 million in 1967, and an additional allocation ofRCr$5 million in 
1968 in the hope that the BHDE could eventually serve as a conduit for 
a major input of AID resources in this area. With the successt'ul. 
allocation of these and the BIDE's own resources, the USAID is of the 
opinion that it is nov appropriate to provide major assistance to this 
program. 

4. Project Description: The project consists of a program of subloans to 
state agencies and JII\Ulicipal consortia to finance (1) the constl'\\ction of 
all-weather, secondary roads linking agricultural areas and municipalities 
to federal and state pr1.au-y highway networa, (2) the improYeEnt of 
existing ea~h roads, which pertol'Jl the Salle function, to .1nilNll design 
standards and ail-weather status, and (3) the construction, under certain 
cvnditionB, of penetr~tion roads into areas of hiah agricultural potentiaL 
Indications are tbat the second category above will receive the tulk of 
the tinaneial assistance, tor the need tor transportation in areas of 
agricultural potential hal resulted in the construction or improvisation 
ot earth roads to attend to the molt basic transportation requirements. 

Project propolals will be prepared by the states and the .unicipal 
consortia and presented by them to the Bational Highway Department (DIER) 
tor review to assure consistency with the national plan, and with DIER 
engineering standardB and specitications. Once DIER approval is obtained, 
the lub-borrover's application is subjected to an econoaic, technical, and 
tinancial analYSis by the BIDE in accordance with BNDI/USAID mutually 
agreed criteria. To assist the States and JIW1icipal couortia in the 
preparation ot their appli~tioDl, the BIDE, DIIR, and USAID are collabo
rating in tbe preparation of a _nual coveriDs the technical, econoaic, 
and tinancial requirements of the prosraa, as well ai, a detailed 
explaaation ot the .atboda ot econo.tc analJsis to be used b7 the sub
borrower (or their consultants) 1n lelecting roads tor tiD&acing under the 
pro81'&lle 
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For approved projects, the sub-borrowers will finance lHY% of L~1e total 
project cos ts, the remaining 6010 will be financed equally by U!e BNDE 
and AID. 

Field moni Loring of the construction pro.1ects will be the responsibility 
of a local engineering consultant retained by the BNDE. Consultant 
personnel will inspect each project under constructiun as necessary ~o 
insure satisfactory state project control procedures. to give technical 
assistance to the sub -borrower when ne'eded, and to cern ty work comple t ior. 
and construction payment quantities. Loan funds may be used by t.:1e BUDE 
to finance the costs of this technical assistance. 

5 . Purpose: The purpose of the loan is to assist the GOBi.n the fllr::1")r;r 
development and insti tutionalization of a national ruraJ. road f'inl;tr!r:ing 
program. 1be program will: 

a. effect more efficient and economic allocations of ~,tate and mU!1icipal 
resourcer in the rural transport sector, by requireing stale and 
local governments to allocate their matching resource" t.o roads 
which have been selected according to economic criteria reflecting 
agricultural transport priorities. 

b. improve t~he construction of rural roads through: 

(1) prov:i.tling the responsjble agencies with ted!llicu1 Clssif,! .. anc'c: 
in planning road investme:J.t, and in supervis:ing road cons i nl'::tjo'1.: 

(2) establishing unifonl1 alld realisLic engineedn8 spf~cjfjca' :ions 
for Lhe deE;ign and cons tructiun of such roads. 

c. faci li to. to closer coordina :;ion of federal and stat:: ;.ranf~rc-r'. 

planning and j.l1Ves i .ment through (1) t.he review and analysis ·:,f 
s La Le and local transportaLion ~rograms by the DNER and i.he 
BNDE. and (2) requiring states 1.0 ui.ili ze ecol1omi c and enc;iw::erir,g 
cri Ceria simil8.r to those u t.:iJL:cd :i.n ,.aLional jransp~)rt. planni:!tS. 

d. prov.i r'k: 1'e,;80 rC('~3 for Lhe cons l rue !,jon and major :improvenl!:n'. of 
~(,500 km. of high prJority agl':icu1tllral access roads. Although 7,500 
km. represents a relaU ve:~y small percentage of the Loi 0.1 road !1~+work 
in Braz:1l. the program wLLJ have fl significant .impac t. c'n municip'11i· i':';:3 
in w~lich road:, arc bu:iJ 1.. The previous BNDE proo'ullI ,,!lowed '1'.0.' '.:-tere 
is a larc;e unf':il1cd demand for roadG ill agl'j.cu}t.nral Irlllllidpali< les 
.lhJ.,-,h carmo:~ lk mc: t ~,olcJ.y w: 1,h t.he funds curren11y ava.i Jeble. 

6. Priori I.y of' f he: Pl'o.jec· f • - Agrieull.ul'al Devc:loplll,;nL: TlLis pl'ngram sh.:mld 
he '/i.f~wed 011 ClS an uc;ricull.ural -;leveloprnent proGrarll rather than Ii tram:
port-aU on j nves I.ml!n L program, for as pointed au t in the report for 
Brookings Tr·ansporl. Research Project: ")} Transport. :i s an eGsential 

]/ Excerptc of PPC Research Program (Economic) - ERP Swnmary No. 56 
Brookings 'I'rallsportation Research Program as taken from AlDTO 
c:rRCULAH A-J.l76 

http:Developm.nt
http:Afgricultu.al
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Insredient ot alJIoat enry aapect ot develo}aent and should be an integral 
part ot investment prograu in agriculture, induatry, and other sectors. 
\'iewing tranaport aa a separate problea bas reaulted in coatly aiatakea 
in the choice, tiaing, location, and deaigza ot project.. 'lbia baa ottened 
reduced the potential contribution ot transport to econoa1c and social 
progress". 

"Transport aa an input to other sectors is part of a package of things 
that need to be done to tDprove living conditiona. When these other con
tributing factors necesaary to development are present, as they sometimes 
are, tranaport alone can have an ettective iapact. When they are not 
a.lread,y preaent, tranaport iJlprovements _1' induce th... But very often 
measures to assure the success ot transport undertakings will have to be 
apecitically provided tor". 

With respect to the impact of tl'&!lsportation on agriculture, the Brookings 
report goes on to state: 

"Raising more food once involved ~1mply lIIOVing t.o new lo9.Dd, and IOOlt :tood 
vas eaten where it was grown. ~e picture bas nOlf changed. The supply 
of new land is disappearing in moat pe.rta ot the world, and the princ ipe.l 
way to get more food 18 to transport fertilizer and other inputs to farms 
where mre can be grown on land already in uae. And since increasing 
nUliberl ot people live in cities, surpluses have to be moved fl'om rural 
are&s to urban cOMu.ers". 

"But agricultural productivity will not be increased to an important 
degree where acceas roads &l'e ~passable or nonexistent, wbere transport 
costs are high, and where ability to get to market is uncertain. Under 
these conditions there are neither the means nor the incentives to 
produce a surplus". 

"Transport is an input to agriculture, along with fertilizer, seed, 
credit, and other ingredient. of food production. This means planning 
and organizing transport programs jointly with agricultural and rural 
development programs, including not 0017 roads and vehicles but fertilizer 
and other inputs, credit, stor&!8, food processing, and technical 
services. The succesa ot transport proposals in agricultural areas is 
measured in output and in the realization ot co..unity goals". 

In Brazil agricultural production increases have historically been 
accolllpliahed by placing additional. land in production. Howenr, due to 
the tact that the n~w landa that are aTailable now are d.iatant tro. the 
_rut and lack in·,.atllent in aupporting intrastructure, further gains 
in product ion can be moat econoaic&lly achieved through better u.e of 
land within the zone ot intluence ot the existiDg transportation S7St •• 



A serious limiting factor in attaining this objective is the inadequate 
rural infrastructure which exist in areas ot agricultural potential 
which are in the zones ot influence of state and tederal trunk roada. 
While much work bas and is being done on the primar.y highway network 
which connects the country's ma30r ur~ centera, tbere are still large 
regions which have no or inadequate access to these trunk h igbwaya and 
which are theretore isolated tro. the maiQstreaa ot economic activity 
and ilolated trom participating in and benetitting trom the policies 
and programs which are being executed in the agricultural sectoro Such 
rural roads as exist are IIOstly unimproved earth roads, usually passable 
only <luring the dry 8ealOn. WhUe the Government is investing heavily 
to improve and construct the trunk road system, and is putting stronger 
emphasiS in the agricultural sector through policy; credit and invest
ment, there are insufficient resources being applied to the rural road 
infrastructure Which is necessary to cOJlJlW1icate the beneflts of these 
programs to important agricultural. areas. 

The program herein presented is designed to select and finance rural 
roads to link areas of agricultural potential to federal and state trunk 
road system and thus bring these areas into the economy. In the opinion 
of the Mission, the criteria of the program assure (l) that the return 
on investment in roads will at the very least equal the opportunity coat 
of capital in the public sector (estimated at 10%), and (2/ that com
plementing factors necessary to the agricultural development of the areaa 
to be served by the roads will be present, planned for execution, or will 
be induced by the progr~ 

Thus, the financing under this Program of construction or iMprovement of 
rural roads in such areas ot agricultural potential should reault in 
increased agricultural production and productivity, as well as in other 
economic and social. benetits to selected rural areas of Brazil. The 
following benefits are expected to accrue to the agricultural sector as 
a result of ~oving or constructing rural roads: 

a. reduction in or~rating costs of existing traffic, with cost savings 
being transmitted to the agricultural sector in the form of lower 
transport coats tor farm inputs (resulting in higher use and higher 
productivity and income) and consumer goods, and lower costs of 
transport of produce (higher return to t,ne farmer). 

b. economies of scale in transportation resulting from the use of 
heavy trucks (rather than smaller vehicles, wagons, or pack animals) 
thereby reducing transportation costs ot both tarm produce and agri
cultUl'al inputs al above. 
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c. increases in production resulting trom reduction In risk through 
providing reliable all-weather access to markets and storage 
and processing facilities thel~by (1) provIding the tarmer witb 
the incentive to produce that comes trom tbe assurance ot marketing 
bis product and (2) allowing the farmer to select his crops 
according to market demands rather than transportation constraints 
(e.g. with all weather transportation, he haa the option ot 
switching trom more easily stored cereal. or .andioc to vegetables 
or dairJ products). 

de increases in production and productivity due to reliable all-weather 
access to essential farm inputs such as veterinary services, 
fertilizers, seeds, and insecticides. 

e. increases in production resulting trom access to new markets 
previously too distant (in terms of time) to be supplied. 

t. increases in productivity and production from providing the farmer 
with acceoa to the benefits of major policies and programn (e.g. 
fertilizer and rural credit programn, extension services, rural 
assembly area storage, processing, and grading tncillties, extension 
services minimum price programs, seed programs, etc) now bei~ 
initiated 1n the agricultural sector. 

In addition to ther.e bcncfito, all of which should result in higher incomes 
and thUG highcr levels of investment /lnd consumption, ronds bring chllnge 
and sociai benefits to the rural society. As the Brookings rcport states: 
"Nearly everywhere n. by-product of improved trnnoport for av,riculturc is 
the gradual transformation of rUIal society itself. Changes in the cropping 
pattern that raise income per acre introduce a greater variety of connumer 
goods, more frequent trllvel to the nearest town, medical and veterinllry 
services, electricity, postal service, new~paper delivery, the extension of 
bUG routcs, the improvcIDr:!nt of local teaching scaffs, and access to more 
di~tant hieh schoolu. Thcse trnn3port-induced aocial chnnges all contri
bute to the commercialization of agriculture". 

"The les:lOn for nntlonnl plllnninLS and foreign f\flni5tance efforts i8 this: 
that progrnmn to improve Ilcccnn nnd mohi llty in rurnl nrcns arc c3:wntinl 
to thc modernizntion of al',ricult,ure. hr the' breakdown of isolation io 
eO::lcntial to the introduction of new tcehniqucn nnd for the conduct of 
prograll13 to improve health and cducntJ.on, nnd to c)mngc nttitud~3. 
Tranaport improvemcnta provide the regionnl communicationa network th~t 
linkn the rural population with progress atcmming from the urban-industrial 
sector". 

7. Coorij na ioiun with HE AgriculturA.l Marketing Loan 

A.I.D. will be commencing during FY 1971 a 3-year loan program with the BNDE 
for the construction of wholesale/retail and rural assembly markets in N.E. 
Brazil. USAID/B will impress upon the BNDE during the loan negotiations that 
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A.J.D. vlew;. I.II"IW prognlmn. I".I](~ Hlu'n! \1(ludf> r,pnst.rul'l.lun Pr'otJ,t'n1l1 IlIld '(. 

I.h'" rm Mrlrlt(~I.IIII'~ 1.111111, 11/1 "Illllp! illl('IIIIlI',Y IlJv(~!;Ill\cnl.n I'ul' IIII' ~~('tll'r'lll 
11IlJ!1'IlVPnl':1I1. "I' IlI~r'!"ldt.ut'll! lIIIll,!{,'t.!III.~ 1'!IILlllw!n mId wll'! r'f'CJIW:lI. 1.1 It.' 
DNm: III ~Iv'~ 1'I'!III'!Ly I.Il 1'llCld r'lIlld Pt'll~l'llllll.l wlllcil w.lJI ('Pilip! 11I1f.'1\1 

Ilgl'.lc.'1I1l.ul'I.Ll /IIIlI'It/'llllg JtJlW:;t.IIIClIt.. 

Finf\nciaJ Plan: 

Funding Source Amount Million US~ ~ Contribution 

DNDE 25.0 ,0 
AID 25.0 ,0 

States and Municipalities "., 40 

8,., 100 

other Sources of Funds 

a. In its letter to AID of December 16, 1969, the IBRD stated that 
it had no interest in participating in this progr~ 

b. At a review of the project with the AID/W Liaison Group the 
Export-Import Bank stated that it had no interest in financing 
thin program. See Minutes of the meeting held December 22, 196~ 

c. The IDB expresaed "no interest" in thin project in its letter to 
AID of Mrlrch 21~, 19700 

de other efforts to obtain financing for this project from external 
30urcen were not undertaken due to the requirement for concensio
nary loan tc~ which P¥~ not known to be available from sources 
other thnn the above. 

e. As noted nbove in Brlcke;round, rcr*13. 0 million of PL 480 counter
part rc~ourcen from the Seventh nnd Elehth Wheat Agreement were 
allocated directly to the BNnE to aosist in the initiation nnd 
expansion of the pilot Rural Road proSraMo 

I!cgot1nt.ton~ on the Tenth PI, ~80 Wheat Sale to Brazil are ot ill 
not complete, but the Mission entimnten that the future sale 
will be approximately rcr$96. 0 million (US$I90 0 million). lIow(!ver, 
the dcmn.nd for counterpnrt rcoollrcco for local currency fln'1.nc Lng 
has been nubstn.ntially incrc·1.:;cd !l5 no progrnm lending in nntl
ciP'lted In IT 1971... Count~rI'lrt. re~lO\lrCC3 wUl ngain be nlloc1.tcd 
throurr,h the GOIl bud{';ct (nee pwl;""t SlIpport sec "Utllizntion of 
Gounterp:l.rt RC:;Qul'ccr.". Annex I:L 1>:Jdbit _ I'_)' for high priority 
pror:;rrun:; the nr,ricult.urnl :;cc1.ur 1neluding ".Ac;ricultural Credit", 
"Ar;ricult\lrnl Production" and "i\r:l'ic:ultural l',Tkctinp;". In 
addition, II oubotnntial portion of t.he p;cncratcd counterp.nt w111 
be U:l~(l, if n.vnllnble, to m'!ct a r.'\rt of the locnl C\lrrency f InI"J.nci0.1 
rC'1uir~;n'!nt!J of dollar 10an3, :::uch o.n, the lon.n to the Inr.titllto 
Brn:;ilc1ro de Geografill. e Elltnt!oticn (IDGE 512-L-076) cl1tlJ~1.tcd 

rcr$21.47 m.l.llion through r:Y 1972 nnd the agricultural re::;cllrch loan 
to the Escritorio de Pcsquisa6 e Experimt:!ntac;ao (EPE 512-L-071) 
cntimted rcr$l~. 0 milliono These "fixed c1aimo" of dollar lonn 
programs on available counterpart reaources combined with th~ 

http:Counterp.rt


increased demand on P.L 480 counterpart funding have ettectively 
el~1nated tbe possibility ot supporting tbis program with counter
l»ort re.ources. 

10. statutory Criteria: 

8. 

All statutory ,Criteria have been met. The statutory Criteria check 
list is contained in Annex IlL 

11. Recommendations 

On the basis of the conclusion of the USAID Mission that this project 
is technically, economically, and financially sound, it is recommended 
that a loan to the BNDE tor an amount not to exceed $25 million be 
authorized subject to the tolloving terms and conditions: 

a. AID loan funds will be used to meet cruzeiro costs of financing 
the construction and ~provement of rural roads (including consulting 
services) in accordance with BNDE/USAID mutually agreed criter~ 

be Up to $600,000 of the loan may be used to finance local en~ineE:rir.,: 
and consulting-services for the BNDE. 

c. The BIDE will :repay the loan over a fifteen (15) year per iod, 
including a five (5) year grace period, with ari interest rate of 
two percent (2~) per annum for 10 years and three per cent (3~) 
per annum thereafter. 

de The two-step option will be offered to the GOB with repayment 
schedule at forty (40) years including a ten (10) year grace period 
with an interest rate of two percent (2~) per annum duri~~ the 
grace per lod and three percent (3~) per annum thereafter. ~c 

e. other Terms and Conditionsl 

(1) Unless A. I. D. othervis~ agrees in writing, all repayments of 
principal and interest of A. I. Do financei subloans vill be 
used by the BNDE for relending in its rural road construction 
program for such periods and under such terms as are 
satistactory to A.I.D. 

(2) A. L D. financing will be limited to not IOOre than 5~ of 
any BNDE loan for eligible projects. 

I.' Th,:: u::;e of' prepayments received by the nOB ,dll be determined by a~recment 
br-:t'lleen th~ nOll and the USAID. 
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As with the original BNOE rural rond construction 10nn program, 
tho oXpIlndcd prol~ram wlU provido f1nCLhaina to .tat. bi~W&y 
agencies, municipal' consortia, and other state...approved 
development agencies for the construction and improvement 
of priority all-weather rural access roads. An important 
qualification for eliGibility will be the states' capability 
and record in reGard to road maintenance. Roads eligible 
for financing under the BNDE program will generally meet the 
following description: 

1) They will be lIto.te and municipal rural roads, as 
oppooed to interstate or federal hi~ways. An exception 
may be made in the case of state roads which may even
tually become part of an interstate system, but where 
the c~mpleted oystem will not be constructed for some 
time (e.g. 10 years). . 

2) Thcy will be built to the standards defined under this 
pro~rom (l.e. cntcRory III or IV, all-weather, Rencrolly gravel 
roor}:i. ) 
3) They will be roads linking communitieG, or providing 
accc~s from agricultural communities to market centers or 
from such communities to federal or state trunk highways . 

•• h • _ ' '., • • • • 

Development or penetration roads intI) previously unsettled 
areas will be ellgiole for fi'nancing~ b'asedoncarefui
analysis of the area and its poferitial in acc'ordance' with 
th-e' area and its potential in accorcfanc'e with -~he - Area Analysis 
M~'thod' outlineu iiI Section II B 3 p. 69'-
h) Except for consortium sponGored projcct3, roads 
wIll either be included o~ added to the stnte~' Highway 
Plan and to the otate::;' Hi{l,hwny System and identified as 
bein[~ of priority to the stnteG' development, at the time 
the projects nrc developed. 

~) ProjectG w111 be cconomicnlly jUGtified in terms of 
theIr direct nnd/or indirect bcnc1'Hr, as related to the 
COGts of con~tructlon or l~rrovrmcnt. An will be cxplained 
more fully in other Gection:;, t.il!"! ccol1oriLI C jll~jti fication 
of.' project" will be c(\nr,id(:'l'(~d !':;l.; .... IJli::lwrl , if (n) t.he 
ro~ .is ldelltified U:i bcill:; 01' priority .in the (;j':II'OT 
::;tudic:; (b) wnc:; not Gturlied or 11 Gtc.d in the GJ~n'(Jr 
studit:::;, hut can be jur,tif'ip.d on the bTl:;i:; of u cimpli-
1ied cor.t-bcnefit annlYGis similar to that utilizcd by 
the c.;ElFOl' [jtudle:J or (c) if tile projects nrc prcflcntC'd 
nnd .1uGt.ificd Ils pllrt of an inteGrated area or rcr,lonal 
development plnn within the state. 
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The proposed program will provide year-round access from rural 
communities to major processing, marketing and consuming centers. 
'rhe projects eligible for financing will therefore be limited 
to roads providing such access, plus a number of "penetration" 
or development roads, all built to specified geometric standards 
ann specifications. Such projects may include the following 
types of work: 

a) New Construction - Construction of roads where none 
existed before, or on the location of an existing trail 
or road, where it is not feasible to use any of the 
existing road. 

b) Reconstruction - Upgrading of exist.inp; roadway to specified 
standards to make it an all-weather road, or to increase 
traffic capacity. Reconstruction differs from new constrllction, 
in thot the existing road facility is used as a starting pOint, 
and added to as needed to bring it to the desired standard. 

c) Improvement - Spot improvement of an existing road 
to make it an all-weather, year-round road. Such work 
may consist of placing drainage structures or constructir.g 
side ditches in existing undrained areas; replacing section 
of roadways that have f3iled due to poor construction 
materials or inadequate original construction standards 
or procedures; rebuilding sections of fills that have badl:: 
eroded. 

d) Reconditioning work on an existing road to bring it up 
to a standard that can be maintained by standard maintenance 
crews. An example would be the regrading of the roadway and 
slope areas and adding additional gravel surface throughout 
the project. 

As "las the (:ase under the original BNDE-DNER pilot program, bridges of 
appropriate specifications will be eligible for finandng, where 
their construction can be justified in terms of the obje~tives of 
the program (e.g., replacement of' a bridge which is flooded dllrjlli~ pert 
of the year or which does not have the structural capaei ty to '!arr,'" 
the expected traffic). 

On the basis of the foregoing criteria, the USAID has specifi'~al.l,v 

irlentified e.ugible proJects listed in the GEIPOT survey 
and requiring finanGinr, in the period of' 1970-1976 totalling 
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6,098 kma, for an estimate%-. total cost of $67 million. This 
figure does not include projects such as a study by a CINTEA 
(a municipal consortium located in Rio Grande do Sul) total
ling 3,000 kms ($22 million), and a number of projects submitted 
to the EIME or known to be in preparation ($16 million).
Eligible projects on which planning studies have been made 
therefore total $105 million. Projects in five additional 
states are being developed which are of unknown magnitude. 
These needs also do not include the cost of works described
 
under categories (c) and (d) above (improvement and recon
ditioning) which cannot be estimated, nor any other projects
 
which would be eligible but on which no initiative has been
 
taken. 

It is quite obvious, therefore, that the expanded BNDE program
 
will not come close to meeting the global investment needs for
 
the development of the rural road network in Brazil. 
Such
 
needs cannot be estimated with accuracy, but an approximate
 
concept of their magnitude can be obtained from the size of
 
the municipal and feeder road network which comprises 778,580
 
kms of the total 939,613 kms of the Brazilian road network,
 
and which - for the most part - is unpaved and in substandard 
condition. Very rough estimates based on road density and on
 
past BNDE area surveys, suggest such needs would exceed $1
 
billion, including both construction and improvement of all
weather roads. 

Since the country's need for rural all-weather roads clearly
 
exceeds the resources available to the BNDE, the states, and
 
municipalities, even as supplemented by the A.I.D. loan, it
 
is extremely important - at this stage of the development of
 
this road network - for the BNDE program to finance only 
projects which have a clear economic justification and prior
ity in the states' development plans. An important objective
 
of this loan is therefore to improve the planning and analysis
 
of the rural road network both at the state level and by the
 
DNER and BNDE, To this end, the expanded program provides
 
for an improved methodology for economic analysis, a strengthened

BNDE staff, and the retention of consultant engineering
 
firms to provide the necessary technical assistance both
 
to the BNDE and to the state DERs.
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As under the original BNDE program, the states (or consortih or
 
other state agencies charged with rural. road construction ar-!
 
improvement) will finance 4 O% of the project costs. The BPrDE arn,
 
A.I.D. will share the remaining 60% on a 50-50 basis. An amount
 
not to exceed 600,000 is to be included in the loan to provide
 
technical assistance to the BNDE to assist in the inspection an'!
 
supervision of the construction of BNDE financed projects, to give
 
technical assistance to the sub-borrowers during cnstru!,tion on,: 

to certify work completion and construction payment quantities. 
A local consulting firm or firms will be retained by the RNDE to 
provide such services. The financial plan for the 5-year disburse
ment perio' is as follows:
 

Financial Plan
 

(In TJS],o00) 

Funding Source Amount. Pe rcert 

States and 
NI)E 

A.I.D. 

Municipalities :!!33,300 
25,000 
25,000 30 

,tpj3,300 0 
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2. Operating Criteria for BIDE-USAID Program 

a. Operating Procedures 

As in the present BNDE program, eligible sub-borrowers, specifically state highway departments, consortia of municipalitiesand other state agencies charged with the construction and maintenance of rural roads, will be responsible for the preparationand presentation of loan applications to the DNE and the BNDE.Loan requests will be supported by complete tech.lical/engineering
studies, detailed information on the financial position of the subborrower and a complete economic study of the roads to be included
for financing under the program.
 

The responsibility for examining the technical feasibility of theproject in the first instance will continue to rest with theengineers within the Spacial Working Group of the DNER. Theywill be responsible for reviewing all plans and the design specifications for the roads to be built, the cost estimates, the
method of construction to be employed and the ability of the subborrower to maintain the roads proposed for construction or
improvement. 
The comments and recommendations of the DEER
engineers are forwarded to the RMDE's Division of Project Analysis in Unit I of the Department of Operations.
 

Upon receipt of the proposal, a "work group" composed of an economist, an accountant or financial analyst, a lawyer, an engineer
and a bank administrator, is assigned to review 
the proposal.The work group, which always makes a site inspection, is responsible for the financial and economic appraisal of the project
proposal and reviews the DNR&'s recommendations and comments
 
concerning the technical feasibility.
 

The report of this work group is the document upon which the loan
is based. 
The report contains: 
 (1) a detailed description and
identification of each road segment; 
(2) an estimation of its
economic benefits; (3) chronograms of the physical and financial
implementat.on plan, 
 and (4) a listing of the required conditionsprecedent to be included in the loan as well as any covenants
deemed necessary under the particular circumstances.
 

Approval of the work group report by the director of the operations
department of the bank constitutes acceptance of the project for
financing. The loan agreement is signed by the (1)the BRDE,
(2) the borrower, (3) the DNER and (4) a represent itive of thestate government, usually the Governor. 

http:implementat.on
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In addition to the specific technical, financial and economic criteria 
outlined below, all projects considered for financing must be'of 
recognized importance to agricultural developent and assigned priority 
for financing by the state government, The criteria for the program 
will tend to favor the North-Central and Northeastern states where the 
rural infrastructure in least developed 

b. Technical Criteria 

The kinds of roads to be built or improved under the program, and the 
types of work to be financedp are outlined in the previous section and 
detailed further in Section II B Technica nalysis. 

Roads to be financed under the program will be built to definite 
design standards: the higher standards being those for Class III 
roads and the lower standards (Class IV) being the minimum acceptable 
standards* (See Annex VII B Exhibit A). 

The technical/engineering studies of the roads proposed will contain 
complete technical descriptions (design specifications, and characte
ristics of base and surfacing), preliminary plans showing horizontal 
and vertical alignment of new roads, cost estimates and a chronogram 
of the construction work. In addition, the sub-borrower will be 
required to demonstrate to the satisfaction of the BDE its capacity 
to adequately maintain the projects undertaken. Construction work will 
be performed by contractors, with force account work eligible in certain 
carefully delineated exceptional cases. (See Technical Analysis 
Section II B). 

c. Financial Criteria 

The financial contribution of the sub-borrower wil3. be 40%of the 
overall cost of the project. As in the present 31 E-DKER program, when 
a road to be constructed or improved coincides witt the alignment of a 
road in the Federal Highway PlaN the DKER will fintnce not less than 
40% of the estimated cost of the work to be done or that road. 

In preparing the economic analysis of the proposed roads, the sub. 
borrowers may find it necessary as in the past program, to retain 
private consultants. The cost incurred by the sub-borrower 
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to retain consultants for the economic analysis will be considered
 as pert of the subaborrower'a 40% contribution to the financing of
the overall cost of approved projects. 

The financial information to be presented to the BNDE will include
the borrower's anticipated revenues and expenditures., a complete
financial plan for the project, the borrower's budget and balance
sheets for the last three years, and a list of unpaid balances of
 
outstanding loans.
 

As set forth in the BNDE-DIEn Agreement (see Annex VII Exhibit E)
establishing the pilot rural road construction program, subloanpresently accrue interest at 9.5% per anni 
in addition to the other
fees charged by the ENDE. 
In theory, the unpaid balance is
monetarily adjusted under criteria adopted by the BNDE, in accordance
with the National Monetary Council determinations. However, under
the present agreement with the fER, 
 the sum of all charges to the
sub-borrower, including interest, fees and monetary correction may
not exceed 20% per annum, 
(See Section II B Financial Analysis).
 

All loans made to state highway departments are guaranteed by the
state's share of the National Highway Fumd. 
 No loans may be made
which together with loans from any other source would encumber in
any given year more than 60% of the state'a share in the National
Highway Fund. 
For municipal consortia, and other special state
and municipal agencies, the same limitation will apply on their
 sources of revenue which generally include, but are not limited to,
part of the municipalities' share of the National Highway Fund. 

Other than the above limit applied to maximum perceitage guaranty,
no other subloan limitation by amount is contemplated. The grace
and amortization period for each loan will be estab..ished according
to the needs of the individual sub-borrower and the conditions

peculiar to each project; however. they are not to be less than 7
 
years nor more than 15 years.
 

d. Economic Criteria 

The economic justification of the projects must be 
:stablished
 
pursuant to one of three methods:
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(i) 	 The road proposed for construction or improvement is 
specifically identified in the GEIPOT Transport Survey.
Its inclusion in the GEIPOT Master Plan signifies that
 
the project was analyzed and found economically justi
fiable under the methodology used for the GEIPOT
 
studies. The principal criterion used in the survey

to demonstrate the ecoomic feasibility of any proposed
road was that the economic resources used for highway
investment must yield economic benefits at least as
 
high 	as they would yield if committed to alternative
 
uses. 
 Since 	only direct benefits were considered,
 
the rates of return computed by the GEIPOT consultants
 
for such projects are considered conservative for pur
poses of the present program, which is expected to
 
result in important indirect benefits as well.
 

(ii) 	 The proposed road is economically justified under a
 
simplified version of the GEIPOT methodology. The sub
borrowers will 	be required to calculate benefit/cost
ratios in a manner similar to the method used by the
 
consultants in the GEIPOT Survey but certain standard
 
data 	will be furnished to the sub-borrower to obviate the 
need of their recomputing them. This approach will
 
be followed to justify roads which were not specifi
cally analyzed in the Brazilian Transport Survey.
 

(iii) 
 When the direct benefits of reduction in vehicle
 
operating costs cannot be estimated, or when the
 
indirect benefits of a road.
are of considerable
 
importance, the economic justification of projects
 
may be based on a detailed analysis of the area
 
influenced by the project, as well as engineering

and cost alternatives, in accordance with detailed
 
criteria and instructions to be furnished to the
borrowers. 
 (See 	Economic Analysis and Appendix V). 

sub
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B. Project Background
 

1. Past USAID/Brazil Construction and Maintenance Projects 

Since 1964, A.I.D. has participated in the financing of: 
(a) highway construction (1 110 kilometers); (b) maintenance
 
equipment for 12 states; (c) construction equipment for one
 
state agency; and (d) construction engineering services and
 
feasibility studies. Total amounts were as shown inthe follow
ing table:
 

A.I.D. Highway Projects
 

(1964 - 1970) 

Dollar Loans Cruzeiro Funds* 
(in$1,000) (NCr$,000 

Highway Construction 15,900 153,280
 
Maintenance Equipment 53,000 14,500
 
Construction Equipment - 5,000
 
Engineering Services 2,106
 

(*) Derived from Program Loans or PL 480 Funds 

In addition, A. I. D. has recently signed a loan with the state of 
Rio Grande do Sul to finance highway maintenance equipment and 
technical assistance to the state highway department, for the 
reorganization and improvqd maintenance procedures. The loan totals 
US$5,500,000 and Xr$19. 0 million from counterpart funds. 

Approximately 60% of the road construction projects (676 km)
 
were in eight states (Alagoas, Maranhno, Paraiba, Pernambuco, 
Rio Grande do Norte, Ceard, Goids, P.nd Rio Grunde do Sul). 
These state highways were constructed primari.y to serve the 
agricultural areas of these states. In addit,.on, portions of 
three federal highways were constructed. Two of these, the 
PararA Coffee Road (BR 104), and BR 330 in Bahia, were primarily 
agriculture purpose roads. The third project was the Rio-SIo 
Paulo Highway (BR 116-264 kin). Construction has been completed 
on all of these projects. 

http:addit,.on
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As can be seen in the table above, the major portion of' the
 
A.I.D. dollar loan funds in the transportation area har been
 
assigned to highway maintenance equipment projects whioh are
 
located in the states of Par6, Piaui, Maranhbo, Cearg, Rio ('rande

do Norte, Paraiba, Pernambuco, Alagoas, Sergipe, Bahia, Mines
 
Gerais, and Sto Paulo. 
 In addition to equipment fiiancing, the
 
projects in all of these states included technical assistance
 
to the state highway departments (DERs) to improve their overall
 
highway maintenance organizations, facilities, and operating pro
cedures. The projects are all completed except for Minas Gerais
 
and Sbo Paulo.
 

The limited financial resources and the very low lovel existinr
 
techni-al capabilities of the states at the beginning of these
 
projects caused many problems and delays during the implemen.tat.an
 
periol. However, in all but two of the states, these prol:lems 
were surmounted and the states were 
left with a highway

maintenance organization capable of adequately maintaining their 
roads. In Piaui and Cear6 the financial problems were never
 
fully resolved and the projects resulted in only l]imited slic es. 

!'ie finanoing of' highway construction eqjipment was ror the 
Agrarian eform Institute of the state of Rio Crande do -. 
(IG A). This organization has been actively engatged in the 
agricultural development and colonization o" a large region of the 
state. Its program includes the construction of over 1,hOO,kilo
meters of farm-to-market roads. The A.I.ii. funds (from Program 
Loans) totalledNr'5,000,O00 to finance construiction equipment 
to be used hy IC'RA for this purpose. At, the present -pproximately 
1,000 km of these roads have been competed. 
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2. GEIPOT - National Transport Survey 

In 1965 the Government of Brazil agreed to a recommen
dation by the World Bank to launch a National Transport 
Survey. The survey was carried out by consultants in two 
stages. Phase I, covering highway transport in four states, 
railway transport, coastal shipping, and port operations 
for 	Brazil's three main ports, was started in 1965 and 
completed in 1967. Phase II, covering highway transport 
in fourteen states, was started early in 1967. The Phase 
II studies are now complete and the final draft reports are 
under review prior to final printing. 

The 	Phase I studies evaluated and gave recommendations for 
improvements in government policies regarding the planning 
of new transport facilities, utilizations of old investments,
 
regulation of transport, traffic allocation, taxation of
 
transport industries, the establishment of user charges, 
and 	the general coordination, organization, and administration
 
of the various transport modes. In addition, highway master 
plans with construction priorities were developed for four 
states. 

The 	 objectives of the Phase II studies were: 

a. 	 to conduct Highway Planning Studies to prepare master 
plans for construction and to provide investment 
programs for construction, road maintenance, and 
maintenance and shop equipment. 

b. 	Conduct organization and maintenance studies for
 
improved operation and procedures.
 

c. 	Conduct construction feasibility studies for certain
 
proposed projects.
 

d. 	Coordinate the Phase II work with the completed Phase
 
I studies to produce a complete National Master Plan.
 



22.
 

To coordinate and supervise the Transport Survey, as well asprovide counterpart topersonnel and required facilities, a government agency - Grupo Executivo de Integrago da Poliftica dosTransportes (GEIPOT) - was established in 1965. The survey wasperformed by ten consultants groups under the control and directionof GEIPOT. These consultant groups consisted mostly of foreign
firms (representing 6 counties) with a few 
 in consortium withBrazilian firms. Foreign firms were used in order to obtain themaximum qualified personnel for the survey. 

One of the important tasks of the Transport Surveyon was a studyhighway pricing policies. The Phase II reports recentlycompleted included recommendations for a national policy for roaduser charges which would be sufficient to finance the administration,maintenance and construction of the existing and proposed highwaynetwork. 
A shortfall of necessary revenues was projected for the
period 1970-1973, which results in the necessity for external financingduring this period. (See Annex IV Exhibit C .) However, the proposeduser charges would provide sufficient funds beyond this period torecover the earlier external financing. The Government of Brazil hasstated its intention to consider this matter this year, with a viewto implementing the recommendations made in the Transport Survey. 

The Transport Survey resulted in recommendations which, if adopted,would go far to ensure the movement of traffic by the most economical
mode of tran''jort. It was recommended that investmentsto economic be made accordingL'iteria, 
that government policies 

that there be free user choice of mode of tranrport,
should not unduly favor or discriminatebetween modes, and that users be charged in proportion to the resou-cesconsumed in the provision of transport services. In the highway se-tor,
the studies concluded with the listing of priorities for investment on
national and state networks for the period 1969-1976, forecasts of'financial expenditures on highway investment, maintenance equipment. andmaintenance and administration. They also inc'uded recommendations forthe improvement of organization, maintenance procedures, aid finarnc.alprograms. 
 The highway investment program recommended in the survey
ranged from US$845 million in 1970 to US$756 million in 1973continuing andat that level through 1976. (See Annex IV Exhibit C). Therecommended program is expected to greatly improve the design and sirfacestandards of the system. The paved roads in the national and state
highway system will increase from about 20% in 1967 to 45% in 1976, 

http:finarnc.al
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During the first phase of this survey, the IED identified a 
number of high priority roads which constituted the Bank's 
first Highway Construction Project. A loan of $26 million 
to finance this initial phase was signed in October 1968. 

Based on the second phase of the Transport Survey which was 
recently completed, a Second Highway Construction Project has 
been authorized by the Bank, which is to be financed through 
a loan of $100 million, This loan would cover 40% of the 
total costs of a highway program comprising (a) the construc
tion and paving of P72 kms of federal and state roads; (b) 
the improvement and paving of 1,267 kms of federal highways; 
(c) the detailed engineering and supervision of construction
 
for the proposed works; and (d) additional consulting services 
for the detailed engineering and feasibility studies of
 
selected road sections; and (e) consulting services to strength
en the planning unit <)f the National Highway Department (DNER) 
and to improve construction supervision. (See Annex IV 
Exhibit C for an analysis of impact of IBRD program on trans
port investment. 

The lists of roads proposed for construction, detailed engineer
ing and feasibility studies under the World Bank Program are
 
given in Annex V11. On the basis of a review of these projects, 
it is apparent that the roads included in the Bank's Second 
Highway Construction Project are for the most part federal 
highways. In a few instances, primry state roads are included. 
As to the latter, the state:; will finance 60% of project costs, 
and the World Bank It" in all other instances, the Bank 
finances 10%and the National Highway Department 609L 

Further .1JfIfas 1.;tance to Brazil's transport sector is planned 
at approx imately the same level ($100 million per year) for 
the next 41yearn. uch additional loans would also be based 
on the GE I )T atudlen, and prcsuivibly would continue to include 
f inanu ing for hikloway contructlon, engineering design and 
feas 'bi[Lty studies. World Bank and DNER representatives 
indicated that the Bank r[.LU continue to emphasize federal 
and primary state roads, which are not included in, and would 
not be eligible for Inclusion in the BNDE/AID progran. 

An analysis wu-s made of the projects identified by the IBRD 
and BNDE for the first phase of their respective programs, and 
no financial or technical difficulties are expected from the 
simultaneous implementation of both programs. Beyond the first 
year, such analysis becomes difficult, as neither lending
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C. Project Justification
 

At the end of 1968, the total highway syste n in Brazil 
comprised 939,613 kms of roads, of which 46,850 ims were 
federal roads, 114,185 kms were state roads and 778,580 kms 
were municipal roads, as shown in the following table: 

Table :Brazil Road System (1968)
 

(in kilometers) 

Total Paved Total Unpaved Total 

Federal roads 
State roads! 
Municipal roads 

46,850 
114,183 
778,580 

19,352 
19,274 
3,752 

41.5% 
16.9% 
0.5% 

27,498 
94,909 

774,828 

58.7% 
83.1% 
99.5% 

V For breakdown by state see Exhibit G , 
Source: DNER as reproduced in GEIPOT studies 

Appe VIIndix 

The table shows that of the municipal road system, 99.5% was
 
unpaved as of the end of 1968. Of the remaining 0.5% (3,752 kin)
which is paved, about 5,000 km are in the highly developed 
SIo Paulo area. Of the 99.5% of these roads which are unpaved, 
only about 6,000 kms, or less than 1% have an improved gravel
surface. The remaining roads, totalling some 768,000 kis or 
over 98% of the municipal roads, and some of the state roads, are low 
standard earth roads, most of which are usable only during part of the 
year. A World Bank study described them as mostly old roads
 
and tracks, frequently only passable by four-wheel drive vehi
cles, less than 10% in good condition and at times closed
 
completely, as in the rainy season.
 

The BIDE program is intended to alleviate these conditions in
 
carefully selected priority situations, where the construction
 
or improvement of all-weather access roads is expected to con
tribute to or substantially expedite the development of Brazil's 
rural areas. This section is intended to describe the develop
mental effects (agricultural as well as other socio-economic 
effects) anticipated for the program. Other parts of this 
paper deal with the methods of analyzing and measuring such 
benefits.
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The World Bank's "Agricultural Sector Survey" of Brazil, conducted by
a 21-man team from mid-October to mid-December 1969, likewise noted that
among other inputs, "massive investments in transportation will. be required
to break the physical isolation of the Northeast and other undeveloped regions
to reduce investments costs and provide cheaper access to markets" (Summery,
p. i). Specifically, with respect to rural, roads, the Report stated:
 

"There is need for more attention to local transport problems: 
roads
connecting farms with primary assembly points and markets, and roads
connecting small country markets with main trunk roads. A start has been
made on programs for community roads (Programa Nacional de Estradas
Vicinais)... Expanded effort at this level. has to overcome 
numerous
difficulties. Municipios lack resources 
and 	technical competence for
planning and supervising road projects. 
Methodology for studying and
selecting rural. road projects is not well developed 
Allegations that funds
transferred from the National Road Fund have been used at times for purposesunrelated to transportation are unlikely to lead to generosity in such 
transfers ....... 

"Apart from improving transport services to areas already developedagriculturally, Brazil needs roads for the new areas being brought intocultivation in the frontier states. Some settlement is taking place along
the network of main highways that is being extended across the interior of
Brazil, but the more concentrated areas of new settlement in Mato (rosso,
Goies an 
 Maranhbo will require road building programs simi l
ar to the one
in Paran6 of the past several decades. Increased investment in rural 
roads
is essential if the interior of Brazil. is to oe 
occupied in an ec'onomically
meaningful way, and not merely traversed by the nevi trunk roads. The Mission
believes that improving the national transportation system is a priority
claimang of the first order on funds available for support of the
agricultural sector." 
(emphasis added) IBPD "Agriculttrl Sector Survey"
Report, p. 2T-27. 

The 	construction and improvement of rural roads under the BNDE and 
:onstruction program to the level of all-weather, grpvel surface roads is expected topromote the agricultural development of these areas in a number of important
 
respects:
 

a. 	Year round access to agricultural communities fani'ities and regularizesdelivery of vital 
supplies such as fertilizers, inseoti ides.
 
b. 	Improved access also increases rural 
contact and services from govern:merit agencies and from business, including the extension service,
veterinary coverage, assistance to marketing cooperatives, credit
 

agencies, equipment repairmen, and others.
 
c. 	E-'onomies of scale resulting from use of trucks (greater capacit.-,
reduced transit time, 
l.arger area coverage) reduce transportation osts,
and ,an result in tower prices of agriculture inputs to the farmer, and
reduced prices of food products to urban (-onsumers.
 
d. 
Year-round access to previously inaccessiltle storage and processing
facilities provides farmers with outlets for seasonal crops, such as
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their growth rates equal, and in some areas exceed by far, thenational rate of growth. Therefore, both absolute numbers andpopulation growth make this type of rural community a most

important target for development.
 

By providing reliable, year-round access to and from such municipalities they can be effectively integrated into the national
 
economy. As noted above, 
 new outlets and markets stimulate
increased and diversified agricultural production, agro-industry
and services, generating new employment in the rural regions. 

An improved road network in the nation's rural regions will

expedite municipal development in social respects well.as
Studies have shown that public utility, health and other social

services improve dramatically 
 in a given area once ready access
is provided. Improved education facilities become accessible
 
to children once bus transportation becomes feasible. 
 Theseand other socio-economic benefits were surveyed and documented

in a study of an extensive ruraa road construction program

executed in the Phillipines. -


The need for rural transportation was confirmed by another 
survey conducted recently in Brazil by the Brazilian Institute

of Municipal Administration (IBAM) to determine 
 the major problems
of the Brazilian municipalities. questionnaires were sent to
5,701 municipalities. Answers received 
 from the representatives
of 788 of the municipalities indicated that the problems of 
transport and communications ranked only behind lack of water, 
sewerage, and energy in importance. Forty-five percent of those

responding listed the lack of road access as one the major

problems of their municipality. 

The BNDE program will also promote colonization of previously
unsettled areas with substantial but unutilized agricultural
potential. This will be accomplished by means of the construc
tion of selected "penetration", or development roads. Projectsof this type executed in the past (though not studied scientit

1/ P.S. Villanueva, "The Value of Rural Roads", published by
University of Flillipines Conmunity Development Research 
Council (1968) 
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ically) appear to have yielded impressive results, in term ofnewly generated economic activity and settlement of such areas. 

5. Economic Justification 
As the foregoing sections attempted to illustrat!, the
overall economic Justification for therests proposedon the BNDE programfact that vast areasare in the interior of the countryin the early stages of their development.low cost roads The demand forto connect these nevmarketing and distribution areas to existingcenters ftr exceedsthe GOB to build them. the ability of

there is 
In the more developed easterna continuing need to connect states

municipalitiesurban areas to large 
expanding 

in which they will find opportunities forboth domestic and foreign sales. 
The economic Justification of the majorityfinanced under theBNDE program will be 

o roads to be
the in conformiy withproposition central. to cost-benefit analysis; namely, that
the cost of the economic resources used for the required investment will yield economic benefits at least aswould yield if high as theycommitted to alternative uses.cost of capital, The opportunitytaken to beof alternative 10%in Brazil, reflects the yieldinvestments. These projectsunder the program will to be financedbe Justified byyield direct a methodology which willbenefits exceeding 10%moreover, One can safely assume,that the construction

if non-quantifiable, of these roads will yield large,indirect benefits which further justify theprogram. 
In the case of development or penetration roads where the
quantification of direct benefits is impossible, the economic
analysis of these roads will focus onroad is expected to yield. 
the indirect benefits theThe methodologyexamination to be employedof these roads in theis explained in Section II B below. 

6. Institution BuldingAsects 
The very availability of financing from thefuture allocations MrDE, againstof federal highway 
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fund allocations will permit the state DERs to plan and execute
medium-large scale area projects which otherwise could not
 
have been undertaken.
 

Secondly, the DE program will have the effect of encouraging
the formation of municipal consortia. As described in Section
 
IB above, these provide a means for individual communities to
pool their financial and technical resources in order 
to draw upon state and BNDE financing for projects of joint
interest. Several of these consortia were formed, others 
are expected to arise under the program as it continues.
 

Under the new program, the proposed modifications which are
 
intended to assure the best possible allocation of A.I.D.
 
loan funds will, at the same time, improve the allocation
 
of DRER, BNDE, state and municipal funds to the program.
 

At the national level, DNER's participation in the review and

supervision of the program is expected to be gradually strength
ened. 
The BUDE is interested in participating with the training

of selected DNER personnel to this end. 
Also, for the first time

in the program, the National Transport Survey will be relied
 
upon, both in assuring consistency of the proposed BNDE projects

with the national plans and priorities, and in the utilization

of the GEIPOT method of technical and economic analysis, and of

the data and information collected during the survey.
 

At the state and mnwicipal levels, sub-borrowers will be required

under the revised technical and economic criteria to improve

the planning and presentation of their applications. Although

provision is made for the continued use of consulta its to

assist in this task where the sub-borrowers so desire, the effect
 
of the improved methodology and criteria will be to strengthen
the sub-borrowers' planning and administrative capabilities.
 

The BNDE, in turn, has agreed to strengthen its admLnistration
of the program by increasing its technical and economic anal
ysis staff. In addition, it has concurred to retain consul
tants, with loan funds, to assist the Bank with the technical
 
monitoring of the sub-projects which will include field inspections,

provision of technical assistance to the sub-borrower and certification
 
of work completion and construction payment quantities.
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D. Place of Project in GOB Development Program 

(1) GOB Priority 

As demonstrated in the preceding sections, the principal
objectives and anticipated results of the expanded BADE program
lie in the expected development of agricultural areas included 
in the program. The importance of agriculture to the Brazi
lian economy needs little elaboration beyond the citation of
 
a few basic facts:
 

- agricultural activity accounts for the employment
of about one-half of the nation's economically 
active population; 

- agriculture directly contributes between 15% and 
20% to the nation's gross national product;
 

- 80% of Brazil's exports are agricultural products.
 

The GOB has included agricultural development as one of its
 
three top priorities in its current plans and programs

(the other two sectors being education and health). In a
 
recent speech to the nation, the President of Brazil
 
cited these same sectors for emphasis during his administration.
 

The GOB's Strategic Development Plan for 196b-1910, the last 
completed long-range plan, emphasized the objectives of ()

increasing production and productivity through the use of 
modern inputs and (2) overcoming bottlenecks in the struc
ture of food marketinig and distribution (Chapter I, pa4.e 9).

This Plan 
was based on the Carta de Brasilia of ±967 which
 
cited among itn General Directives fbr Economic and Social
 
Development: "The construction of highways of strategic

significanvt, for supply of large urban centers and of

secondary roads in the principal agricultural areas".
 

A new GOB muLtiannual Plan, covering the perioct of 1970-1975, 
also provideoexpressly for infrastructure improvements, both
 
in the primary highway network in accordance with the national
 
master plan, and in the secondary network to complement, the 
primary system. 
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The 1968 Strategic Plan set a goal of a 5-6% composite average
 
annual growth rate for agricultural production for the Deriod
 
of 1968-1972 (compared with actual growth levels estimated at
 
6.1%for 1969, and 7%for 1970). With these goals in mind,
 
it appeare that the GOB has given appropriate emphasis to the
 
development of the agricultural sector. Public spending

increased substantially both in absolute terms, and as a
 
share of total public spending in recent years. As a share
 
of CNP, its level fluctuates around 1%for the years 1961-1969.
 
Government credit to agriculture has more than doubled from
 
1961-1968.
 

The Government has adopted a number of policies
 
and enacted a variety of incentives recently which are considered
 
appropriate to expedite development in this sector.
 

For example:
 

- increased availability of credit for agricultural 
loans by permitting use of 10% of commercial bans' 
legal reserves for this purpose 

- created FUNFERTIL, to provide financial incentives in 
the purchase of' fertilizers, soil correctives and
 
mineral supplements (1966)
 

- exempted fertilizers, insecticides (1966) seeds and
 
livestock for improved breeding (1966) from import
 
tax
 

- provided for exemption from the ICM value added tax
 
on the sale of tractors and agricultural machinery
 
(1970)
 

- created a technical commission and a speclal ifund to 
promote agricultural research (1970)
 

- created COBAL in 1970 (Cownpanhia Brasileira de Alimen
taqno) which will participate with the BNDE and exter. 
nal financing in the GOB's current program of wholesale 
marke4 center construction. 

In addition to the loregoing measures already takten, the GOB 
is studying a variety of proposals in the areas of agrarian 
reform, extension service improvement, warehousing and storage,
 
improved inspection system, etc. which have not yet come to
 
fruition.
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(2) Place in USAID Prora.
 

USAID/Brazil 
 has endorsed the GOB priorities of agriculture,health and education. Specific mention of agricultural objectives,and specifically of the need to improve the rural agriculturalinfrastructure is contained in the CASP and CFS for FY 71, page 37 

WSAID/Brazil recognizes that improved transportation alonesufficient to assure is notagricultural development. A comprehensiveapproach is essential. An integral agriculture developmentprogram in Brazil would have to provide for adequate credit andcredit supervision; machinery,
insecticides 

equipment and tools; fertilizers,and other supplies; improved seeds; as well asassuring storage, processing, adequate prices marketsdistribution. andAs the previous sections demonstrate, however,
most or all of these factors depend to a considerable extentthe improvement uponof the existing rural infrastructure 
agricultural regions. 

in 

(3) Consistency with CAP Review 

The loan proposal is consistent with the findings andmendations recomof the Interamerican Committee for the Alliance forProgress, which conducted its most recent Brazil raview in
December 1969. The Co=littee concluded that Brazil would requireincreased external financing,
and on 

of the global and sectoral type,concessional terms. (Secretariat's Report,As page 123).for its analysis of the agricultural sector, the Report notesthe continuing cost-price squeeze, due principally to the factthat the level of prices received by farmers have risen less
rapidly than the general price index.
construction As stated above, theof roads in agricultural regions is expected tolower production costs to the farmer thereby increasing his income,At the same time, lower prices (due to the reduction in cost oftransporting products to markets) will improve the competitivenessof such products in the world markets. Increased exports of
agricultural products are also cited as an objective in the CIAP 
report (page 134). 
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percentage of the annual resources of social security agencies.
In 1956, the compulsory deposit for social security 
revenues 
was abolished. Starting in 1965, the GOB replaced the tax

surcharge with 20% of the total receipts 
from the collection
of federal income tax. In 1967 this budget allocation was
reduced to 10%of the income tax payments and the BINDE received
 
a new source of income arising from the Financial Operations

Tax (See Source and Application of Funds Statement in Annex VI) which
the bank continues to receive. setThe percentage of federal income tax
receipts allocated to the BNDE was eliminated in 1968 and the

bank now receives federal budget support 
on the basis of the
Bank's annual investment budget approved by the Ministry of
 
Plannirg.
 

c. Financial Structure and Operations 

The BIWE, acting as the GOB's major development-lending

institution, is responsible for channeling federal resources
 
made available to the bank into the economic sectors accorded

priority by the GOB and for stimulating additional investment
 
in these sectors by affording investment guarantees to investors.

In 1969 direct assistance by the bank to borrowers 
 in the form

of long term loans totalled US$510,067,0OO and collateral
 
guarantees provided by the Bank in 
 1969 totalled US$111,821,O00.
The direct financial assistance provided by the BEDE, as wall as,
the total amount of guarantees extended by the bank from 1960 to 
1969 are shown in Exhibit B of Annex VI. 

In providing direct financial assistance to borrowers, the BiDEutilizes not only the Economic Reequipment Fund which represents
the greater part of the resources administered by the bank,
also employs & nui ber of special funds 

but 
which are also administered 

directly by the Bank. The special funds, each with a specific
purpose, complement the designated responsibilities of the Bank.
 
They are: 

FUITEC (Scientific Ylesearch and Development) 
FUDEPRO (Productivity Studies) 
FIPEME (Loans to Small Business)
 
FINAME (Credit for Purchase of Equipment) 
FUNSP (Technical Feasibility Studies)

FUNGIRO (Industrial and Commercial Working 
 Capital 

Financing).
 



The primary responsibilities of the BNDE, as delineated in its 
enabling legislation (Law 1628/52) as amplified 1n 1956 (Law

2937/56) were to provide loan financing for purpses of "reequip
ment" (modernization and expansion) and other sp 3cific develop.

ment activities. Listed in order of their overaLl priorities,
 
these were:
 

1. 	 reequipment and expansion of harbor and other
 
transport facilities;
 

2. 	 construction end expansion of the electrical 
power system;
 

5. 	 installation and.expansion of basic industries;
 

4. 	 construction and expansion of warehouses, silos,
 
meat pacling plants and slaughter-houses;
 

5. 	 development of agricultural and rural electrification; 

and
 

6. 	 other sectors of infrastructure development.
 

In the first years of operation, the BNDE concentrated its limited
 
resources in the fields of railroad transportation and electrical
 
power. In the late 50's, as the bank 
 expanded into new fields,
the emphasis shifted from transport investments to investments
 
in heavy industries, such as steel, nnd medium-sized manufacturing

enterprises, such as chemnicals, electronics, paper and textiles. From 1967
 
through 1969, the BNDF shifted from 
the financing of the steel and electric
 
power industries towards 
inc,'ased financing of transport, telecommunications,
 
and agriculture. Loa:z)s in the transport sector increased from 0.3% of the 
total BNDE lending in 19 67 to 26. 8% in 1968. In 1969 transport lending
 
represented 20 of the BNDE total leading.
 

A3locvtion of BNDE Cruzeiros Fixancing 
196'-69 (in NCr$1,000) 

Nource: BNDE 

Sector 	 IC7lNCr$1967) 1968(NWr$1968) 1969(yCr$1969) 

Electric Power 	 183,700 88,563 40,84
Transport 1,944 265,291 263,5(< 
Telecommunications 
 - 56,000 99,500

Mining 
 - 18,794 4,000
Steel 272,954 57,038 137,000
Other Manufacturing 231,908 405,704 644,225 
Agriculture 	 18,444 45,122 82,500 
Education and Research 43,737 
 31,416 47,637
 
All other - 22,461 29,,783 

Total 752,687 990,389 1,348,795 
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The amounts of BE financing in the transport sector for 1968 and 1969 
are detailed in Exhibit A, Annex VL 

For the two year period 1968-69 the Bank provided approximately NCr$2,38million (US$600 million) in direct financial assistance in the form of
long terms loans. The rural roads construction program executed during
this two year span represented approximately 4.4% of the total of direct
 
financial assistance.
 

During 1968 and 1969 NCr$130,200,O00 from the Economic Reequipment Fundwere applied to road construction programs. Of this amount, NCr$104,077,000(80%) were committed to the 12 projects financed under the pilot program
(See Annex VII Exhibit D). 

d. Finarc al Position 

The BNDE's overall financial condition appears satisfactory. Comparative

year-end Balance Sheets for 1965 through 1969 appear in Annex VI Exhibit C.In 1968 and 1969 the real value of the cruzeiro-financing operations approvedby the BNDE increased by 6% and 12% respectively. An average growth rate of
15. 5%per annum is projected over the next 3 years. The BNDE portfolio has grown from the equivalent of US$278 million in 1965 to US$749 million in 1969for a compound annual growth rate of 14% - Capital and Reserves during the same period grew from US$135 million to US$632 million, a compound annual rateof 38%. This rapid growth rate is the result of the BNDE policy of capitalizing total earnings less the provision for portfolio losses each year and ofthe increases in the annual GOB contributions to the BNDE through the MonetaryReserve Fund and the Federal Budget (see notes 1 and 2 to the Proforma Sourceand Applications of Funds Statements in Annex VI Exhibit E) which are notrepayable. Consequently, the BNDE Debt/Equity Ratio has been reduced from2:1 in 1965 to the 1969 low of 0.45:1 (debt determined on the basis of total
liabilities). Despite the indicated net growth in Capital and Reserves$ the

BNDE since 1952 has incurred a gross capital outflow of the approximateequivalent of US$530 million. This capital loss, morewhile than offseteach year by the large GOB contributions, has resulted from the BNDE loanterms which have failed to maintain the real value of its portfolio underinflation. In 1969, new loan contracts began to carry monetary correctionthough at less than the full rate in the case of some programs. 

The 3NDE Comparative Operating Statements for 1968 and 1969 appear in Annex VIExhibit D. Gross annual income from the portfolio as a percent of the average
portfolio was 7. 2% in 1969, 11. 2% in 1968 and 17.6% in 1967. The decline in1968 was due to the loss of income from the BNDE loan to the National Steel
Company which was rescheduled during that period at a reduced interest rate.This loan represented a considerable portion of the BNDE portfolio revenuein 1967. In 1969, the BNDE changed its accounting procedure to apply monetary
correction directly to the capital accounts rather than through the income 
statement which explains the revenue decline from the previous year (see
Comparative Income Statements for 1968 and 1969 in Annex VI Exhibit D). Grossincome as a percent of average total assets showed this same pattern, 5.6%
in 1969, 19688. 4% in and 13. 0% in 1967. 



42.
 

Total expenses were 1.8%of average total assets in 1969, 2.1%in 1968 and 
2.3% in 1967. Administrative Expenses decreased 11.1%in real terms in 1968 
and another 4.6% in 1969. 

The ENDE has shown an acceptable level of profitability over the past 3 years. 

Profits after adjustments for portfolio losses were 4.0% of average total 
1968 and 1L 5% in 1967. This decrease in profitabilityassets in 1969, 9.3%in 

resulted from the decrease in income discussed above. Portfolio losses were 
1969, . 05% in 1968, and . 04% in 1967.•03% of the average portfolio in 

Lacking private deposits, the BKDE has no official reserve requirements. 
However, as a provision for liquidity, the BNDE has established a Minimum 
Cash Reserve belowvhich the sum of cash and near-cash items is not allowed to 

fall. This Minimum Cash Reserve is a contingency fund calculated quarterly 

and based on projected cash flows and anticipated projects overruns which may 

require additional BNDE financing (see note B to Proforma Source and Application 

of Funds Statements in Annex VI Exhibit E).
 

The BNDE has no rediscount lines available to it. The BNDE legislation 
provides, however, that the Bank may make supplementary budgetary requests 

through the Ministry of Planning under appropriate circumatances. 

The Capital of the BNDE airunted to the equivalent of US$220 million in 
December 31, 1969. This Capital has not been issued In the form of shares but 
is based in the original GOB contribution contained n the BNDE enabling 
legislation of 1952 (Law 1628/52). The BNDE Capital is owned entirel, by the
 

GOB which is represented by the Minister of Planning. 

To complement its lending program, the BNDE provides gutrartees for foreign 
credits as agents for the National Treasury and for its own account. in 1969, 
foreign credit guarantees were made in the equivalent of US$111 million. No 
provision ia made by the BNDE for guarantees administered by the £WDE but 
executed by the National Treasury for the latter's account. The BNDE provides 
t'or Lts own guarantee exposure through its Reserve for Portfolio losses which 
amounts to 5% of the WIlDE loans and guarantees outstanding, At the end of 
1969 the BINDE had a guarantee exposure equivalent to US$ V_4 million. 

e. Orpanization 

The administration of the Bank consists of the Administrat .ve Council and the 
Board of Directors. The Administrative Council is composed of six members and 
the President of the hwink who is chairman. The Administrat ve Council 
establishes the general policy guidelines to be followed b- the Board of 
Directors and makes decisions on all questions pertaining to the Bank's 
internal regulations. The Board of Directors consists of a x members, namly, 
the President of the Bank, the Director Superintendent and four Directors.
 
The primary function of the Board of Directors is that of ixecutive management 
of the Bank. 

The BNDE has established seven organization division withi, the Bank:
 
Administrative, Economic, Financial, Legal, Resources, Spec ial Operations 
(concerned with the Special Funds) and Operations. The Ban)'s organizational 
chart is as follows: 
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The Rural Road Construction Program is handled as an integral part of the
 

Operations Department and the overall responsibility for the supervision
 

and implementation of the program rests with the BNDE Director responsible
 

for that Department. The Operations Department is divided by economic
 

sectors into three separate units (ndcleos) each of which is the respon-


The areas ofsibility of an "assessor" of the director (see Exhibit below). 

responsibility for each "ndcleo" are: 

Unit I - electric power sector, telecommunications and transpor

tation 

Unit II - agriculture production, agricultural processing, ferti

lizers, chemical industry
 

Unit III- mining, steel, other manufacturing industries
 

Unit I, which is responsible for the administration of the rural roads
 

construction program, is further divided into two divisions: the Division
 

of Project Analysis and the Division for Project Control. The Intensive
 

Review of the BNDE's previous rural roads program included a complete
 

examination of the responsibilities of each of these divisions. The 

professional staff which both of these divisions draw upon is competent
 

and well trained. It consists of five engineers, four financial
 

analysts, one economist and two attorneys.
 



fthibit: 	 ORGANIZATIOI CHART OF THE 
DEPARLMUT OF OPERATIONS 

DIRECTOR 

IUNTI I IWITI I 	 LIT II
 

t CIEFUNIT I - Electric Power, Transport, 
Telecommunications. 

UNIT II -	 Chemical Industry, Agriculture
Analysis Control 
Division Division UNIT III - Mining, Steel. Industry, Mechanial 

Industry.
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The educational qualifications of the key personnel are as follows: 
Director of Unit I - Civil Engineer - Major field: Highwayand Railway Engineering, Post Graduate Training in Economics. 
Assistant Director for Project Analysis - Civil EngineerMajor field; Highway Engineering with Post Graduate Training

in Economics. 

Assistant Director for Project Control: Civil Engineer 

Chief, Financial Analysis - Economist with Post-Graduate Training. 

It is anticipated in the expanded BNDE/USAID program that the average
size of projects undertaken will be in 
 the same range as in the pastprogram. In the present proram) the 12 participating states areundertaking NCr$170,323,000 (approximately US$38 million) worth ofconstruction programs. The average project cost has been approximatelyNCr$14 million (US$3.1 million). Assuming samethe avei.age cost perproject, the expanded program of US$83 million will be used in approximately 26 projects over the 3 year period of the loan, 8 toa year. 	 or 9 projectsThe BNDE in its original program committed its resources in 12projects over a two year period, or 6 projects a year. To administerthe expanded program, the Division of Project Analysis will have to beexpanded, specifically in economic analysis, and the Division of ProjectControl will require assistance to monitor and inspect the on-goingconstruction projects. These needs have been discussed with the BM[DEand it has been mutually agreed that: 

1) 	 The BNDE will increase the staff of Unit I as needed to assistin the analysis of economic sections of the loan presentation;
this 	will be accomplished either by the formation of a specialwork 	group in charge of the rural road program, or by an overall increase in the staff of Unit I. The extent and timingof this increase will also depend on program needs;
 

2) 	 local consultants will be retained by the BNDE, the cost ofwhich will be financed from loan funds, to assist the DiviAionof Project Control with the on-the-job supervision and monitoringof construction projects. The consultant engineers willinspect projects under construction as necessary tocheck (1)the control of the work (2) the materials testresults, and (3) the method and computations of paymentquantities. The consultants will also certify, to theBNDSE, the quantities of work performed for payment bythe NIDE. (See Technical Analysis Section II B), 
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2. 	 DM - Departamento Nacional de Estradas de Rodagem (National 
HIghyay Departmient) 

The DNER was organized in 1945 as an integral part of the Ministry

of Transportation, with administrative and financial .utonomy to execute
 
and finance all technical and administrative services concerning the
 
study, plans, specifications, budgeting, construction, reconstruction,
 
and improvement of all highways included in the Federal Highway System.
 
The DNER receives a portion (79.5%) of the yearly revenues from the
 
Unitary Fuel Tax which is the sole source for the National Highway Fund
 
and is responsible for passing to the state highway departments and the
 
municipalities their share of this fund. By law the DNER receives 39.5%
 
of the yearly receipts from the Unitary Fuel Tax, all state highway
departments receive in total 32%, and municipalities 8%.
 

The DNER is administered by the Administrative Council; a Director
 
General, an Attorney General and the Directors of Administration,
 
Planning, Construction, and Operations. The Administrative Council
 
consists of the Director-General as President, the Vice-Director General,
 
the four chiefs of the Directorates, and the Atthorney General. This
 
Council acts as a "Board of Directors" for the tctal operation of the
 
DNER. (See organizational chart, Annex VII). 

In Aigust 1967 the DNER established a Special Working Group to coordinate 
the 'anning and execution of road construction projects arising from 
agreements made between the DNER and other federal government institutions 
such 	as the BNDE or the IBC (the Brazilian Coffe Institute) and state
 
government agencies, such as IGRA (the Institute for Agrarian Reform of Rio 
Grand,, do Sul). Initially, the Special Working Group consisted of two 
engineers however at this time there is only one engineer. 

Under the agreement (See Exhibit E of Annex VII) signed with the BNDE in 
December of 1967 for te execution of the Bank's rural roads construction program, 
the DNER is responsible for: (1), receiving the project proposals from the 
states and examining the technical specifications of the roads proposed 
for financing under the program; (2) coordinating and inspecting the 
execution of the work on each project; and (3) earmarking resources 
from 	the states' portion of the National Highway Fund necessary to
 
meet 	the amortization schedule of the subloans. Such deductions are
 
made 	by the DNER central accounting offi.ces in Rio. 

These DNER responsibilities were assigned to the Special Working Group
 
ref'erred to above. The technical elements of the project proposals are 
checked by an engineer and passed with his comments to the BNDE. The 
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responsibility for supervision and inspection of the projects during
construction has been delegated to the DR District Offices which 
conduct periodic inspections of the projects. Since the DUER is
 
concerned primarily with projects on the interstate construction
 
program (the Federal Highway System), the District Offices' inspec
tion of construction on other programs is largely limited to fiscal
 
control.
 

In the expanded BNDE/USAID Program, the D=R Central Offices and
 
DNER District Offices will continue to receive and review the requests
 
submitted by the states and municipalities for proposed construction
 
projects. They will give recommendations regarding the technical
 
aspects and selection of proposed projects. They will also continue
 
their present functions of periodic overall inspections of construction
 
work on Federal Roads and inspections of fiscal control over other
 
projects. As noted in the preceding section however, the inspection of on
going MIDE Projects will be supplemented and significantly strengthened 
to ensure adequate supervision of all aspects of the Bank's program. 

3. Regional Development Organizations 

An increasingly important planning and implementation role is 
being played in Brazil by regional development organizations. Below 
is a description of these organizations and a description of their 
role in the Rural Road Construction Program.
 

To decentralize and, at the same time, elicit development planning 
more conristent with local conditions, the GOB has divided Brazil 
into four regions and created a development agency for each. The 
first created was SUDENE (Superintendency for Development of the 
Northeast) in 1959, for all of Northeast Brazil. The most recent 
has been SUDECO responsible for Central and West Brazil. Each has 
a main uffice set up at one of the major state capitals in the area 
for which it is responsible. All of these agencies are dependencies
of the inistry of Interior which coordinates planning at the federal 
level with the Planning Ministry. 

Budget allocations are made directly to these regional organizations 
as part of the Ministry of Interior budget. Following is a list of 
the four regional organizations with their geographic coverage: 

1) SUDENE: Maranh~o (part), Piaui, Ceard, Rio Grande do Norte, 
Paraiba, Pernambuco, Alagoas, Sergipe,
portion of Northeast Minas Gerais. 

Bahia and a 
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4. State Highway Departments 

The State Highway Departments (DERs) are responsible for the 
construction and maintenance of the state highway network. The 
departments execute or cooperate with state planning agencies in 
the preparation of the state highway plans and are solely respon
sible for performing all technical services required to construct 
the highways for the planned network. In addition, the state 
departments regulate public transportation services, police the 
use of highways and assume responsibility (construction, mainte

5nance, policing for municipal or federal roads in the state that 
have been delegated to the state department by the National Highway 
Department or a municipal government.
 

The organizational framework of the highway departments are essentially 
similar. The detailed elements of each department vary slightly 
from state to state, however, as a result of the organizational 
studies made under the National Transport Survey (GEIPOT) and the
 
recent emphasis on more efficient organizations, many state high
way departments have been reorganized along the following lines:
 

1. With the exception of the few autonomous state highway 
departments which are directly responsible to the state 
governor, the DERs are integral sections of the states' 
Departments of Public Works or of the Secretary of 

Transportation. 

2. The governing council of the state highway departments,
 
known as the Highway Council, is composed of the director
 
of the highway department, a representative of the depart
ment of public works or the Secretary of Transportation,
 
a representative of the state engineering association
 

and headed by an independent engineer appointed by the 
governor. The Highway Council is responsible for 
approving the policy, the programs and the budget of 
the state highway department.
 

5.The Executive Council is the board of directors for the
 
state highway department. It is composed of the director
 
of the DER acting as chairman and all of the division 
directors of the DER: planning department, operations 
division, engineering division and legal council. 
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In Goids a "mixed economy" corporation (CRISA) was formed under
 
State law, with 51-k state ownership and 49% ownership by private
 
and municipal investors. This agency operates as a public
 
engineering and construction company. It plans, designs,
 
finances and builds the intermunicipal road system. The
 
municipalities pay the cost of construction over a 5-year period
 
from their share of the National Highway Fund. The agency
 
charges no interest or management fees. Their sole source of
 
income is from contract charges which are generally less than those
 
paid to commercial contractors in the area.
 

The consortia and agencies also aid in the maintenance of
 
municipal roads by st iting maintenance standards and providing
 
financing assistance for the purchase of maintenance equipment
 
by the municipalities. The consortia and agencies are all
 
concerned with adequate maintenance of the roacs. In the
 
case of' Bahia, for example, the agency specifies in its
 
agreement with the municipality that if the latter does not
 
properly maintain the roads, the agency can have it done by
 
contract and deduct the cost from that municipality's share
 
of the National Highway Fund.
 

The present program will continue to encourage the formation
 
of such publicly controlled bodies, which promote joint plannir.,
 
execution and maintenance of municipal road projects.
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B. ANALYSIS OF BNDE/USAID RURAL ROADS CONSTRUCTION PROGRAM 

1. Technical Analysis 

The 	BNDE requires that all projects be supported by 
complete technical/engineering studies. Technical studies,
 
prepared by the state highway departments and municipal
 
consortia under the present BNDE program have been
 
reviewed by the Project Committee and were found to be 
adequately prepared in accordance with accepted engineering
 
practice. 

The 	 technical studies and information required by the EDE 
include.:
 

a. 	a map of the location of the existing or planned
 
federal, state and municipal roads.
 

b. 	A technical description of the existing road, if
 
the existing road is to be upgraded or improved.
 

c. 	 A preliminary plan showing the horizontal and 
vertical alignment of the new road, as well as
 
the charpcteristics of the base and surfacing.
 

d. 	Complete cost estimates and ;he financial plan
 
for the project.
 

e. 	A chronogram of construction work.
 

f. 	The recommended method of construction (contract
 
vs. force accouit)
 

g. 	A description of the sub-borrower's capability to
 
maintain the projects proposed for construction
 
or improvement.
 

The above data is submitted by the prospective sub-borrower to the Special
Working Grjup in the DNER. An engineer reviews the material for 
technical adequacy, adherence to established design standards and 
instructions, and reasonableness of the cost estimates and submits 
the entire project proposal including his comments and recomndations 
to the BNDE for final action. 

In the present BNDE program, the bank requires the sub-borrowers
 
to design and construct roads up to the geometric standards
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of a Clas; III road as defined by the DNIER. The majority of 
roads constructed under the present program are of Class III
 
standards, while some have been constructed to slightly in
ferior specifications. To clarify the design standarcis
 
acceptable under the program, the BNDE and USAID have estab
lished definite geometric standards for two classes of road:
 
the higher standards being those for Class III road and the
 
lower standards (Class IV) being the minimum acceptable
 
standards. (See Annex VII Exhibit A).
 

Roads with an estimated traffic volume in 10 years of 200 ADT
 
(average daily traffic) or less should be constructed to the
 
minimum (Class IV) standards, otherwise, the Class III stand
ards will be used. The Class IV standards would also be used
 
for penetration or development roads.
 

The ultimate purpose of this proposed program is to provide

year-round access to and from rural comnunities. The projects

defined in this program will be limited to roads providing this
 
service, plus a limited number of development roads, all built
 
to the above established geometric standards and specifica
tions. 
 Such projects can include new construction, reconstruction,
 
improvement or reconditioning, as these terms are defined in
 
Section I, page 12. 

In order to assure high quality projects, the sub-borrovers will be
 
required to duvelop more detailed construction specifications
for projects under this program. These specifications will: 
establish limits on the types of material that could be ucd'
to provide the all-weather surface. Also minimum compaction

requirements will be established at no less than 
'/' 
maximium dry density (andard Proctor test) for fills on
 
roads not expected to be paved within 2 years and at ',5j;

rrmaimuni dry density for the all-weather surface layer and
 
for f'ills on roads expected to be paved in the near future. 

Troe desiiri plans For proposed projects will be developed in 
two tag': ;. The F'irst stag e will consist of' the typical road
way cro:;.;- section and the horizontal and vertical aligivnent 
and estiiratecl drainage .t'uctia-rc.- basc-d on available air 
photography, or topographic map,-. From these plans, rough cost 
estimates will be developed for use in the economic analysis of 
the projects and this data, as well as, the plans will be 
submitted to the DNER and BNDE for their examination. After
 
preliminary project approval, more detailed plans will be
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on. a survey
made for contract purposes. These plans will be based 

They will include profiles of the
of actual field conditions. 

proposed roadwayp locations and size of
existing ground and the 

soils conditions# and availability
drainage structures, existing 

used for grading and surfacing. These
of local material to be 

prior to the 
final plans will be reviewed and approved by the BNDE 

to proceed with the projects All State Highway
BMIE authorization 

have the capabilities to
Departments and municipal consortia 
develop these plans, either within their own departments 

or through
 

the use of local engineering firma.
 

program provided for the construction of 6,400
The initial BNDE 

VII for complete list of projects
kilometers of roads (see Annex 

The average cost per kilometer in the program has been
financed). 

However, it should be noted that nearly two-thirds 
of
 

US$6,259. 

in the three states with the lowest cons

the roads financed are located 
The wide range of costs

truction cost per km ($3,018-3,974/km). 
type of terrain and the availability

between states is due mostly to the 
On the basis of the present BNDE

of adequate construction materials. 
projects and discussions with BNDE and DNER engineersp 

it appears that
 

the nationwide average for construction of projects 
under this program
 

should be approximately $11,000 per kilometer. 

In the execution of the present program the BNDE and 
the DfER strongly
 

all work to be done by contract rather than by the sub
encourage 

account" so as not to tie up personnel and equipment
borrower on "force 

In the proposed USAID/BNDE program,
needed for highway maintenance work. 
force account work by the sub-borrowers forces will not 

be approved
 

unless the sub-borrower can satisfactorily demonstrate 
that it is not
 

feasible to construct the project by contr-ct and that the 
use of his
 

forces would not result in any decrease in the roadway maintenance
 

Unless the sub-borrower can clearly demonstrate, by
operations. 

recent experience, that there would be no response from contractors
 

on a project, then all projects should be advertised
 to a call for bids 

If there is no response, or if the


for contract by public bidding. 

unreanonably high, it will be theresponsibility of the sub

bids are 
BNDE that it has the capability to do the work

borrower to satisfy the 
without reducing any maintenance effort. In isolated areas where there 

are no contractor sub-borrowers will be encouraged to group the projects
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The sub-borrower for the present BNDE financed project in the
State of Bahia is a Municipal Consortium, wherein the individual munici
palities are responsible for the maintenance of the completed projects.
In this instance the regulations established by the consortium specify

that if any municipality within the consortium fails to adequately
maintain the roads, the consortium can have the maintenance work done by
contract, with the payment thereof to be taken from that municipality's
 
share of the National Road Fund. 

To aid the states in maintenance capacity, the BNDE has made 
arrangements for outside financing for imported highway maintenance 
equipment, as well as, for financing of locally fabricated equipment
through the FINAME program (see page 30). The arrangement for imported
equipment was made through a commitment from Caterpillar to lend up to
$15 million to BNDE for subloans to the various states for highway

maintenance equipment. 
The financing is for Caterpillar equipment
imported from the U.S. As of this date, nine subloans have been
 
committed for approximately $7 million. 
The subloans are guaranteed by

assignments of the states' share of the federal highway fund, in the 
same manner as for the ENDE construction loans. 

The question of future equipment needL has been discussed 
the BNDE and equipment representatives, and the general concensus 

with 
is that

the Bank's expanded rural roads construction program may generate the need 
for an additional $5 million worth of imported equipment each year for at 
least the next three years. Outside financing for this equipment is

considered available through equipment manufacturers similar to the
existing Caterpillar loan. Therefore, the proposed loan will not include 
highway maintenance equipment financing. 

b. Availability of Contractors 

The availability of Brazilian construction and engineering firms
capable of performing the work proposed under this loan agreement has been
checked. The DNER maintains a list of registered prequalified firms 
determined to be capable of performing highway construction engineering
work. 
As of June 30, 1970 there were 244 prequalified highway construction
firms and 58 engineering firms. Following is a breakdown, by area and 
capital, of the number of construction firms with a registered capital 
over NCr$l00. 000,00: 

Capital in NCr$ (million)
 

Area 0.1 - 1 1.0 - 10,0 Over 10,0 

N.E. 
Pard 

Region (9 states) 12 
2 

20 
2 

1 
-

Mato Grosso I -
Goids 
Minas Gerais 
Espfrito Santo, 
Sio Paulo 

R.J. & Guanabara 

1 
15 
24 

3 

1 
20 
43 
23 

1 
9 
9 
8 

3 Southern States 
A-

18 
12T 

1 
29 
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The prequalification of these firms was based on the following data, 

submitted to the MER by each firm:
 

A. 	 Technical 

L Detailed list of all highway projec;s performed during the 
past 	5 years. 

2. List of all contracts presently underway and current status
 

of each.
 

3. 	 Detailed list and condition of all construction equipment owned. 

4. 	 "Curriculum Vitae" of all personnel from the Director down to 
the level of foreman. 

B. 	 Financial 

1. 	 Detailed accounting balances for the past three years, including
 

profits and losses. The accounting statements must be in
 

accordance with Brazilian laws and signed by a Registered
 

Accountant.
 

2. 	 Formal statement from at least two banks operating in Brazil, 

assuming the responsibility of guaranteeing the firm for con

tractual purposes. 

5. 	 Certificate issued by register offices of states wherever the
 

firm is located indicating whether or not any action regarding
 

claims, mortgages, or other obligations have been filed against
 

the firm.
 

These prequalified firms are fully capable of performing the added highway 

work proposed under this loan project. As can be seen above, the number of 

firms located in the frontier area of Pard, Mato Grosso, and uoids are limited. 

HLwever, many of the larger firms & are capable of working anywhere in the 

country and could move crews to these areas for construction projects. There 

may be a few isolated cases in which no constructor would be available. In 

such cases the work could be performed by DER forces under the conditions 
previously noted in this paper.
 

c. 	 Availibility and Readiness of Projects for Financing 

The project committee made a review of the planning in the area of rural 
road development to determine the availability of existing studies ready for 

financing under this program. The GEIPOT Master Plan for highway construction, 
developed in the Brazilian Transport Suvvey, included a number of such projects.
 

These roads were recommended.on the basis of valid economic justifications and
 

many could be approved for financing immediately. A list of these projects
 
appears in Annex VII Exhibit C. 

The DNER for its own transport program and in reviewing state transport 

programs is presently using the GEIPOT Transport Survey as a guide for its 

construction program. It will be noted that the list of GEIPOT roads eligible 

under this program includes some projects to be constructed to a Class II level. 

This 	was due in some cases to the fact that the consultant group performing 
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the Transport Survey did not recommend co. .ction of any project
 

lower than Class II, regardless of the pro, ted traffic on the
 

road. The location of the road and the prcjected traffic were the 
in the Annex. Thedetermining factors in listing the projects 

project committee feels that a detailed analysis of some of the
 

projects proposed for the latter part of the program (1975-1976)
 

may indicate that their construction would be feasible on a staged 
an analysisconstruction basis within the present program. Such 

would be based on stage construction of the road at an earlier date,
 

lower costs for a lower category road (Clabs III or IV) and the
 

possibility of increased benefits since the entire network would not
 

be completed.
 

A municipal consortium in the state of Rio Grande do Sul (CINTEA)
 

has completed a regional planning study which recommended construction
 

of 5,000 kms of rural roads. The existing BNDE program included 
1,968 kilometers are ready for construction. In addition, six states
 

have developed proposed projects which are awaiting financial assistance.
 

Following is a list of the projects on which planning studies have
 

been made:
 

1. GEIPOT Survey 6,098 kms estimated cost US$ 67,000,000
 
2. CINTEA Study 3,000 kms estimated cost 22,000,C0 

5. Maranhlo (DER) estimated cost 5,000,000
 
estimated cost 1,000,000
4. Parand 


5. Parg (DER) estimated cost 6,OOO,00 
estimated cost 1,000,000
 

estimated cost 1,000,000
 
6. Bahia 


7. Piaui 

8. Espirito Santo estimated cost 4,000,000
 

Total US$105,000,000 

Some of the above projects will require additional study in order to
 

meet the economic justification requirement established for this program.
 

However, with the studies already made and the data available, the
 

additional requirements could be met on many projects within short time.
 

It is estimated that at least 30 of the above projects could be ready
 

for BNDE action within one month.
 

Conclusion
 

The techniu.l criteria established and the procedures used by the BNDE
 

in their present programs, and strengthened as noted above, will
 

adequately cover the technical aspects of projects approved for cons

truction under the USAID/BNDE program. 
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2. FIACIkL ANALY6IS 

The BNDE has developed an expanded 3-year (CY 1971-73), 
nationwide program for the construction and improvement of 
rural roads. As in the BNDE-DNER pilot program. sub-borrowers 
(state highway departments, municipal consortia and special state 
agencies charged with the responsibility of construction of rural roads) 
will be required to contribute 40%of the cost of each approved project. 

Of the total $83 million program, US$33 million :f the expanded program 

will be financed directly by the sub-borrowers, with the balance of the 

program being funded equally by the BNDE (NCr$ equivalent of US$25.0 
million) and by USAID (NCr$ equivalent of US$25.0 million). 
Therefore, the proposed financial plan is as follows (in US* million): 

Source Amount Percentage 

A.I.D. 25 50% 
BIWE 25 
Sub-Borrowers 333 0 

The resources made available from the USAID loan, as well as the 
Bank's own resources will be utilized during the 5-year program in 
the financing of eligible projects throughout Brazil. Due to 
the BNDE's 18-24 months disbursement schedule for subloans 
(see Section 1iB. 5), the final disbursement of USAID 
funds under the program is expected to be made before the end 
of CY 1975. 

The projected disbursement schedule for the expanded rural roads program 
is included in Annex V1 It is the intention of the BNDE 
to apply repayments from the present pilot program to the 
expanded program and to apply repayments of subloans made 
under the expanded program to the ;ontinuation of the program 
beyond 1975. The Baun. has also indizated its intention to 
support the rural roads program from 'he reapplication of 
resources and additional BNDE resources through 1976 
at a level at least equal to the highest reached under the
 
joint BZDE-USAID program. These commitments, however, were
 
given informally, sLice the BNDE's policy and practice is
 
not to formally comit its funds in adivance to any program
 
beyond a 5-year period, and even within that time frame,
 
rebudgeting is very common. The projected disbursement schedule for
 



61 

1971-76 contained in Annex VI demonstrates the funding level 
of the program for 1971-73 during USAID assistance, and shows 
what inputs will be necessary by the BNDE (from its own re
sources or new loans) to attain similar funding levels from
 
1974-1976. 

As in the present program, sub-borrowers will be responsible for 
financing 40%of total project costs. The costs of consultants 
retained by the sub-borrower to assist with the economic analysis

of projects may be considered as part of the sub-borrowers' 40% 
contribution. If a road to be improved or constructed by the sub
borrower coincides with the alignment of a federal road, the 
DNER will finance not less than 40% of the estimated cost of 
the work to be done on that road, the remaining 60% to be 
financed from resources available under the BNDE program and 
repaid by the sub-borrowers.
 

For the financial analysis of subprojects, the BDE requests sub
borrowers to present: (1) the complete financial plan for 
the project, (2) their budgets (operational budget 
and investment budget) and balance sheets for the past three
 
years, (3) their anticipated revenues and expenditures 
and (4)information on all outstanding loans and the guarantees
 
offered on the loans.
 

The financial analysis of the sub-borrower by the BNDE Work Group
 
focuses on the financial ability of the borrower to support
 
the program without impairing the borrowers' maintenance
 
capabilities during project execution and secondly, the
 
ability of the borrower to repay the loan financing, including
 
the type of guaranty offered by the borrower.
 

The BNDE requires that all loans to state highway departments
be guaranteed by the states' share of the National Highway Fund 
(see SectionII A2 for discussion of National Highway Fund). 
As the DNER is responsible for approving the allocation of
 
National Highway Fuwd resources to the states and municipalities
 
and since the DNER is always a signatory to the loan agreements
 
under the rural roads program, the loan agreement is in effect
 
the power of attorney for the Bank to collect the amount of 
the state debt to the Bank before the DNER releases the State's 
share. Loans to municipal consortia and other special agencies 
are guaranteed by the municipalities' share of the National Highway 
Fund or the consortia 's or special agency's other sources of income. 
For example, in the state of Bahia the loan was guaranteed with 
royalties owed to the state government by the federal oil company 
for pumping oil in the state.
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In accordance with the limits Imposed by the Bank in the past 
program, no loans will be made under the program which together 
with loans fron all other sources would encumber in any given year 
more than 60% of the sub-borrower'B share of the National Highway
Fund (in the case of state highway departments) or other sources 
of income (in the case of municipal consortia) and special state agencies). 

The terms for subloans under the pilot BNDE-DER program were
 
established specifically for the rural road program and incor
porated in the BNDE-DNER Agreement. The interest charge on all
 
subloans was set at 9.5%per annum in addition to the other
 
fees charged by the BEDE specifically:
 

1. 	Opening Ccmmission - collected at the rate of 1% of
 
the amount of credit granted.
 

2. 	Supervision Charge - collected at the rate of 0.5% 
during grace period and 0.25% during the amortization 
period of the loan. 

3. 	 Commitment Fee - collected at the rate of 1% per annum 
on the undisbursed balance of the loan if the borrower
 
fails to achieve planned goals and therefore is unable
 
to draw-down the loan as programmed. The fee is 
collected for the late period of each planned draw-down. 

4. 	Late Payment Charg - collected at the rate of 1% per 
month of the amount of any payment overdue. 

The 	unpaid balance is monetarily adjusted under the criteria 
adopted by the BNDE (in accordance with National Monetary Fund 
determination), however, under the terms of the BNDE-DNER 
Agreement the sum of all charges to the sub-borrower including 
interest, fees, and monetary correction cannot exceed 20% per 
annum. As the official rate for monetary correction during 
1968 and 1969 was 25% and 18.9%respectively, the Bank has in 
fact been subsidizing loans under the rural roads program.
 
For 	the expanded program the Bank's president has indicated 
his intention to preserve the 20 maximum overall charge to
 
its borrowers, which the Bank's experience suggests is the
 
highest rate acceptable to the borrowers considering the
 
objectives of the program. The Bank may, however, reexamine
 
the allocation, within the 20, limit, of the interest, fee
 
and monetary correction charges. (See Annex _I; Exhibit D).
 



In any event, subloan charges under the new program will be subject
 
to A.I.D.'s approval if the loan is authorized.
 

The grace and amortization period for each loan will be established
 
according to the needs of the individual sub-borrower and the

conditions peculiar to each project, however, they are not to be less
 
than 7 years nor more 
than 15 years, as under the original BNDE
 
program.
 



%. ICOMKUC ANALYSIS 

As was true of the original BNDE program, the projects to be
 
financed by the Bank under its expanded road construction program
 
are basically secondary, rural access roads, linking municipali
ties with each other, or connecting them with the primary feder
al and state highways. The program is intended to promote the
 
development of agricultural municipalities and agricultural areas
 
which lack connection with the trunk highway system, and are
 
therefore isolated from supply sources and from processing or
 
marketing centers.
 

The section on "Project Justification" outlined in some detail
 
the kinds of economic and social benefits to be expected from the
 
construction and improvement of such roads in rural regions. This
 
section is concerned with the measurement, or quantification of
 
such effects. The objective of this quantification is to provide an
 
economic justification for the program, and to permit the selec
tion of' projects by the BNDE on economic grounds. Under the
 
existing system, this justification depends on (1) the economic
 
analysis contained in the borrowers' application for financing
 
and (2) the economic analysis performed by the Bank's own staff.
 

The criteria adopted by the BNDE and followed since the inception
 
of its present program in 1968 took into account a number of lim
itations which derive from the objectives and definition of the
 
program. These considerations, which continue to be applicable
 
for the expanded program, include the following:
 

(1) 	Since the program contemplates continued planning,
 
presentation, and analysis by the state DERs and
 
municipal consortia the economic methodology
 
utilized should be sufficiently simple to be applied
 
by such borrowers. For example, the required use
 
of computers by the state DERs at this time would
 
be unrealistic in all but one or two states. The
 
methodology proposed should be sufficiently flexible
 
to provide the basic economic analysis Lnd justifi
cation from all participating states, while at the
 
same time permitting a more sophisticated analysis
 
wherever it can be provided.
 

(2) 	The analysis required should take account of the
 
fact that in most states the available data and
 
statistical information is very limited. The objec



tive 	is, first, to utilize the available data from all
 
accessible sources (including DER, DNER, IBGE, GEIPOT
 
etc.) and second, to develop the sub-borrover'a capacity to 
gather the necessary data, to facilitate the analysis for 
future projects. 

(3) 	Unlike the heavily travelled primary state and federal
 
highways, the roads built or improved under the BNDE
 
program will often have a low existing traffic level,

and in some cases - where there is no existing road
 
no traffic at all to start with.
 

(4) 	 The most important benefits expected for the BNDE projects 
are the "indirect benefits" which normally result from area 
development (such as increased and diversified ngricultural
and industrial production, increased rural employment, 
improved educational and health facilities, etc.) which 
are difficult to quantify, as distinguished from the so
called "direct benefits", of reduced vehicle operatingi 
costs. Since only some of the indirect benefits are 
reflected in increased traffic volume, any methodologiy
based exclusively or primarily on measure.;ent of the 
direct benefits, by ignoring the paramount inidirect 
benefits, would understate the overall benefits attici
pated under the pr-ogram. 

(5) 	 Finally, the cost;; of construction and es[;ecialiy of tpgrading 
or improving the :inds of roads to be inci.ioe, Jn this program, 
are relatively low. Therefore, the iethodolojv, t;.-el for the 
economic analysis should not be :o complex uand co.;tly as to 
be out of line with the estimated costs of execithj;- the 
project.
 

With these considerations in mind, the BNME and DVE.' ii the "irst phase
of the progrmn adopted a simplified approach to the ccono!,ic analysis
of the projects presentecl for financing. 
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Under thib initial phase of the BNDE program the states were
 

required to provide in their proposals (a) an economic des

cription of the area in which the project was to be executed
 

(b) production statistics on each municipality for a 5-year
 

period (c) a description of the present road network (d)
 

traffic statistics if available (e) estimated transportation
 

costs and (f) a discussion of the direct and indirect benefits
 

anticipated from the proposed investment. The quality of the
 

analysis submitted by the states in accordance with these
 

guidelines varied widely, since many DERs do not have even
 

one economist on their staffs, while others retained consultant
 

firms to prepare their applications.
 

Upon receiving a proposal. by a state DER, the BNDE sent a
 

working group out into the field for a 4-5 day visit to analyze
 

the project. This working group included the one and
 

only economist from the BNDE who had the responsibility of
 

working on all the projects. As a result of these limiting
 

factors, the final report and recommendations submitted on
 

each project by the BNDE working group contained a rather
 

perfunctory section on economic justification. The economic
 

section of the report normally contained the relevant data, e.g.,
 

production data by crop, number of months the present road
 

system was impassable because of rain, etc., but these data were
 

not analyzed by the use of even an elementary economic model.
 

In sum, the economic justification was based on an analysis
 

of the characteristics of the area, location of markets, and
 

general limitations imposed on the area because of the inadequacy
 

of the existing transportation system. This justification,
 

relied on the perceived agricultural potential of the region.
 

As staced in the Section I of this paper, the present program
 

is intended to expand and improve upon this existing system
 

for economic justification. This will be accomplished by pro

viding the sub-borrowers with a simple methodology to be used
 

The states will. receive assistance in
in evaluating projects. 

the form of guidelines, incorporated in a manual, to assist
 

them (or their consultants) in the preparation of applications.
 

Likewise, the BNPE wiltl increase its staff as needed, to provide
 

the necessary strength to analyze and evaluate the economic
 

presentations.
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The remainder of this section briefly describes the econoic analysis
to be used by the BNDE under its new and expanded road construction
 
program. Additional technical detail and information supporting
this method of analysis are contained in Appendix 
V. For ease ofreference, the three methods used by the states and the BNDE to
determine the economic justification of the projects will be called
 

(a) GEIPOT
 
(b) 	GEIPOT (simplified)
 
c) Area Analysis
 

(a) GEIPOT Methodology
 

This refers to the method of analysis used in the Brazilian
Transport Survey to determine the priority highways included in theGEIPOT Master Plan. This methodology is considered adequate considering existing conditions and available data in Brazil. 
 It is also
considered to be a conservative estimate of the total benefits since
it does not consider indirect benefits resulting from the program.
This analysis will therefore be accepted and relied upon to support th
economic justification of any BNDE projects which were specifically
analyzed in the GEIPOT studies and included as priority roads in the
Master Plan, provided the benefit/cost ratio is equal to or g:raterthan unity, utilizing a discount rate of 10%. The fundamental
criterion for determinig investment priorities and programs under
the GEIPOT survey was that any highway constructed or improved
should in its opening year yield benefits equal to or greater than
the rate of the opportunity cost of capital times the capital invested.
The calculation of benefits to be derived from a project considered
only direct benefits, including reduced vehicle operating costs (VOC),
reduction in breakage and spoilage, increase in average size of trucks and
reduced maintenance costs. VOC'sfor existing and proposed roads were
calculated by a method explained fully in Appendix V. 
Briefly,
however, the consultants determined the operating costs for different
types of vehicles for each type of road classification and
characteristic. 
VOC's were taken to be a function of road surfaces,

gradients, and terrain. 
 The direct benefit of any proposed road
improvement was calculated by using these standard, nationwide VOC'sin combination with estimates of changes in traffic patterns in order to
estimate savings in VOC's. 

Future traffic growth was estimated separately for passenger cars,
buses, local truck traffic and long distance truck traffic. Eachstate was divided into traffic generating zones, generally embracing
only one juction of the future highway system, and insofar as
poosible homogeneous with reference to production and 
development
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projects. 
 Each zone was analyzed as td kgricultural and industrial

potential (surplus or deficit), existing routes of transport, and per

capital income trends to arrive at forecast rate of growth in demand
for transport between pairs of zones. 
 These computations were made for
1976 and compared with the base year of 1967. 

The GEIPOT study has identified approximately 098 kilometers of agricultural roads which if constructed will yield a benefit/cost ratio

equal to or greater than unity utilizing a discount rate of 10%. 
Thus
these roads will be eligible for financing under the program without
 
additional economic justification.
 

(b) Simplified GEIPOT Methodology
 

In the case of project proposals which were not analyzed in the

GEIPOT Transport Survey, HNDE applicants will have the option to provide
such justification pursuant to a simplified analysis. 
This method is

expected to yield a similar degree of accuracy in estimating economic

benefits and costs, since it relies heavily on both the methodology used
and data collected by the GEIPOT studies. 
For example, the States will
 
be furnished VOCc 
for different classes of traffic and different regiolls
of the country, with appropriate instructions for their use. 
 The DERs
will also have access to the GEIPOT estimates for product movements
 
between traffic zones. 
Should the states wish to update these growth

rates in the light of information that became available since the GEIFOT
 survey was conducted, they will be encouraged to make the necessary
 
revis ions.
 

The sub-borrowers will be required to conduct origin and destination
 
surveys, supplemented with routine traffic counts where necessary.

They will also be required to survey the existing vehicle fleet,

data for which are readily available. With the information thus

obtained, they can quantify the direct benefits of the roads by

relating the cost surveys described to the estimat.!d traffic on the 
new road. 

The simplification of the analysis lies in the met iod of estimating
future generated traffic, 
The GEIPOT consultants "onducted 
a thorough

examination of each traffic zone in order to arriv) at the estimate
 ror this class of traffic,. The nub.-borrowers will use one of three
 
)ptions 

a) use GEIPOT figures, if they are still apalicable, for the 

area to be influenced by the new road; or 

b) undertake a similar study of their own; or 
c) 
 assume a unitary elasticity in demand for transportation,
 

as is commonly done both In Brazil and in other developed
 
countries. See Annex V.
 

The use of the GEIPOT methodology by the sub-borraters will also be
simplified by the fact that the GEIP(OT study devel~ped standardized

va.lues of the following for each type of terrain and for each region 
of the country: 
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(1) savings in vehicle operating costs resulting from the improvemen 
or construction of different classifications of roads;
 

(2) savings in road maintenance costs resulting from improvement or 
construction of different classifications of roads;
 

(3) 
other types of savings (savings in breakage and spoilage, from
 
traffic accidents) resulting from improvement or construction 
of roads. 

Thus, once the sub-borrowers have established existing traffic and
 
projected traffic, they can utilize these pre-established values rather 
than undertake special studies to establish the values. 

The comparison of cost and benefits will be the traditional method of 
constructing the ratio of the stream of future benefits and costa. 
A
 
10% discount rate will be utilized in this calculation.
 

In the absence of GEIPOT identification of the road in question, it is
 
anticipated that the sub-borrower will utilize this methodology to
 
analyze projects where existing vehicle traffic in the zone of influence
 
of the proposed roads can be quantified.
 

(c) Area Analysis Method 

As noted above the original and simplified GEIPOT methodologies are
 
based primarily on direct benefits, i.e., the economic Justification 
of a given project depends on the reduced VOC and )ther user cost 
savings, the magnitude of which is directly related to the volume of
 
normal, diverted and generated traffic that will utilize a new roE.d. 
There are two important drawbacks to this approach as it applies to
 
the RNDE program. 

First, it is expected that some projects presented to the BNDE will
 
include proposals to build roads where no previous road, and therefore
 
no traffic, presently exists. This will be true in the case of so
called penetration or develolment roads into previously undeveloped 
areas. 
 In such cases, even the simplified GEIPOT methodology camot
 
be utilized.
 

A second drawback lies in the fact that the GEIPOT studies excluded
 
any consideration o' the indirect benefits that might result from 
construction projects, on the ground that such effects are difficult
 
to identify and quantify, and that the necessary complementary
investments would have to be considered also. Projects were therefore 
included or excluded in the Master Plan purely on the basis of direct
 
benefits 
(and such limited indirect effects as might eventually be
 
reflected In traffic flow increases). While some projects proposed 
for inclusion in the present program may be and will be Justified on 
the basis of their direct benefits alone, others may be excluded unless 
their expected indirect benefits are considared alan. 
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5) A description of the engineering alternatives available
 
to achieve the objectives, and a rationale for the alter
natives presented for financing. This analysis will
 
describe alternate standards of construction (e.g. Class 
III or Class IV), specifications based on type of traffic 
expected, and relate the different cost estimates to the
 
incremental benefits expected from each alternative. The 
BNDE has agreed that prior to disbursing AID loan funds for 
projects justified on the basis of indirect economic 
benefits (i. e., not based on the GEIPOT methodology of 
direct benefit analysis) the manual, describing the form
 
and content of the sub-borrower's presentation and analysis
 
of projects, will be completed for use by the sub-borrowers.
 

USAID is confident that there are a sufficient number of qualified 
economists in Brazil to conduct the analysis described above. In 
addition to government economists, there are 72 consulting firms 
registered at the National Highway Department (DNE.R), any of which could 
be used by the sub-borrower in drawing up their proposals. As an 
indicatic'n of the availability of qualified Brazilian economists, we
 
note that both the IBRD and the IDB no longer require foreign consulting 
firms to work on IBRD or IDB financed projects j.i Brazil. 

Conclusion
 

Any of the three methods (GEIPOT, Simplified GEIPOT, and Area 
Analysis) described above will enable the Joint USAID/EWDE program to
 
allocate its funds in the most efficient mnner, both with reference to 
alternative road px'ojects an well as to alternative investments in other 
sectors of the economy. The methods, moreover, are sufficiently straight 
forward to allow the sub-borrowers to plan and coordinate their own 
future highway building programs. 
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A6 Project Review and Monitoring Procedures 

Technical reviews will be conducted by the BIDE during every
phase of each project: 
 feasibility study. preparation of plans and
specifications, preparation of contract documents and biddingprocedures. Construction supervision will be provided by the DEER

and private consultants. In all cases the BDE will hold the

responsibility for final approval. 
 The BIDE will be guided bythe reviews and recommendation of D ME, and in some areas by regionaldevelopment organization (e.g. SUDAM, SUDEE) for their
final selection of projects for financing. The detailed constructionplans, specifications and cost estimates will be reviewed and approved,with reliance on DIER evaluation, prior to the construction of any

project.
 

As a part of the preconstruction reviews by the BIE, the jub-borrowera'
procedures and requirements for public bidding, contractor qualifi
cations, performance bonding, bid reviews, 
 and method of awarding
contracts will be reviewed. In the event of any deviation from the
approved procedures, the sub-borrower will obtain BNDE approval before 
awarding a contract or discarding the bids. 

Once a project moves into the construction phase the sub-borrower willprovide full time construction supervision and the BKDE will monitor

the projects through the use of a private consulting firm, with
periodic visits from its own staff. The consulting firm will provide

area engineers to monitor the sub-borrowers' supervision practices,

check the materials 
 test results and perform their own tests, reviewthe methods and computations of payment quantities, and certify to
the BNDE the quantities of work performed for payment. This certifi
cation will be used by the BNDE as the basis for payments to the subborrowers. The consultant firm will also make periodic maintenance
inspections of the completed projects during the period of the loan
 
program, to check the sub-borrowers' maintenance practices and to 
assure continued maintenance. 

5. BIDE Disbursement Procedures 

Included in the BNDE'a loan agreements are the complete schedulesfor the technical and financial implementation of the project. These
schedules computed on a quarterly basis set forth the financial contribution of the sub-borrower and the bank, as weV.an estimates for

the work to be completed in each quarter. The loan is disbursed
directly by the bank to the sub-borrower in accordance with these

schedules provided the sub-borrower has made its required contribution
and that a percentage completion of the work has been accomplished

as estimated. Sub-borrowers will submit repts on a quarterly basis 
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on the physical completion of the project and the e.pplication of resources,The consultants retained by the BNDE for project mnitoring will certify(1) the amount of work performed in accordance with the approved plansand specifications and (2) the payments made by the sub-borrower forthe project. As in the present program, variation& from the quarterlyschedule will be allowed for individual portions of the project aslong as 
the completion percentages planned are achieved for the project
as a whole. 
 If the sub-borrower has not performed as planned, the
next quarterly release is not madi until performance equals planning.
A financial penalty is assessed against the borrower for failure to draw
the quarterly funding in a timely manner. 
The penalty is assessed in
the smount of 1% per annum on the undisbursed balance for each day ofdelay b-yond the quarterly period in wk ich the tranche release was to
have been made. The Bank will continue to make periodic inspectionsand audits of the quarterly reports. The reviews are usually carriedout prior to the first two and last two releases. The first two
inspections verify the reporting accuracy and clarify questions of
reporting and calculation of allowable costs. 
 The last two audits
verify the total project records and physical completion of the projects
under the loan. 
 Final release of funds is not made to the sub-borrower
until all work is physically complete.

For reimbursement from 
 TD, the BNDE will submit monthly requests as
 

described in Section
 

6 Conclusion
 

The USAiD technical analysis of the BNDE program includeddiscuss ions with (1)BNDE personnel and intensive reviews of project
evaii,.tion and implementation procedures, (2) reviews of projectantl:-,fls and contracts, and (3) inspections of several projects underconstruction including spot checks of sub-borrower implementingprocedures and compliance with 
INDE requirements (see Annex Vil
Exhibit I for reports of field inspection). 
 USAID/B concludes from
its analysis that tne BNDE is capable of executing the program in a
technically, economically and financially sound manner. 
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SECTION III - A.I Do LOAN ADMINISTRATION 

A. Implementation Plan Negotiations 

1. Loan Agreement 

It is estimated that between 60 days and 90 days will be required 
for loan negotiations once a draft has been prepared by USAID and 
presented to the BNDE for review. The BNDE is familiar with A. I. D. 
loan provisions so no unusual delays are expected.
 

Implementation Letter No. 1 will be prepared with the loan agreement
 

and discussed with the BNDE as part of loan negotiations.
 

2. Implementation Plan 

Approximately 90-120 days should be required for the BNDE to
 
meet Conditions Precedent following loan agreement signing. Inaddition
 
to the standard Conditions Precedent, the following will be expected
 
prior to the first loan disbursement.
 

(a) An executed agreement between DNER and BNDE providing
 
for DNER review and monitoring of the projects, and
 
setting subloan interest rates and repayment terms.
 

(b) Arrangement by the BNDE for technical services from one
 
or more consulting firms to provide for on-the-job
 
inspection of BNDE project construction.
 

(c) Prior to financing projects justified by the modified
 
GEIPOT or area analysis method, completion of the
 
manual covering the technical, economic and financial
 
requirements of the program, as well as, providing
 
guidelines for the preparation of the sub-borrower's
 
proposals.
 

In addition, the BNDE will covenant to create a Special Work Group 
to administer the program or will make other arrangements satisfactory 
to A.I. I. for increasing the staff charged with administration of the 
rural road construction program. 

3* Procurement
 

Procurement by the sub-borrowers will be from local sources as there
 
Is a sufficient number of qualified engineering connultants and construc
tion contractors available in H zil. Procurement of contractors for
 
construction wo -kwill be carried out under the competitive bidding
 
procedures required by Brazilian law. Brazilian law also rquires that
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CHUCKLIw? O01 a uITAUTnyC3 

(Alane fow Propta.) 

The following abbreviations are used: 

FAA - Foreign Assictance Act of 1961, as amendad by the Foreign
Assistance Act of 1971..
 

App. - Foreign Assistance and Related Agencies Appropriations 

Act, 1971. 
MIA. "erchant ai :Mc Ac of 1936, as amiended. 
COUNTR PRFORMANCE 

Progress Towards Country Goals 

1. FAA §. 208; §. 251 (b) 

A. Describe extent to which country is:
 

I. MiLking appropriate efforts to increase food
production and improve means for food storage
mid distribution.
 

Expanding food production and improving the meann for foodstorage and distribution is one of the major goals of Braziland a great many steps have been taken to achieve this goal.For further detaila 
see CIAP/377, especially pages 124-142.
 

2. Creating a favorable climate for

foreign and domestic private enterprise
 
aid investmentA.
 

Brazil has done a great deal to encourage private enterprise,both domestic and foreign and has not in general placed any
special obstacles in the way of foreign investors except in
a few "national security" areas. For specifics see I31DReport WH-195-a, December 19, 1969, "Industrial Policies andthe Manufacturing Industries in Brazil," and IERD ReportWH-203, November 4, 1970. 
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3. Iereaaing the public'n role in the 
developomtal proes.
 

Brail has encouraged an increased public role 
in the
devlopwental process by its vyer sueaesoful tax incentive 
propame to encourage private savings end nveastmt. 

4. a. Allocating available budgetary 
resources to development. 

Brazil is allocating large amounts of budget resources 
to development. 

b. Diverting such resources for unnecessary military
expenditure and intervention 
in affairs of other free and independent nations. 
(see also Item No. 16). 

Brazil is spending about 2.4 percent of its GNP for
defense. In 1970 thWs was about $1 billion. This
is a subtantial amount but not excessive Ln view of
the special defense burdens created by loniC bordern(4,600 miles coast and 8700 miles of land frontier)
and a vast sparsely populated interior. Dvfense Agency
budgets include otpenditures of a non-military nature
for such things as subsidies to civilian airlineo,
civilian airport construction, maintenance of flight
control and comumicationa and mail delivery to remote 
areas. Identifiable items of this kind approach
10 percent of defense agency budgets. Brazil is not
intervening in the afftirs of other nations. 

5. Willing to contribute funds to the 
project or program. 

See the Financial Analysis section of the paper for a
discussion of Brazil's contribution. 

6. Making economic, social, and political
reforms such as tax collection improvinents and
changes in land tenure arrangements, and 
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making progress toward reopct for the
 
rule of law, freedOm of expzeusion and
 
of thepPress, and reetoting the
 
importance of individual freedm,
 
initiative, and private enterprise.
 

Although progress toward a return to democratic government still
is hindered by the military's determination to hold on to
Revolutionary leadership, state legislature elected Governors

from among candidates either selected 
or approved by the
President. Elections for the national Congress and Senate 
were held in November after preliminary screeating process.

Cassations, the stripping of political rights for ten years 
and
the firing from government jobs or deprivation of elected office,
continue sporadically. All the State legislatures have been
reopened, membership altered, of course, by casmations. Municipal
elections continue to be held. In 1969October the FederalCongress reopened after having been closed by Former President

Costa e Silva for ten months. 
At the same time the Constitution
 
was amended, with Congressional ratification, to strengthen the

President's powers. Although censortip still exists and now
laws precennoring for pornography have been issued, a certain
 
latitude in the press and in expression Is allowed insofar tin
'tuidsmental concepto of' the lievolution are not ehallenged nor 
articles published which lend tosupport subversives. On the
other hand, there ha been a growing incidence of police
intimidation of individual journalists.
 

The last 6 months have seen continued allegations of brutal 
treatment and tortures of accused subWersives by GOB security
officials. The GOB continues to deny the incidence of officially
sanctioned torture.
 

The GOB appears convinced that private enterprise with government
assistance will keep the economy growing at the same rapid rate
of the last two years. Outside the government there is some
 
concern expressed at the extent of U.S. investment in certain 
sectors and at the amount of foreign profit remittances. 
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7. Adhering to the principles of 
the Act of Bogota and Charter of
 
Punta del Eate. 

Brazil is adhering to these princip.1.'
 

8. Attempting to repatriate capital

invested in other countries by its
 
own citizens.
 

Brazil's efforts to encourage investment, promote rapid
economic growth and reduce the rate of inflation contribute 
to the return of capital invested in other countries by
its citizens. 

9. Otherwise responding to the vital
 
economic, political, and social
 
concerns 
of its people, and demon
strating a clear determination to take
 
effective self-help measures.
 

Since assuming power President Medici has voiced concern
for the disequilibrium in standards of living among Brazilians
of different regions and classes. The GOB has undertaken
 
to build 600,000 houses for workers and is placing increasedemphasis on strengthening its educational system. 
It has not
yet embarked significantly on needed land reform. With mostpolitical power concentrated at the top, there is political
apathy on the part of the vast majority and the danger ofcontinued isolated acts of terrorism on the part of extreme.
 
left elements. (See 6, su).
 

B. Are above factors taken into account in
the furnishing o 
the subject assistance?
 

The above factors have been taken into account in recommendingapproval of this loan. 



Treatment of U.S. Citizens
 

2. FAA 
. 620 (cL). If assistance is
 
to government, is the government

liable as debtor or unconditional
 
guarantor on any debt to a U.S.
 
citizen for goods or services
 
furnished or ordered where (a)

such citizen has exhausted
 
available legal remedies and
 
(b) debt is not denied or
 
contested by such government?
 

Brazil is not known to be so indebted.
 

3. FAA §. 620 (e) (1). If assistance
 
is to a government, has it (including

government agencies or subdivisions)

taken any action which has the effect
 
of nationalizing, expropriating, or

otherwise seizing-ownership or control.

of entities beneficially owned by

them without taking steps to
 
discharge its obligations

toward such citizens or entities?
 

No such action has been taken.
 

4. FAA R. 620 (o); Fishermen's Protective
 
Act.§. 5. If country has seized, or
imposed any penalty or sanction against,

any U.S. fishing vessel on account of
it's fishing activities in international
 
waters.
 

No case of stizure, penalty or sanction against
U.S. fishing vessel is known to exist.
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a. 	has any deduction required by
 
Fishermen's Protective Act been
 
made?
 

Not 	applicable.
 

b. 	has complete denial of assistance been
 
considered by A.I.D. Administrator?
 

Not 	applicable.
 

Relations with U.S. Government and Other
 
Nations
 

5. FAA . 620 (d). If assistance is for
 
any productive enterprise which will
 
compete in the U.S. with U.S. enter
prise, is there an agreement by the
 
recipient country to prevent export
 
to the U.S. of more than 20% of the
 
enterprise's annual production during
 
the 	life of the loan?
 

Not 	applicable.
 

6. 	FAA §. 620 (j). Has the country

permitted, or failed to take 
adequate measures to prevent, the
 
damage or destruction by mob action,
 
of U.S. property?
 

Brazil has not permitted such acts.
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7. 	FAA S. 620 (1). If the country has
 
failed to institute the investment
 
guaranty program for the specific

risks of expropriation, in converti
bility or confiscation, has the
 
A.I.D. administration within the past

year considered denying assistance to

such government for this reason?
 

Brazil has actively instituted a guaranty program.
 

8. 
FAA 	9. 620 (q). Is the government of

the recipient country in default on
 
interest or principal of any A.I.D.
 
loan to the country?
 

No such default exists.
 

9. 	FAA 0. 620 (t). Has the country

severed diplomatic relations with
 
U.S.? 
 If so, have they been resumed
 
and have new bilateral assistance
 
agreements been negotiated and entered
 
into since such resumption?
 

Brazil has not severed relations with the U.S.
 

10. 	 FAA §. 620 (u). What is the payment

status of the country's U.N. obligations?

If the country is in arrears, were such
 
arrearage taken into account by the A.I.D.
 
Admini3trator in determining the current
 
A.I.D. Operating Year Budget?
 

Brazil is meeting its U.N. obligations.
 

11. 
 FAA 	§. 620 (a). Does recipient country

furnish assistance to Cuba or fail to

take 	appropriate steps to prevent ships

or aircraft under its flag from carrying
 
cargoes to or from Cuba?
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Brazil does not furnish assistance to the present Government
of Cuba. 
Brazil has taken appropriate steps to prevent
ships or aircraft under its registry from engaging in any

Cuban trade.
 

12. 	 FAA e. 
620 (b). If assistance is to a
 
government, has Secretary of State 
determined that it is not controlled
 
by the International Communist movement. 

The Secretary of State has determined that Brazil is not controlled
by the International Communist movement. 
13. 	 FAA o. 620 (f). App. 0. 109. Is 

recipient country a communist country?
 

No. 

14. 	 FAA §. 620 (i). Is recipient country 
in any way involved in (a) subversion
 
of, or military aggression against, the

U. S. 
or any country receiving U. S.
 
assistance, or (b) the planning of such
 
subversion or aggression.
 

No.
 

15. 	 FAA 0. 620 (n). Does recipient country
 
furnish goods to North Viet-Nam or permit

ships or aircraft under its flag to carry
 
cargoes to or fnr 
 North Niet-Nam?
 

Brazil does not traffic or knowingly permit trafficking with 
North Viet-Nam. 

Military Expenditures
 

16. FAA o. 
6 20(a). What percentage of
 
country budget 
is for military

expenditures? 
How much of foreign

exchange resources spent on military

equipment? 
How much spent for the
 
purchase of sophisticated weapons

systems? (Consideration of these

points to be coordinated with PPC/MAS). 
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eNI tWOB for UMty prWpoae awe abmut 18 percet of
total cfral OTW=Mt Or abOt 9 P=Vmt of total lFablc 

ete ait a inelu a tateS Ma amijaIpe1 Wra=tn. 

fRaSil I foreign exchmge dtsbsmate for xilitr elsent 
are Projected to imeme from $20 million in 1967 t 8 
million In 1973. ftese expmnditung a gld range fren 1.19%
of total 1 Mrts (defined as gwds plu net sevcs) in 1967 
to 1.85%in 193. B'a ti's foreig webaw renowves were at 
about $510 milion at tbe end of 1969. For about 10 years
(1955-1965) Brazil bOwjit little Military Oplymnt. A reequilment and mcdenizatin p m omw WWdrNm to improve
OffficlOnCy in the defMa etablldut by relaig aged and
obsolete equipent will incroase npmtWre for geunlp ,
but will increae overall military eKwftwem Only slightly. 

CON ITIDNS OF THE LOXN 

General Soundness 

17. 	 FAA §-20I (d). Information and conc]luion 
on resmaMbmoo and legality (uaW.' laws of 
country andi U.*S.) of lending aw wolandiag. 
terms of the loan. 

The teras of the propoeed loan are legal und both

U8.. and Braailiaa laws, and are e1l4red reuanahe.
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18. FAA §. 251 (b); §. 251 (e). 
Information and conclusion on activity's

econmic and technical soundness. If
 
loan Is not made pursuant to a multi
lateral Plan, .and the amount of 
 the loan
 
exceeds $100,000, has country subiitted
 
to A.I.D. an application for such funds
 
together with assurances to indicate that
 
funds will be used in an economically

and technically sound manner.
 

The project is considered economically and technically sound.
See Technical and Financial Analysis, Section II B 1 and 2.
USAID/Brazil has received the GOB loan application prepared
by the Ministry of Planning and the RNDE and it is attached 
as Exhibit C of Annex II of this paper. Assurances have been
given by the BNDE indicating that the funds will be used in 
an economically and technically aourd manner. 

19. FAA §. 251 (b). Information and 
conclusion on capacity of the 
country to repay the loan, 
including reasonableness of
 
repayment prospects. 

Brazil is considered able to repay the proposed loan. All sub
projects will be self-liquidating. 

20. FAA §. 63 (a) (1). Prior to sgning
of loan will there be (a) engineering,
financial, and other plans necessary to 
carry out the assistance and (b) a
 
reasonably firm estimate of the to
cost 
the U.S. of the assistance?
 

Since this loan is to an entity of the GOB acting as an inter
mediate credit institution, the necessary technical and financial 
planning and the detailed engineering for the individual 
projects will be done during the implementation of the loan.
Requirements and procedures for the planning have been established
in the loan paper and agreed to by WIDE to which will assure
adequate engineering and financial plans prior to individual 
project approvls. A reasonably firm estimate of the overall 
cost of the loan project is presented in the technical analysis
of this paper (Sec ion II B). 
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21. 	FM §. 611 (a) (2). If further
 
legislative action is required within
 
recipient country, what is basis for
 
reasonable expectation that such
 
action will be completed in time to
 
permit orderly accomplishment of
 
purposes of loan?
 

Additional legislation is not required. 

22. 	 FAA §. 611 (e). If loan is for capital 
assistance, and all U.S. assistance to
 
project now exceeds $1 million, has
 
Mission Director certified the country's

capability effectively to maintain and
 
utilize the project?
 

Yes. See Director's Certification in Annex II Exhibit A 

23. 	 FAA §. 251 (b). Information and 
conclusion on availability of financing

from 	other free-world sources, including
private sources within the United States. 

IBRD, IDB and EXIMBANK have all expressed no interest in 
financing this project. Since concessional lending terms
 
are required for the project, other sources are not known
 
to exist. 

Loan's Relationship to Achievement 
of Country and Regional Goals 

24. FAA §. 207: §. 251 (a). Extent to 
which assistance reflects appropriate

emphasis on; (a) encouraging develop
ment 	of democratic economic political,

and social institutions; (b) self-help 
in meeting the country's food needs; 
(c)improving availability of trained
 

manpower in the country; (d) programs

designed to meet the country's health
 
needs, or (e) other important areas
 
of economic, political, and social
 
development, including industry; laborfree 

unions, cooperatives, and voluntary agencies;

transportation and ccmmunications; planning

and public administration; urban development;
 
and modernization of existing laws.
 



ANNEX III 
Page 12 of 21 

(9) 	The program is expected to strengthen both the public and 
private sectors at the municipal level in rural agricultural 
regions. Sea Section I C. 4. 

(b) 	 The Program will make a substantial contribution to meeting 
the country's food needs, both by encouraging increased and 
diversified agricultural production, and by providing improved 
access for food produce to the processing marketing and 
consuming centers. 

(c) 	Not applicable.
 

(d) The program is expected to facilitate health programs in Brazil's
 
rural areas. See Section I C-4.
 

(e) Other aspects of economic, political and social development 
expected to result from the program are discussed in Section I C. 

25. FAA §.209. Is project susceptible

of execution as part of regional
 
project? If so why is project not
 
so executed?
 

No.
 

26. 	 FAA §. 251 (b) (3). Information and 
conclusion on activity's relationship
 
to, and consistency with, other develop
ment activities, and its contribution
 
to realizable long-range objectives. 

This activity has a basic significance for all Borrower's development
activities, and will play an essential part in the realization of
long-range objectives in agricultural, industrial and municipal
development. 

27. FAA §. 251 (b) (7). Information 
conclusion of whether or not
 

the activity to be financed will
 
contribute to the achievement of
 
self-sustaining growth. 

The program will contribute to the Country.'s self sustaining growth
by providing the integration of rural agricultural areas into the 
national economy. See Section I C.
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The 	 Page 14 of 21a. improvement of the rural infrastructure in Brazilwill facilitate the movement of agricultural producenot Only to doestic markets, but also to the portsfrom Which such products can be exported. 
b. Private initiative and competition will be encouragedin the municipalities benefitting under this program,by virtue of the stimulus to the agricultural andindustrial production, and to the traznport and otherservices, which the program Is expected to create.Increased competition means that opportunities formonopolistic practices will be fewer and lessprofitable in these 	areas. 

c. Cooperatives., credit unions and savings and loans associations are expected to arise in proportion to theneeds 	and opportunities resulting from the developmentof rural municipalities under 	this program. 

d. See (b) 

e. The technical efficiency of agricultural and industrialproduction and commerce is expected to benefit significantly frcm the improved lower-cost transport facilitiesto be 	provided under 	this program. See Section I C. 3. 
31. 	 FAA §. 619. If' assistance is

for newly independent country;
is it furnished through
multilateral organizations or
plans to the maximum extent
 
appropriate?
 

Not applicable.
 

32. FA§. 251 (h). Information and 
conclusion on whether the

activity is consistent with the
 
findings and recommendations of
 
the Inter-American Committee for

the Alliance for Progress in its
 
annual review of national develop
 
ment activities.
 

The loan is consistent with the findings and recommendations of
the Inter-American Comittee for the Alliance for Progress in
its latest annual review. See Sectionl. D.3., page 37
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33. F §. 251 (g). Information and 
cocusion on use of loan to
 
assist in promoting the cooperative 
movement in Latin America. 

The program is not specifically intended to promote the 
cooperative movement in Latin America. However, the 
improvement of the rural infrastructure in Brazil is 
expected to benefit existing cooperatives by providing 
lower cost agricultural inputs, reduced transportation
 
costs, and increased accessibility of processing and
 
marketing centers.
 

34. FAA §. 209; §. 251 (b)(8). 
Information and conclusion
 
whether assistance will
 
encourage regional development 
programs, and contribute to the
 
economic and political integration
 
of Latin America.
 

Not applicable.
 

Loan's Effect on U.S. and A.I.D. Program
 

35.. FAA §. 251 (b) (4); §. 102. 
Information and conclusion on
 
possible effects of loan on
 
U.S. economy, with special
 
reference to areas of sub
stantial labor surplus, and
 
extent to which U.S. commodities
 
and assistance are furnished in
 
a manner consistent with improving
 
the U.S. balance of payments position.
 

This loan will have no unfavorable impact on the U.S. economy.
 

36. FAA §. 601 (b). Information and 
conclusion on how the loan will
 
encourage U.S. private trade and
 
investment abroad and how it will
 
encourage private U.S. partici
pation in foreign assistance
 
programs (including use of private
 
trade channels and the services
 
of U.S. private enterprise).
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Dollars expended under this loan to purchase 
expected to return in large part to the U.S. 

local currency are 
in payment for U.S. 

exports to Brazil. 

37. FM . 601 (d). If a capital 
project, are engineering and 
professional services of U.S. 
firms and their affiliates 
used to the maximum extent 
consistent with the national 
interest? 

U.S. engineering firms will not be needed for the project.
Competent Brazilian firms are available to execute the con
struction and improvement projects financed under this loan. 
Most of the technical services required in connection with 
the BNDE program are also available in Brazil. To the 
extent they are not, the ervices of U.S. firms or firms 
in other eligible countries may be utilized and financed 
under the loan. 

3a 	 FAA §. 602. Information and 
conclusion whether U.S. small
 
business will participate
 
equitably in the furnishing of
 
goods and services financedby
 
the loan.
 

Not applicable.
 

39. 	 FAA §. 620 (h). Will the loan 
promote or assist the foreign 
aid projects or activi1es of 
the Communist-Bloc countries? 

No.
 

40. 	 FAA §. 621. If technical
 
assistance is financed by the
 
loan, information and conclusion
 
whether such assistance will be
 
furnished to the fullest extent 
practicable as goods and profes
sional and other services from 
private enterprise on a contract 
basis. If the facilities of other
 
Federal agencies will be utilized,
 
information and conclusion on
 
whether they are particularly
 
suitable, are not competitive with 
private enterprise, and can be made 
available without undue interference 
with domestic programs. 
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Technical assistance for the project will come 
..Brazil's private sector on a contract basis. 
No use
of federal agencies to provide technical services is

contemplated.
 

41. FAA §. 252 (a. Total amount of money

under loan which is going directly to
private enterprise, is going to intermediate credit institutions or other
borrowers for use by private enterprise,

is being used to finance imports from
private sources, or is otherwise being
used to finance procurements from private

sources.
 

The entire amount of local currency obtained for the loan
expected to be consumed by the private sector of Brazil,pursuant to contracts let by the states and consortiamunicipalities 0:receiving loan funds from the intermediate 
credit institution.
 

Loan'sCompliancewithSpecific Requirements 

42. FAA §. 201_d. Is interest rate

of loan at least 2% per annum
during grace period and at least 
3' per armn thereafter?
 

Yes.
 

43. FAA o§. 603 a. Information on 
measures to be taken to utilize
U.S. Government excess personal

property in lieu of the procure
ment of new 
 items. 

Rot applicable.
 

44. FAA §. 604 (a); App. §. 108. Willall comiodity procurement financed
 
under the loan be from U.S. except
as otherwise determined by the
 
President?
 

Yes.
 



ARM III 
Pqe 18 of 21 

45. 	FAA . 6o4 (b). What provision i.
 
made to'Prevent financing ecemodity

procurement in bulk at prices higher
than 	adjusted U.S. market price? 

Not applicable. 

46 	 FAA §._604 (d). If the host country
discrimina&ites against U.S. marine
 
insurance conpanies, will loan agree
ment require that marine insurance

be placed in the U.S. on commodities 
financed by the loan?
 

Yes.
 

47. FAA §. 604 (e). If off-shore 
procurement of agricultural
commodity or product is to be 
financed, is there provision

against such procurement when
 
the domestic price of such
 
commodity is less than parity? 

Not applicable. 

48. 	 FAA §. 611 (b); App. §. 101. If
 
loan finances 
water or water-related 
land 	resource construction project or
 
program, is there a benefit-cost 
computation made, insofar as
 
practicable, in accordance with the
 
procedures set forth in the
 
memorandum of the President dated
 
May 15, 19627 

Not applicable. 

49. 	 FA161(a). If contracts for 
cfwtructian are to be financed,

Vhat provision will be made that

they be let on a competitive basis
 
to adinum extent practicable?
 

Brazilian law so requires. 
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50. 	 FAA 9. 620 (g). What provision is
 
there against use of subject
 
assistance to compensate owners
 
for expropriated or nationalized
 
property?
 

The loan agreement will not permit

such 	use.
 

51. 	 FAA §. 612 (b); 0. 636 (h). Describe
 
steps Laken to assure that, to the
 
maximum extent possible, the country

is contributing local currencies to
 
meet the cost of contractual and other
 
services, and foreign currencies
 
owned by the U.S. are utilized to
 
meet the cost of contractual and other
 
services.
 

For discussion of the Brazilian contribution
 
see Section II B. 2. No excess 
foreign
 
currency is available.
 

52. 	 App. §. 104. Will any loan funds
 
be used to pay pensions for military
 
personnel?
 

No.
 

53. 	App. §. 106. If loan is for
 
capital project, is there pro
vision for A.I.D. approval of
 
all contractors and contract
 
terms?
 

The BNDE will approve contracts on
 
behalf of A.I.D. because this is in
 
effect a loan to an intermediate credit
 
institution. A.I.D. will approve a
 
standard contract and procedures and
 
criteria for contractor selection.
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54. App. §. 108. Wil any loan 
funds be uaed to pay U.S.
assessments? 

No. 

55. Ap. §. 109. Complance with 
re tione on employment of
U.S. and local personnel for 
funds obligated after
April 30, 1964 (Regulation 7). 

lot applicable. 

56. FA §63(1.will any loan fundsbe used to fiiance purchase, long_
term lease, or exchange of motor
veh:cle manufactured outside the
United States, or any guaranty of
such a transaction? 

No. 

57. App. §. 401. Will any loan funds 
be usedor publicity or propagandapurposes within U.S. not authorized 
by the Congress? 

No. 

58. FAA § 620 (k). If construction of
productive enterprise, will aggregate
value of assistance to be furnished 
by U.S. exceed $100 million? 

No. 

59. FAA §. 612 (d). Does the U.S. 
own excess oreign currency
and, if so, what arrangements
have been made for its release? 

No. 



60. 	MMA § 901.b. Compliance with
 
requirement that at least 50 per

centlim of the gross tonnage of
 
commodities (computed separately

for dry bulk carriers, dry cargo

liners, and tankers) financed
 
with funds made available under
 
this loan shall be transported
 
on privately owned U.S. flag
 
co mercial vessels to the extent
 
that such vessels are available
 
at fair and reasonable rates,
 

Not applicable. 
The loan will not
 
finance the transportation of any
 
coumodities.
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1. 1'40 WIIAT ,AzA A3ittniw.'T fROM 1' 6 
ilr.:Par (Vr, 'II, '11!, AID I( Wi.AT 

(VIguroa in parenLhesis ire nn-ndditive)
 

Cr$ Millins
 

vi "I	''RAT *". W!iAT A £I,*NT VIII W A T AUPRDO'NT IX WH. r AGREOMT 
AI'RIIL ,XTOUR 1967 MAY19701966 A;.ER=q 19Q 

iproganmed) 

1) 	Rio-Zi§ jauln Poad 50.0 

2) SouthernStatns Hlghway Mmintenuce
 
Loan Supplem.nt 
 Il,. 6 if 

3) 	 Agricultural Research (EI') '..0 I,1 

4) 	 I.eterologlcal Servlce 0.U 1.0
 

5) 	 ttlonal Reearch C)uncl (C91',q' 0.6 2.0 

6) 	 SUII 0 4.0
 

7) FITY' ,,1TIL 4. 0 

., APAR ,.0 

) 	Co-nrcrat lvpi 16.t
 

I0) Cr-dit: Agriculture - (21.5) 
Fertilizer - (L7.6) 

11) Seeds 5, 

12) 	 SJVALE .7 6 

i)) 	Acricultural Mark-tinriRoads - (1.0' 
Supply Centers - (7.2) 15.5 
Milk Plants .(.5 

1I) 	IrriRatinn - Minintry of Interior 6.&
 

15) 	 IEE FoundAtion 7.1
 

16) 	 ETA - Hog aina 0.9 

17) 	 GERAN 2.2
 

18) Duegt Suppnrt: (rany or separate Itemm
 
Ilited above now included under'eneral .567.l': .15
 
categorIen below)
 

A. Agriculture.1 cr.dit 	 - "..1,2' ',;. t0) 

b. Agricultural Production 	 ' 5 (16.15) 
c. ARricultural Mtrketlng 	 117.35) (Ip. 15 
d. 	ural Roads 9.0 ( .b5) 
e. Agricultural Research (of 

vh'ch EP.
 

received Cr$4.2. and CNFlPCr" 	 ( 7.50; 
million)
 

1/ 	 Cotral Fnnk transferred '"temp-rarliy" t.. D1;R 1f. inairwtL -n -V iinI-itry..'n'e, -jpn-i. 
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1. Public Sector Transport Investment in Brazil 

Government investment in the transport sector (all modes) represents 
approximately one-tenth of the total annual expenditures made by the federal, 
state, and municipal governments. During the period for which data id 
readily available, transport expenditures amounted to 1204% of the total 
governmental expenditures in 1965 and declined to 10.6%of the total 
expenditures in 1968. As Table I below indicates, nearly two-thirds of the
 
annual expenditure in transportation is made at the federal level. However, 
it must be noted that federal transport expenditures include major invest
ments in all modes of transport: in highway construction and maintenance (by

the DNER), in railroads (by the DNEF and RFFSA), in ports and shipping, and 
in air transport (transfers to private airlines). As noted in Table I and 
II a substantial, although declining, portion of state expenditures in 
transportation (1965-68) is for highway construction; overall state expen
ditures for highway maintenance have increased significantly during the same
 
period (see Table B). 

A breakdown of state and federal highway revenues and expenditures is not 
available for the last two years 1969-70, however, it has been estimated by 
the DER that the combined federal and state highway revenues were approxi
mately US$650 million (equivalent) in 1969 and US$700 million in 1970. In 
1969 the National Highway Fund accounted for US$375 million (58%) of this 
revenue and approxinately UO$390 mllion (55%) in 1970. 

In December 1969 the IBRD and GEIPOT developed a comprehensive forecast 
of annual federal and state investment expenditures and revenue from 1970 to 
197. These summary studies, based on the in ,vidual regional surveys, are 
attached as Table III and IV. Table III, Forecast of Annual Investwent 
Expenditures for Federal and State Road Construction and/or Paying Works 
gives a detailed forecast of annual investment in each state; Table IV, 
Tentative Financing Plan for Federal and State Highways (1970-73), outlines 
the forecasted state and federal revenues and expenditures through 1973. 

It is demonstrated in Table IV that for the 4 year period 1970-73, U0,997 
million (equivalent) will be required in addition to regular federal and state 
government revenues to execute the investmcrit program recommended by the 
Transport Survey, in renponse to these deficiencies, the World Bank will 
provide approximately UQ100 million (cquivalent) to the GOB on an annual basis 
for the 4+year period. The joint BNDE/U3AID Rural Roads Construction Program 
will over the same time span provide an additional US$50 million (BNDE-$25-0 
million and AID $25.0) in supplementary resorces to mostly state and a few 
municipal sub-borrowers. 



TOTUL FEPAL, 8m.Z, AiD IZ1CIAL X--'I0 TRAMPM rtq=TIS AID M&MI3. TIO3 =F"DITI3AND HIGAIy COM RUCTIU M-MDTU235 A1 ISTM"AL IGOV9RM=T EiDI7=W 19E5-65 
(!n M11U1IAn currant 2scr6*) 

195 

6 
 1967 968
 

Total Government MM T--A. YA: .- 3L

EDTTA 


F.. STA1 M MOTLb~aditures inall Sectors (1) 3, 6,2i 18 12 !0 

Trn spo -tation 1 T3,'i28 15,7c'7,627 12,061 25,482 20,039 l1,0i 34 506
 ,.,
 

(all modes) (1) lc ql 411 42 1,5- ,~ SJ 9 2,214 , i 2 7 ,0 ,1 ,~ 9 ,5T tal Transpo-t 

%,total o V 13%-- "ILL 8- 12.4 15--41 10.91 8.11 2- 1-7 .L.8 -56 1- a3 10.5 11.3 8.6 .10.6 

truction (2) 
 227 395 M IKN 2971 389j &A 
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FORECASTS OF ANNUAL INVESTMENT EXPENDITURES FOR FEDERAL AND Exhibit C -
STATE ROAD CONSTRUCTION AND/OR PAVING WORKS Page 4 of 7 

(in ICr68$ millions US$1 - Hcr$4. 10) 

Re~ion State 19707i 
Northeast 

Maranhio 121.1 66.3 84.2 51.3 
Piauf 34.0 454 51.8 i15 
Ceard 64-7 113.2 117. 0 89.4 
Rio Grande do Norte 57.1 55.9 505 50.1 
Parafba 72.6 75.9 79.4 94.3 
Pernambuco 287.8 110.5 101.4 93.5 
Alagoas 70.1 40. 4 50.5 54.0 
Sergipe 68.6 405 42.6 20.8 
Bahia 599.0 481.8 468.1 21. 7 

Center-East 
Miuan Gerais 259.0 284.2 30L 3 267. 9 
Espfrito Santo 77.1 119.3 38.7 22.0 
Rio de Janeiro 160. 4 158.8 67.1 30.0 

Center-South (I) 
Sao Paulo 428. 5 467.,4 508. 5 555.8 

Center-Went 
Mato Groso 6L 3 73.6 88.3 106.3 
Goids 42,5 7L 2 94.1 199,6 

Far South 
Parand 435°2 535,7 547.4 h68. 4 
Santa Catarina 
Rio Grande do Sul 

171.2 
27. 6 

214.o 
2960 

232, 5 
2 .3 

195. 5 
273,1 

Sub Total 3,247.8 3,250.1 3,221.7 2,897.2 

Other States (1) 227.3 227.5 225,5 202.8 

Total 3,475.1I 3,477.6 3,447.2 3,100.0 

(1) 	 lnvcatwj.nt expenditure furecaits are bxvIo on the Transport Survey recommnended 
investment progratsn. The states and territories not covered by the Survey
are: Arzongj1fEion - Rondonia, Acre, Aazon~n, lRoraima, Par, Amap 

Center South - Guanabara 
Center Wernt - Federal District (Dranflia) 

Investment expenditurC in states not covered by the survey have been taken 
as seven percent of the amounto for States studied.
 

SOURCE: Transport Survey Phase I and II 
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TENTATIVE FANCING PAN MR FEDERAL AND STATE HIGWAYS 

(1970-19T3)
(in XCr68$ millions) 

Vm%.enues 
National Highway Fund 


Other Revenues (1) 


Total 


Expenditures 

Investments (2) 
Maintenance Equipment (States Covered 

(by Transport 
(Survey
(Other States 
Sub Total 


Maintenance and Administration
 
(DIFER and 

(States Covered
 
(by Transport
 
(Survey
 
(Other States 


Sub Total 

Total 

Surplus (Deficit) 
U.3. $ Equivalent (millions) 

1970 19- 192 19270/1973 
1,571 1,723 2,120 2,292 7,706 

1.01 1.27 A 1,42 50252 
2,770 2,998 3,471 3,719 12,958 

3475 3,,478 34147 3,100 13,500 
132 48 41 74 295 

- 4*j 9 
3,616 3,529 3,491 3,178 13,814 

736 744 763 797 3,040 

448 L 1 

781 791 81l 847 3,230 

4,397 4,320 4,302 4,025 17,044 
(1,627) (1,322) (831) (306) (4,o86) 

(397) (322) (203) (75) (997) 

Average Annual Deficits tS$249 million (1970-1973)
 

(1)Proccedn of taxes earmarked for highway use and budget appropriations
 

(2)See Table III
 

SOURCE: Transport Survey Phase I and II
 

December, 1969
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2. 	 Impact of Sub-11-".n Project on State 

As discussed in Section II.A.1 page 45, it is anticipated that the 
average project cost will be approximately NCr$14.O million (US$3.1 million), 
as was the case in the original BNDE program. Estimating an average cons
truction cost of $11,000 per/km, as discussed in Section Io B. 1 page 54, a 
typical project will involve the construction of nearly 300 km of roads.
 
An 	idea of the order of magnitude of the proposed assistance to the states
 
can 	be obtained by comparing a number of projects undertaken in the BNDE's
 
initial program with the individual state's highway budget. The Table below 
shows the BNDE financing provided as a percentage of the state's investment 
budget and the BNDE road construction program as a percentage of the state's 
existing road network.
 

NCr$ IN MILLIONS 1969 

MINAS SANTA 
GERAIS PIAUI CATARIMA MARANIRO MATO GROSSO 

.	 Total State Highway
 
Budget 1969 NCr$205 0 NCr$17 NCr$42. 0 NCr$41. 0 N. A.
 

la. (for construction 
"investment") NCr$1306 0 NCr$iO. 2 NCr$20o 5 NCr$23. 2 N. A. 

lb. 	 Total FRN to State NCr$ 68.0 NCr$ 8.9 NCr$14o.6 NCr$17.1 NCr$27o5 

2. 	 Rural Road Program NCr$ 20. 1 NCr$ NCr$ 8.6 NCr$13.39.4 	 NCr$23°8 

2a. 	 BNDE Loan 10.7 NCr$ 5.6 NCr$ 4. 5 NCr$ 8.0 NCr$15. 0 

2b. 	 BNDE Loan as % Annuan in
vestment In construction 8.2 51.19% 21.9% 34. 	5 N.A. 

3. 	 Total State Road Network 16,608 km 1695 54113 889 8860 

3a. 	 Total Km Constructed 
BNDE Project 6] .9. 96 282 1,414 

3b. 	 BNDE Project as % of 
existing State road
 
network 	 2. 5% 21. 3% 1. 76% 31. 7% 16.0 
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In a large comparatively "developed" state such as Minas Gerais, whichhas the second largest state highway budget in Brazil, the rural roadconstruction project represented but a fraction of the annual "investment"
 
expenditures of the state.
 

However, with the exception of the states of Minas Gerais and
Sio Paulo (whose combined state transportation budgets nearly equal the
combined transportation budgets of the remaining states) the rural road
construction projects have provided significant financial assistance to
the states and, in many instances, substantially expanded the state's
road network, This is clearly demonstrated in the Table above for the
Northeastern states of Piauf and Harar.hmo. 
As can be noted in the Table
the National Highway Funds apportioned to each state represent a large
portion of the state's annual transportation budget. As discussed in the
text of the Capital Assistance Paper these resources will be used by the
 
state for the repayment of the sub-loans.
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APPENDIX 

ECONOMIC MTHODOLOGY FOR JUSTIFICATION OF SUB-PROJECTS 

This appendix gives 8 detail.ed description of the three types of
 
operating criteria or methodology which will be utilized to determine the
 
economic justification for the construction of specific roads. 
 For conven
ience, the three methods will be called:
 

I. GEIPOT
 

2. GEIPOT (S;inpli. fled) 

3. Area Approal'h 

I . GEIPOT 

'hl, i 8 the mrt0,hodolog"y utilized In the GEI'Ol' Brazil.iAn Trqnsnort
.iurvey Ito ounnli.f'j and evaluate the benefits n costs of a1. roads listed 
in the ighwoy Ma:;ter Plan. The approorh used by the ,:onsul.tonts wnr, in 
our opinion the best. possible method for ensuring that Drazi.' mj.rited
capi.t .l resources he used in the most prodictive investments, not only
in the transportat.ion sector, but for the econorny a., a wiole. Th;e
fuidomerital criteria for determining investmeni priorilies and pro,'rem:; 
won that any auil t or improved hi ghway link shoulrl in it,..opening, '.ear 
yield henefits equal to or greater than the ri)',re of opporturni.y ':o:ft
capital !.o the rt o.f"the economy, taken to b,! 10", times the capiftnl

of 

invested. The foll.owing is a summary of' GEIPOY' s evaluntion onl 
determination of: (a) economic benefits; (b,) economic costs; and (c)
anlysis of dat7. and -ompnrison of benefits and costs. 

a. Ecoriomi,- orte f'itn' 

In genera , 1.he economic T,rmef['i I.; derived from new or improved
highways can be categorized as foll.ows: 

(1) Direct benefits to vehi cl eropere tors nuh as rediced veh i "le 
opernting costs (VOC) and ime -avin,s; 

(2) Othor direct benefits relted more to Lhe g-eneral eonomy
than to the vehicle owner, suJch os reduce, hrcohmngc end 
spoilage, fewer traffic accidents, and reduced rood 
maintenance costs;
 

(3) Indirect benefits. 

http:detail.ed
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(2)zOther ~DirectBenefitsi Three befits from aothe cirect'benefits" were includedin-the GEIPOT
long 1lis t'of possible,
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(a) Reduction~inbre~akage and spoilage; 

(b)
ncrasein&the avrage size of- trucks (making e conaomIes,1ofsale possible)
 

(c)Reduction- irimaintenance cog s'. 
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benefits in the case of projects already justifiable in terms oftheir direct benefit.,, the overall effects may be understated as 
a result of '' -.,cgarding indirect benefits. The latter type
of benefits will however, be considered :In the case of the area
 
methodology discussed below.
 

In summary) the calculation of benefits in the GEIPOT 
methodology depended primarily on the calculation of the reduction
 
in vehicle operating costs. In order to determine the total future 
benefits 
to be derived from a specific road, this reduction in 
VOC's was multiplied by the amount of traffic expected to use the 
new road. Traffic projections were based on the method described
 
below.
 

Traffic Growth Patterns 

Rates of growth of traffic vary according to vehicle class, type of

traffic and the location of the section of the highway under investigatiom
Variation In relation to location is caused by differences in the rates of

growth of poplation, production, and income. Variation according to vehicle

class has been important because 
of the different factors determining growth

of passenger cars, bus and truck traffic.
 

For these reasons, estimates of average annual traffic growth rates 
wure made for each ptir of traffic zones for passenger cars, buses, local. 
truck traffic and long-distance truck traffic separately° 

Traffic Zones 

I-ach 	 :; :ate Lt.,d .cd, wY:; di vided :1"to t rn I' ic: u .r .,:inr 
zones, Each zone -eneral.ly ernbraWced only nne jiunction of the future hi(hw-ny
system. Almost each zone , m)reover, w1,.s homog.eneous with reference to
production and develpmn)InL projects. An attempt was made to draw the border
line~s of each zone so th.nt they coincided with the borders of administrative 
units.
 

In order to ann yze tr-Lffc tin, sonrvs.urces, the following steps 
were 	taken:
 

1. 	 Estimation and forccant o' th-.,.l!viWcs of principatl ngricultural
and industrial produclts- in sluyln a..nd deficits by zone. 

2. 	 Determination of th'" nxh;tin,,rr,'dt.,:, nct;hds of transport by
which surpluses are evcuated awl dcfi-iits arc supplicd. 

3. 	 Estimates of the ratv of [,rowl;h in zona. por cap:itn incom. In
other words, the growth rates found from studies of economic 
activities in the relcvant areas constitute the basis for 
estimating traffic growth rates. 

http:eneral.ly


ANNEX V
 
Page 1; of 35 

Data and forecasts for Brazil as a 
whole and by states were estimated
 

concerning:
 

- Urban, rural, and total population
 

- agricultural production
 
- industrial, mineral and forestry production
 
- urban, rural. and total human consumption of 
agricultural production
 

- income
 

Forecosts were made for the years 1971-76,
 

Surpluses and deficits of agricultural products, present and future,
were analyzed on the basis of information collected and estimates made by"zones" - These estimates were based on all relevant factors influencingpresent production and future production potentials, In other words, theforecasting procedure went beyond simple extrapolation of identified historical 
trends.
 

The followlng outline is presented illustration oi' howas an thiu; methodwas used to estimate the annual average traffic growth rates for truck-s: 

1. determination of product movements between zones in 1967 (thebase year) 1ased on estir.m.ted production surpluses snd dOficits byzones and other data available. The ae.qrauca.ijy daily triafTic on allnational and statc hi:,hvays in the -;Ludy area were estbli.h(d by actualtraffic counts, Addtional information regarding the vehicles and theproducts moved were obtained by Origin-Destination Surveys. 

2. collection of datat on andcar -city load of trucks from thetraffic 
studies;
 

3. calculation of prodictr, movements between zones in 1976 from 
product surpluse.r innd deficit by zones forecast for 1976, and fromanticipated chani;e:; in loca lion, of process int, plants arid distribution 
patterns;
 

h). producc t ,menl C in ].9'[1L9 c 'u thu.e of .t),' to arrivethe forecast rate of growth i n 2doiCtrinI or Lranslort between pakirs ofzones. This forecast combined with Lh, il.i.ta -in Gruck capacity yieldsthe annual average traffic growth rate f.r trucks. along the road in 
question. 
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C. Analysis of Data apd C ainrison of Coats 

The benefit coat criterion used by the GEIPOT consultants to determine
 
included in the Brazilian Ktxtcr

whether or not any specific road should be 
Plan was that the projected return on the investment should be at least 

%.a 

high as the returns available on alternative uses of these investment resources 

of th- economy. The theoretical concept traditionally employedin any sector 
to ascertain the real rates of return, and therefore the true couts of using 

capital in any npecific activity, is the opportunity cost of ca)itaL 

USAID/B recommends that the BUDE also utilize the concept of th: 
We also recommend that theopportunity cost of capital in their program. 


name numerical cntiTAte of the opportunity coat of capital anBINDE use the 
that adopted by the GEIPOT consultants and the IBRD. A detailed explanation 

of why we find both the concept and numerrical value of the opportunity cost 

of capital relevant in the present loan is discussed below.
 

It mu:it be kept .i.n mdnd thnt cant-benefit analysi[s is notlin :; inrre thin 

a way of orga-,izinr, and arialyz:ing; the factors which could be taken Into 

cert,-n! choices. it ts most appiJ.cable inaccount in makinf; c.n:;tc 
r,.etifl3 projects. If each alternative project ischoosing among scveral 

would be dezirfQlC tobenefits exceed conts, 
-fhen the total costs of all projects excecdi the

whorthwhill, (i.e. ) the the it 

finance all the pr:,ject:;o 

,L:.r In the present case, only the mo.st worthavailable financing, tlh true 

while projects ohuulI be f.irwncedo Thcoretlcallyo the optimin allocation of 

the available capitv, . -ooriilI b-; attained If a price is inplutcd for the 
Cr thlat all capital is employed arid that the lantavailable capital. ";iii rnh;; 

on anyinvcstrient made,y].ei:; :;.rc-'urn equal to or higher than the return 

alternative invc:nt,: ;t, 

In the c.,(:;- of ti,,:- ]on under discusslon, once the loan is ratdc, the BNDE 

will bc faced. ,ri;h the prAici,of jillocating $85 million among current and 

futur rurl r.:, cn'. ':t on project., the total dcr..nd for which far 
I A 1), If theexceeds $A'5 n,*J1.ion (.,'...... ;. of total dcv;%nd in Section 

costs and n itr .Zw all projet.. which will be proposed were known, it 

would be a s!:pL: air)'-- t,! e e 12c to 'ehooc a rate of return high enough 

to insure thrt ,he 1'>![ would all.ocaLc t;ie aniiLable A83 million to the best 
projects.
 

for all projects to beThe inforwti:tlon on r(,,"ctive rtf o:' r,-tWurn 
submitted to the Di ii ,.lier aN,,ain;,h ,*.,*nr will it ever 11c completely 

i .i ,c .ir the £ntiir,. A certain a,,.omnt of tlUt- willavailable at any 
the prno.uramelapse between the ih7bisfitof of prJccL:, in order to ijptcrwnt 

must be analyzed and the decisionin a reanonahle period of time,e ach project 



VA
 

null=. ed on16quently ~ i 3US ecu on nto 
,hether t1. pry 1e5F s o ua i xcessm 
gin umn entabl ib 

allocating 4831rdillion auon aaentvs 1raocntu 0 a p~roes 
the-iaprorinte, minimum e shudbeaedorteIaeo 

eeratcd by ' eVIOul cosrucd rura ro~d in Hazi syn~e I 
eonomic,. analysso ~h bei 'aadcaso xsin lra e 

been doeinBaz Consequety thS"rehdo eiigb 
miiu ate of return. inot esbe 

NAn alternative method,,otffinding ani accepbtabl mniu rat Ct 
ItoCal~culate the 6oppoituni' y co fc~i i r l Thi me6t d, is 

~ much, more relevant for, any A, . act fnace. hiceA . icncr 
wi~th irald ngtcbt-psil -u-f. it's cati t"6n n'h rnp'a 
tiol scct6o bt tuaA le e ' f diveio. 

of the' 1thrctical chnneristics 'of, the opportufiity -Cost of Cptlwi l 
both-caarify the. P,2oIImn of en1tImating31 a~~ ValUe an to lntat 
h6Q the' PnflE' reliance~on the bpportunity coat 'of cpiaVl enaneth 

It 'is a~centralf objective of, aiiz ~ l1 c t ue ,i&. ii azc a 

wa ythat the return to its emuployment In any. oneninetment if3 at lcast asl
high as, the return which iiight be~obtained from! i~ mp oyme n a13 aitrn 

K tive fnvcatncnt;.hich my be aviath.adierwise riot e takc up,, 
Th return oncapital which might be ob aindpita epomri nnc 
alternaltivae ithe oppor~tunity cost ofca al, mlorcitnsch~jy 

High rateS~'ofCretiirn bidicate a 'reiati6,6riyo caiaa o 
rates of ratiin a rlative aundmice 'o capital But I the dj(I ccduJle for 
~capital muist be set'agaiathe corrspondizng-supply chcdlofzitJ r 

Sthe LpropenoltyL to a. lf'it~ni - detbriied,,,to. so='~ degree, by theC 
ant cIpted,-iturnon savings.o 

19heoretcly~ theo ptumaloctn Of cap taiwll at 1 d if a L 
PrIce 4bf charged for capital which crio re, thr all capal, If; cnp..ycd-a id 

return on anatcntv n, cp npjy O-Cl 
4 be obtained if thei return obtainodbe ~J stifr ci nto d~ -. rfolr~I 
~;cconorvy-just enough, real aavinF.a3topo 11 cIct tur, l e 

ch i.U yield"a*, return .,oqual to1 orh r nii. rWcc~ki, tpcl' 

4-Thc price for capi al wh I ch Iwould e!q1 ateC l c , It 14?n1
 

o porzun ties iothe eu bimpiefrc~ t. saa bop 
cot; for,-capital under 66nditions of general e,'qu li 
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The theoretical propositions advanced above to define the opport:nity 
cost of capital under conditions of general equilibrium ignore the cnnlex
ities, regidities, risk and liquidity factors and official intcrwn.t'.,tio wh.cL 
are characteristic of almost all capital markets. They also ignore, thc 
great variety of possible investments in both the public and private .'Jcctors 
investments which differ in scaley risk, life expectancy purposez, and their 
zontribution to the economy. 

Nevertheless, it is necessary to make some estimate of the oprxirt-unity 
:out of capital that Would apply under conditions approaching !:,tuUbriuM 
In order to ensure that public investments are selected in a way which 
take:. account of the return to capital in the private sector and the capacity 
Df the economy to provide for capital formatio. 

There are two possible approaches to estimating the opportunity cost of 
-apital un defined above. The first is by general models of'econoidf, growtho 
Research into the use of models of economic growth in catlmatinf; thc~cst 
3f capital han been undertaken by many economists° The conclusion 01' a 
nembcr of the staff of the Economics Department of the International Bank of 
Reconstruction and Development is most rclevant in this regard: 

"For the future, estimating the cost of capitn. 

by means of formulas derived from simple growth 
models holds out hope, if their most unrealin-tic 
features can be overcome; for planning purp.c)'s
 
such estimates have the great advantage, in
 
principle, of being geared to the envisaged
 
economic developments, For the present, however,
 
attempts along these lines do not appear to offer
 
a satisfactory and practicable solution". /
 

The second approach is to examine the interest rates, returns on capitol 
ind yields on investment actually prevailing in the economy, and the effect 
Df risk, liquidity preference, inflation, institutional rigiditic: uznd 
govcrnment intervention on the observed rates. The material obtvn cd and the 
xnalynes performed provides the basis for an empirical eatim.nt2 of the 
Dpportunity cost of capital. In order to determine the oportlnity ('-st of 
zapitml in this mnner, two questions m"-it be nnswcred: 3.) Wbat p:nrt-.on of 
the resources required to unccrtake public invl;tr'-nt co-. fromi the pri,,Le 
investment sector? 2) Vnat is the prcs;dh v.Ive to thc nation of the strcam 
)f benefits that displaced private investment voutld g.em'rntn? 

L/ 	 Revised draft (with special reference to developing countHre.s) pr-rarcd
by Jochen K. Schedtje ON EOTI1ATiG THE ECOO' ICCOST orCAi'PAT -
Economics Department, International Dmnk for Reconstruction and DL.velor0"ent, 

http:p:nrt-.on
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hich7dFln o ut of e ani lntm
oe ou
 

bitOILon,co orUS oedr s 'o r
 
Rtsne~fi?.a~tocI e ~ i
5oWa 


~ 1. etme ~n, th oppo t ytcoatper ido. o
isgvestby: 

amoun of priva Jnvestment ,ispla~ced b 

S each 'dollar oaf.pubIlic i re t6 

p maiia" productivity, or,,marginal ~rat ofL' 

return of~piaeinvestment 

r' marginal, social rate of dson 

'Since p/r represent.- tho soil present value per dola.of -~privat 
inve.snt,, G (p/r)i rdp'rez6ts the loss fron, islacement of~private nvef 
ment for each dollar of pubic Investnb"' ; 'o 

Express.ioni (1 der, net;the minimum present, value tha~t the mri.Ldollr 
of puli to-qualify for ino3lision in a 'pubUl' voatl 
ment pri~n dcstgnodl4to !imize thp~isent valiic', at th-A- mrpial's'ca 
rate" Of difscount,"of tho stican -of bezof its Io society f rom ifi e tmin in 
both the public and pivate s co. 

S 

The. advont..c of usning the somu.auiofl iven- by. (1)frmaurnti 
of caxBitaZ 6 thatpublilhe daaon th6;parwameters "p and 

Sappear1 in rati form~ hlowever,I ion ohoi ld0 ch a c1ioccdin 

011'. scqrAnlya c en oio'havo -a f, o r fo itkb~ i
 

Sbuilt, in, t1hcrcby accurately rcproscntinr ti1'6 "fr~r cocb .o cpt
 

coTh onyklatampt to tmlyb~ 
cotof' capital' wan Utsedliby ]K~l ll d 

Fe a16dera al, in',he United ,Scapi ate V
 
Fedcral capibl.ad por yUL 4
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t orl. 1O,2-.V' 

http:capibl.ad


-0 m A~'i" kM~ae 

um~aos or3tm 



ANNEX V 

Wane 11 of 35 

for example, used the first year benefit (FYB) method for 
The decision rule incorporated
comparing benefits and costs. 


by this method is: 

Any project tflhou.d be approved whenever the bencl'i-its in 

the fr:'!.. ,ear of'the operation of that projecL u:<cce.ds or 

is eqIUmlL i1heol; t, inve:,ted t,nws the ratetLu of thc'pitI. 

of the opportunity cost of capLtal.
 

A Firnt Y,-r-Br:n-fi% (v"Y[) of ten peoent gives Intrn.. Rates of 
one
Return hiqher t;h:n ten percent and Denefit-Cost ratios higher than 

eectd for the hi .v;'ay Investmentsfor the raer; of qrw.;th o i,,ifits 

in the Mirter P ,n. ThiA .W Ll unstrn!.ed by tw. f,.l.n' i,, table which 
, ror project-;

nhli,;w the i.n'Tr','1. rint.c at ,c rn n.nd Sn!1rfit-, 

"(, of t.;. rc ,nV vWy"' rt,:; of ''.., !'1" . .
with a 

IFE OF'OW,C 

§0 Years

Pnte Of ,rAt, of' 20 Years 2Y "Mars 

; neLi tJ nI t;rI.,'nrL1 Benefit- .,,f it-- Benefit-

Rate of WUiu'A Cost Ratio* Cost; ,;triox Cost Rntio*
Percent Per Arnum 


1.505 	 32.0' 1.21 1.07 
It 	 MA, 1..42 1.60 1.88 

10 	 17.2 1.82 2.27 2.64 

15 	 a1. F,, 2.87 4.J 5.59 

rate of ten percent.
CGalculated with a rlircount 

t' the time 	 by GEJIOT for theIt; rlitnil I b, n,,,/tVi . horizon set 

, P' I ni eostn Lo n ]nrticular hWih;.ay,: Vi f,.nn'1 relat l.ngdetailedr'' enr;v 

e ye ,rof eorpl.rUion I,1,iof ;nves;tnent..' a:Ln,- I. \r::va U ',.w' : r 'c" 

l V"n'f'i < : r ; ... r:;, 	 ir s a: prorm~lby lern,hi,.,. 20 r - not or 4 	 they ne 

cn.lcul:tion of dciicounc trwhenc din,,voutciyid, tIvrn ; porn:i; .ible error i the 

benefit,:; up to 20 yenrs. 

FYB method can only beit should al.s.o be borne in mind thn;t the 

used when benefits are not expected to decrease after the date of oponinq
 

http:hWih;.ay
http:unstrn!.ed
http:u:<cce.ds
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for~~~~~~~ a dfiteprdieoralst -20Oyear. W~~ condito
-rbbl"i;,pytoal roada ,nvestigatedi by OBIMPOT.- Whre i-not apply ,, Lhe ioptijmum yea froe V nteear4yb cangedbut .,it wouild, be -neceasary, to-,1~ -A Nulbnt-o i int
eerine 'whethe*r n the: highwayashoul b-bu at "afl, as des;igncd. 

Th'e priary reason that; QEBIOT useCd' theh o wtbat .the Yconsultanor chre3w1hh reponsia eIt ooJ dtriigiU
S hulbebiiand Ehe oPt imum order 'of ,their construe ion, assumingj,

thtal1 ocOflomiclily viablt! roads would be , 't'truc ted. Since: they ,4didSnot have t'o chon aoniuii1.uy xc usiiv. ,alter ativeadictted ,by a,',Sfinite budgo1t with ~lnuffici6nt fun fi~ne, l C )
the merlyhad to conifront h dhAn. fince al6toe r~jcdo-'ilnot be-2buil~t 'in any one year. It, wmt be midthtGLTa 

in~any i'pecifid perio ofP~ betimeo.eimle 


1 Since:, the BNDS Progra ,wi1llnt operate vithin ths o> e 1iUSAID/B recorInmefda that 'the more' ei iliboef,mdtoi"-ehdoQ
csxaitbecaloycd toallocate theeh83 

,l 

The GEIPOT on uta ,f~ortuzitely,, al'so0caliulat d the B/C rat iosfor all thr radzf they rconiedd Th tea can jcnd quetly, submtGEIPOT. identified roadn with tfie accompanijig B/C ratiouj thebynaln

the BNDE to use the decision rue:ro a byUSA I/&
 

http:aoniuii1.uy


--

2. ELOTMe. -o 1 t oro 3 eson 

BrnlaTapox~ euvyi, nc the same c a ri eca a a a ed bd 
GdT. InYL caes sipife meh Tuce f e i.i etJ.gpartme of-as~ )adsumte yte spar* o xC1esfot ei 

inanc ng.-

Ilhe 's imp]lified analysis 11.b chc nscuiie canses 8od
asimilar- degree -'o accuracy in'estimatin tnc'~e c be acn1isTa d cosao 

collected by the 7GEO tdies. For exampLe, Ihe: e, t esmde o
* poduct' m-oyvemntaqbetWeen tr~affic zonesc ar 'aailabieoand a a o 

~by the statca., theraby relieving, themof the enoniiiu asks o'f z'ak~g te_F_roJec t!s'th~ei Ysasthe .GIFIIT con-, a r a d, 
Showeer, *tho'otate DEu. firid these catiniatc gr h1, teaes ocv nccura ir 

64% light of wha~t lias~act1~iy transpired bajto i~tip a aG 
~con isulanto made theoir' foecus1tk and the tine &at hich teat ~p

it rpsl hywl be encouraged to make th~eir,4~n -esim e SO 

Eacatt E ilb urniJshed appcJLJic-itructio6ns -on how to ,carrySout the arialys is. T] e iTsrict ion wfill also in 1udaGl aafo h 
valuoi discusscd a~bove s well as for the ,OCas by veicle'' hi h ,are~ app1able,_ 

'-for~ their region, Ilie latter figures' wil. eived,by te 13 Arth thSpossible asnistance of an out d aculat igurhose tilaclz'dldiinax IPOTesAlteug
should aijproxrLt ths uiiedi he- ZiEI nudcs, a feel that hey.,.should< be~updated and re-eastimatC&.Ieas dlta h Ossol 

Sreflect the iffrea chracteristc which prevail" in coast 1 and in orior. 
~~ ~ regions of Brazil. , 

Ihuld prove to be2a relatvly aIple en ncar Ing .t'k todermn>ithe gradients.9 curves, bridga'o, qide'fric, 'n-and sir ace,_Cha ac 
othe prpsdr~. Theatorsc. micdwth h vle fo n 

Soperating costc) can then~ beconvorte~A Vy the "-reducEiotn n lh- u/
Sbrought about by the new or im-rv roa 

~ -5 -

I'X 



Thr oaeitgCe e * 
11WA dtooppl n o a6tnar170 nQ , Gap 

A~~~~Jh'.s o'nr£ th anaysM. 41e1t cany wo ana he s c 
beneL~X thio id, by rv1at [hIV,~s bv-e quo~ oad 16x"" ~sdsr 

readily. avauiahedoor 
a. or1orat-le7,xi ti:TaC .c: c Thesei, a e aJe dE 

At thispriint -ln tifaj8 sadte T t cs
Ctan y1 LtoD~'c n n fymha15'n6TIi oc' ijt~i ef y r~elt tnae cri old e 

-iercl~ass aTisb. e f'c: is siaC~coryethj ewor iprv< ;trnoporfaclity eit~e £~purposeoa oreg.as 

t:~o~1 isne vileethe ranspotlroe or not iese n ost an 
VOthesdInulernced by e trffcie' thpd,thdbetieat1ih anC 13 
odert to derived.e mberiuab~ 


b. Diverted, Traffic:; ThsI rfi ietdt h e rjpoe 

esim the gearownth thio nleen bf Gb'rccssof r~trafi
tcondtctdan ivenryo j~ithf mode of tZnjot'i~, ,nte.etS.V2 area will beinlti ytc I1 od T ne to-whic~ho 

ncwtioad, ~thc..gowth- hi s' claSJ.of tr c usta ''' '- ''1 .dfcdko enVCthe betee th l n e rasuLruc n'
oertoH yiel h 'aodrctC bee t triual o-,o 

arii tte n a oo
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has been determined, the frtf±ic volume In clasea (a) and (1) 
This volume can then be mn..i.plie-icombined can be determined, 


by the reduction in VOC to derive direct benefitn-. Thin 

assumption of unitary elasticity of deiand for tranirtaion 

has been used widely both in Irazll tnl in other develoPd and 

undeveloped couitr iei. 

Another banmfit to he incJ.udcd will be rcuntion in wi..ntenance conts 

resulting from road construction or inrprovement (e.g. imnpr".lng an ,'.,'h 

gro.vel road). GEIOT ban developed standard reductionlroad to an a.ll wcal;her 
In maintenance costa for various Aiprovcoenta on.al. elanac5 of roads for 

all regions of the cotuitry., Once the specifications of the proponed proje;L 

have been catabllhed, ub-borrowers can apply the appropriate wlues derived 

by GEHOT'to the project tc determie this benefJ.K 

d.P :,it b!nQl.,; 1it th, .m dc.!;cr.[edin add ition to determining 
W LaY DYIls


above, the USAil)/BDE ptogram 'ill ,ncourage, but rL rcquire, 
to b Pri-e'rl from the cu.Lrupt iol to calculate the other direct henefitW 


If a known portion of cro!o Mcb are producel cannotof an all-wcather road. 
\ith the time of the

be market:d because the hW.yentig season coinclden year 

when the existing road is impassable (rainy neuaun)p sunate DERs W0uid b' 

in this sosan a benefit, Tbhi; :,yp ofencouraged to include the rcduction 
benefit can be cxtremely important when the acea to be influenced by the road
 

in an areR near a major marhetin, area.. Theagricultural production located 
amount of the b,'uifit would bo calculated by moltiplying the am.unt of :roduce 

Lhy mnrh;ct price of this product minun trann-portcktionlost or spyiled L,iir:'a; 
to the eWtirite
and marketing co~tso This latter figure would then be added 

heneflil -.t.ributableof savings from the reduction in VOCs to derive the total 


to the inve- Lwnto
 

derived by deteroining the actual right-of-way mnd
Econc:iie Cnts w.ill be 
(including construction engineering) and deducting allcoontruct in coat 


indirect txes. Te construction cont will, be determined by cn~tLini:
 
)re.l iminary roaday ali;nr"nt aw rgradc. tli
est i-..ted quanI,ie. bared on 


existing ai.r ihoton and/or topogrn.phic ips. These quauti.tics will Lhcn be
 

from the cx itint; J M tLable of prics (or state IER
applied to unit pricen 
prices Iif they exli;t), with the nccenn'ry totql price iadjMtmetn to bring
 

,n n imrilJar work.,
then Into confurmity with recent bi4 pr i 'pwldCuLr 

he cc will ;clcr.,Eenefita antd costa wil i'c, W Prioirlir be d on 

the basin of the decision rule discurse! in M.:' FPrcvious section, ih. rule 

is that the ratio of the present val.ues of benefits over costs must be greater 

than one.
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na bne b~p f'm u E 

ani~~~~nc Bhlses Iia &. 1ne cn 1 
h oliow ng me hdolg wil eUizedoetriehecno ce" 

of "ap~ojec'L, whLen its -JustiIica ion by {h simplif ed GIIO metdb "gy 
e tihTeir no Le'aible, or no appropriate 

TIhe analysis'wl be c mpos d of 'to basiLc parts:: 

a., YAnASl e~grc~a.dvelopment e are-a,,yn-f poben iL; 
to be infi enc'ced by ~i~h new road. Thi anlSs will~l 0:I 1 hal, 'hdev iugln. ii~~lopmn t'fth o, ~l 
by. iradibquacy. of 1,1 .yisiing (;ransp r a 'Ibn srcLre'ii 

J.. , 1'1r1: Pa~r, L) In ofh wrds, th 'state DEER should qhow LJ,,
1,area nea im'prved traisp~r atioi withii a't' thi'Ss eta e 

sapecifying :the xc nature, of .the' new aystem. 

The appropriateness' of anyinvestment 'in' transportation.'hud .....of course, be determined bythe volume anid 'characteristics 'of 
the traffic'which ultimatelyses the facility. Therefore' an,. 

Seconomic suvyo h area 'in wic transportation Improvements 
S .. con4templated'~should be made.' ,The sure should emcomps

K> 
,are 

~three broad~elements: ~) uvys" 

(1)Survey of ~productive poetavzis"'it possible to
 
increase. the oupto the regonan 
b hw'mucU& . . 

(2)Surwey of market potential, vi wlitb osleto 
of t el)? this Increased' oupu in th marets)

which',wil now bemore accessible h fo ,arms ocae

In "the region becuase of the constriction /rovement.L 

(3)Su-vY fenrepreneurial p'oteiit' al 'e'stim e of 
1het''"> natueo netetpla~s In the, area .as w 6 l 'asB_ 

"~ exstn prdctv ntcodurpr tisisyeSeN 

Toaid the s~aeD~ nodcigti 'i , 
prepare a maInual. is'sing tie -fac or ob co de e. bea 

Da'ndg in',appropr a e in 'ructions on'ho0f 
survey. Anofhr eti i'lrequiref0lpra
such antic pated.:effects or lbeief- aS:
 

icrease iesfe g c1 a~
 

T, e_~ eO rfa I! 



- ceadue Matepoo qjb 

oecea'Oi dinbeeMos ~ 

onysemfn e 
'ate DERI§ wili1b e ncoumage&tdp nclude brief LacU 6i 

ras ~ mrtatfo-n-ecomce 

'hee "oh'er'indirect!benefis'hnhe siibmit he pr a0as.,
Aoghse col b rcluded" ai ch beie± ~s jsh resu'in 

access to rmproved Ihea':th or educa ona acilities r mprve

soia admedical cvre or,.h ihmni'cip'al ty.
 

~ sho11 wijiV1,~ ~ j lbempasized" t !this point tiat' the sta e DER! s be.,~ requdiredl~ providre sn~~ia2fthe eio ffceas ty
ispossible, IIe the restraintS mpsdoth .Teour Primary

const rIaln tf'10 n co"zn duct n&9 S'_IIC'.h 'ar analys is bY it'ate s a are:Brz 

mjteanlytcalabilil e's of the personnel working in 

(2), The develo~pment of eobmcmt.o(0yfo anialyzig peneraionor evelopmient roads 'does 'not provdean 
-rgorous mo e hc aberle 
pn h main difficult~y of~isolating .the limpa z ayf±
2<from investments' in, transportation frdPa{ f th~e many' Compleinenitiy,

invstmets wich ustbe mad(Jto nsure thesuccess of' any road-prpoje.. 
Themunreliabiatyand ofen complete unavilabilit fdt

'required toinake 
' 

reas onably accurate predictions.'
(4t) Many of the economi be ftsa a nnndjtfibl.

ei
enftare btnirect'o-~ni±b
 

The overall effect o6f 
these cosrit 
rcue he'derivaion of abenefit/cost ratio.~ To help 'lie state& DE 'rovide. 
the BNDE with eh
bei' sii utfcto for' proposed projects, USATh/B wili hire a Brazilia-n iconsult.ing' firm ~o draw up a manual,.whic will. amnong otherthingsY7 pr'ovide the sate' DER's 'W'ith detafled direc,ions 'on ow oI~conduict their analyss.,This~maulilassumecol book',' -in th sense th t al te' "character of -a,procedure ill e. outinbokt aol de 1' b"haied o~CP~7~Jthe t'o ~f~llo n 'analyzing the importaceof e cor 
briefly descr~ibed above. EDphasisw -ji.b'e give 'nro 'onlyI -.toS and be'nefits I e' oof tie prop~osed nvestmenEt intra esportatio' "bu' a1 _tC--',lAhe coplementary investffintsrqi oe
tins re,,tne sccessof;t'1ransportation network', nameiy ,the economic develo oU eenTlhe. coss- "a'dsource~offnancing'.w '4 de f
fs-a cnhareas as nIprovedazoragfa Lites 'processi p
faciliies, e c. 0 

Tbesecod-,art.,ofteanlss ao ee e
Maa ope to DelT o boo 

' a 

e e 
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SUJPPLEMENT 1: DILIC1JSM)ON OF THlE Z\1LIC-TI1OD OF 

D]E ktEhIJIN, VEI iTCLE OPERATING COSTS 

a. Definition of Value
L L 

All princi.pal road characteristics that influence the vehicle operating 
coit shall be evualiuted In terma of additional length to the "ideal road", 
i.e. a paived Class I road in flat terrain, subsequently referred to as 
"flat paved road". 

'Theadditional distance on flat paved road which, in terms of vehicle 
operatinr, cost, would equal the extra cost caused by a particular road 
chrrateristi, is termed the A. L_ - value for that characteristic° 

b. Outline of the Applied Method for Calculating the A _ values 

Inform'tion about vehicle operating costs on different typ:es of 
surfnces ani about the effect on such costs cau:sed by gradient.; and by 
slowing down and stopping has been extracted from various sources. There 
costs were then corn;,rei i1ith operating costs on flat paved road and the 
correspondin, dd it ionaL lengths calculated. 

For ,ach road eL' r;actri tic the main sources of Information are 
indicaLed in the following. 

c. Tpeof Srfaoc 

Ih. relv.t onshi p hctwcen operating costs on differqnt typ-:, *,f :;urface 
was obta.inei from data collected by the GEIPOT consi.,ltants. The relat.lon
ship des Iot vary significantly under different sets of assunption- for 

speed.
 

By Intcrpolation nd extraol.ation reJ.ative fi!gurcs were pre-,ar-,d for' 
trucks from I t,) 25 tons. 'imllar fig:ure. were ,orepared for a bu:, 
assumn the same op:.-ratlng cosLs as for a corre:;ponding truck but. hr'i r 
time costse
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The resultirif rnr:"ection coefficients are shown in Table I (attachedto the end of this Section) and the corresponding \ ,L..values are 
indicated in the following :table: 

Z L-VALUES 	 FOV DIFFERENT TYPES OF HOAD SURFACE 
(additional meters per kin) 

Vch [cc 

category 

Road 
Type 

Paved 
road 

Gravel 
road 

Improved 
earth-
road 

Earth 
road 

Par-enger car 

m 

-

m 

300 

m 

500 

m 

700 

Truckn 

Gasoline 1.0 t 

2.7 t 

6.o t 

-

-

-

300 

100 

h70 

6oo 

800 

950 

900 

1170 

156o 

Diesel 6.5 t 
7.0 t 

10.0 t 

15.0 t 

20.0 t 

25.0 t 

-
-

-

-

-

-

480 
)190 

510 

550 

620 

6x 

960 
970 

1010 

1100 

1260 

141o 

:lV O 
1390 

1470 

1600 

1930 

2250 

i_ - 740 1070 

From this table average L-values can 1w found according t 
a given truck fleet composition.
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d. 	 Gradients (Rate nf Rise and Fall) 

Index Fuel - The following calculations,were ,made on the data collected:
 

1. 	 average speed for different vehicles on paved roads with different
 

rates of rise and fall.
 

2. 	 fuel consumption at the calculated speed for different vehicles
 

on paved road with different rates of rise and fall.
 

The results of these calculations provide the data for calculating the
 

ratio between fuel consumption on a paved road with a certain Rate of Rise
 

and Fall and fuel consumption on a flat paved road. This ratio is termed
 

Index Fuel.
 

Various studies show that a rather close correlation exists between fuel
 

consumption and costs of vehicle maintenance. High fuel consumption can be
 

regarded as an indication of great wear and tear of the vehicle.
 

In the calculation of ZN [_-values for rise and fall, Index Fuel 

accounts for cost of fuel, oil, lubrication, tires and maintenance. 

Index Time - In addition to Index Fuel Table II figures for Index Time.
 

This 	index isdefined as the ratio between the assumed speed for a certain
 
vehicle type on flat paved road and the speed of the same vehicle type on a
 
paved road with given Rates of Rise and Fall. Thus, Index Time iscalculated 
as follows: 

L - length of the road segment
 

Vo - speed on flat road
 

to - time spent in driving over segment in question
 

to - L 

Vo
 

On a 	road with a Rate of Rise and Fall of say 4 we have:
 

L 

VVV
 

Index Time = 4 V i4 U o 
L V4
to 


Vo
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The effect of gradients in primarily a reduction of the average speed. 
In

relation to the t4--
 "actor this means - particularly in the case of trucks

and buses - that more vehicles are needed in order to cope with a given

volume of transport. 
Again, the number of vehigle is indicative for cost
factors such as wages, interest and overhead (1). Consequently, Index Time

has been used in the calculation of 
 -.values for trucks and buses
 
to account, not only for the time cost, bu4 also for direct and indirect
 
wages, interest and overhead costs.
 

The sanuj arguments are not equally valid. for passenger cars. it seemslogical to assume that in the nijority of casen a better vertical alignmentof a road section will not influence the actual number of passenger cars.

Therefore, in this case Index Time has only been used in relation to the time 
cost for the passengers, but not to account for other cost factors. 

If depreciation of the vehicles were rclated exclusively to mileage andnot influenced by road ,,radinnL:;l then it n.,uid Rate ofnot vary with the 
Rise and Fall. In he €:a.Lcilal:ti of Lie \ L-valuesa shovn in thefollowing table it has been assuincid that the depreciation of truckq and buses,
but not that of passen(ger cars, i related to the road gradients. Therefore,
the Index Time has been taken into account also in the calctUlation of the
depreciation of trucks and buses, whereas the depreciation of passenger cars 
Is kept constant Irrespective of Rates of Rise and Fall.
 

The methodology described above has been used to calculate t.e conversion 
factors given in the following table. 

(1) 
If the fleet of a trucking company decreases overhead costs should

also decrease. 
Profit should decrease in the same proportion, if
 
equal conditions of competition are assumed.
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A L-VALWK1. FOR DIFFERENT RATES OF RISE AND FALL 

(additional meters per kin) 

Rate of Risc and Fall
 

0 4 6 8 
Vehicle Category (0-3) (3-5) (5-7) (7 and 

more) 

m in MI m 

Passenger car - )JO 100 250 

Trucks 

Gasoline 1.0 t - 140 260 510 
2. 7 t - 120 310 500 

6.o t - 200 520 950 

Diesel 6. 5 t - 2")0 580 1080 

7. 0 t - 260 620 liO 

10.0 t - hOO 990 1750 

15.0 t - 760 ]640 2|i20 

20.0 t 1020 1790 2470
 

25.0 t - 1250 1890 2510 

Bus 110 100 730 

These A1' 1-va um pp.l.y actua.l.].y to pvcd roaidr. Similar valwu. 
sholtld strictly speakIn, be, ca.c-jail;cr s1i:) for roruls with other surf-cos. 
The only known source of Infortation on 1.h, niubJect contains f gurc,, (or 
aissenger cars only; furthermore, the enipirbnl basis sccmc to be weak. 
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The speed on a -latroad with gravel or earth surface is lower than on
 
flat paved road. The relative speed reduction because of different Rates 
and Fall would therefore nornilly be lower on gravel and earth roads than
 
on a flat paved road, as it is mainly the steepness of the hill that governs 
the speed. Index Time based or. paved road w(.,Ud therefore tend to be too 
high for gravel and earth roads. It i on the other hand, possible that 
Index Fuel based on paved road is too Low for gravel and earth roads.
 

The two tendencies may be assumod to (!qual.ie each other) and so 
lacking more exact information, the /-\ &.values calcui-ated for paved roads 
and shown in the above table siould also bt. ai"plled Lo gravel, improved 
earth and earth roads.
 

e. f. g. Shar_Curves, Narrow Brtdpes and Side Friction 

These road characetristicq Lner(,ase ,:--:i-ng cust, by reducing the 
apeed of the vehicle or by eau ;ing them t, . The following tables show 
the effects of these characteyi-sties II terti." Rdditional disLance: 

EFFECT OF SLOW DOWNS ANY) ST1 EXPRESSED 

IN 'I'ERM OF ADDITIONAIl DISTANCE 

(metern 1,er slow down 'Ir stop) 

1orimal dri-ving speed hm/h, 
Slowing down-- - _6- 0

to )to 10! 6-0 70 80 

0 ) n/h 100 150 200 24i0 PhO 

30 km/h 10 100 E!(0 10O 200 

50 /h - - 50 100 .125 

60 km/h- - [ O g 



YMCA Ia="D8MFCTO 

L-VAUM 

ftseaproscar 10 100 ionI I21~1 

rspcr 9 10 14,10 

T2w0msad buses 50 50 50 5 

2~~o 

Y2 

Eli 

?wII 

*u 100 J0 

-0I 

100 

18 

12 

~I~1 

10 

Yf11 0 

4 .4,2.I21.20< ~ 2~ 

t~blis not aba"areexat and woul ch~nI~r i atlzllm.P ibn: ifrn fo't 0-

Oowmrp th obiu nead for, u n : V2rI1t12iIOI 122nI 

W 

b &"Iod 

4*4sVinfoei 

22t~IAIn'a 

b2us 

~ija forq4~ 

-Co 
1 
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It must be borne in mind, when applying the A Ir-values to existing
road conditions, that two or more of the road characteristics considered
in this Guidelines may occur saltaneously on a given stretch of a road
section. The A L-values corresponding to each of these characteristics

should not simply be addcd in such cases, Where such coincidences occur
the A L-values shoWl.d be applied as indi cated be] ow. 

Assume t;)atthe :peed over it certain ,;ection in reduced from 50 kM/h
to 30 )vi/h because of nide frl.tion. Wi;hin this section there are also
 narrow bridges; nd/or -,harp curveo Under such circtnstances p..L-values
should be con sidered for -ide frct0,1n mnly, a normally the bridges 
 and 
curves will cause no additi,.nal reduction in speed. 

A n imiL.ar' way uf :,lcuiatAr,::hoidd. bte 'tpp.llel if the speed is reducedbccaus:c o F :ol'yp h.I.] and c,'a.', ah'. nbziLacles such as bridges and 

'.;en -'~t
l' y~'xL:ip ' i-,,i,-i.c .ll-y L,. ~~ applied oinly to the factor
 
that causi,:: hifg.:;t
t.heF: re!ucti.n in ';peedo 

'This wny of ccA.cu .at.;ng i;.l.ies that it is necessary to make a rough
estimate of Lhe speed when apipr'oaching a certain obstacle from either side.
 

CALCUIATING OPERATING Co3ro FOR WIFFE{NT ROAD SECTIONS 

The length of the road section plus the corresponding L L-values givethe length of flat reyed road which is equivalent in operating costs to theroad sectinn under study for each category of vehicles. 

ThJ; len[gth factor miultiplied by the vehicle operating costs 'riflatpTavcd road estmated for enirh vehicle category produces the vehicle operatin,,cDsrts for the different types of vehicles to be applied to that road section. 

As operatin, costs; for a given vehicle category, e.g. trucks, are notthe same for a12 classes of vehicles within that category weighted averageoperating costs must be calculated for each category. It will be necessary
to take this into account not only lor thecxisting vehicle fleet but al.')for the fleet expected to be operattni ,n the roads in 1976 because a chancein the composition of the vehicle fleet, e.g. towards using trucks with abiggcr loading capacity nay per se bring about quite substantial additional 
benefits. 



.XA'LE OF a OFOF S- A11D FALL CLCULATIOS 

TA BLE I 
CO.RECTIZN CO--FIC-7NT3 FOR OFERATUIG A-D TLME 

COSTS ON D1FF? TYFES OF FLAT 

____-____°,.. o________'__ 
ROADS 

"" "°. I - -

i 

?d Gra~vel. 
R P d 

£rrcearth 
'ca L L 

'i: L 

AV-AG ASSZNGER C-A.R 100 1.o , idcc, 

T~~JCI':5 ?:s :TRCA_to bi -is -~: 

F.uel 
type 

Gasoline 

. -- - t 

1,O 1 'c!,60 

-

,01,.0 1.2 

t) be czns idered) 

Gasol ineGasoli ne 

Diesel 
Diesel 

,. t 

7 t 

:0 

CID1,00 

1,00 
1,co 

l-,LLT 

!:55 
,01 

1,1,01,i1,I 

2,10 
2,2 

T- ,1'0o2,36 

2, 
2,200 

" 

-

Gasoline 

Gasoine 
Gasoline 
DieselDiesel 

1 . 

,7 

A5 t7 t 

,00 

1,00 
1,o0 

1,01,00 

1,0-,o 

,. 

, 
,1,40 

,60 

160 
;, 

1,97 

1,0,0 

2,17 
2,36 
-,--,25;,,.o 

1-,2 1-,2 

DieselDiesel 

DM.ese! 

5 t2!0 : 

2c 

1, 0)1., r3 
-
_. 

1,51.1,- ,2,602 ,26 
2,
2,L1 

;_ 

:2,93% 
2 

. i 

".; 

0,25 

0 : 



SPEED AND FtL CNSLIFTION Q F 

TABLE I 

RAVDROADS W D- R.T RATS OFISE AD FAL 

Averagepassenger 
car 

Truck I
Gasol. 1 t 

Truck II
GCAol.'3.5 t 

Truck III 
Diesel 15 t 

Truck IV
Diesel 18 t 

Speed 

FO 

72 

72 

64 

64 

RATE OF RISE AND FALL 

0 _____ ______4 _ _ 16I I 
Fuel cvn- index Inde " . Speed Fuel ::n- index index Sunt' e! 2:n- Indexsu-ption Tim.e Fuel . aumption T 0i~e F--uel S.:un_--tion Time 

v C 
h~~k/ 1/I000.k= V Vkm/1/1'0 km oo0_ 0 0 -i _i,'.....I__ __ _ _ _ __ _ _ __ _ _ 

91,7 1 1 7,'L 9,4 1,08 jO1 Q8 10, !,16 

128,0 1 1 AI,2 133,3 1,17 !,0L 56,2 154,1 1,26 

212,4 1 1 62,2 244,5 1,15 1,05 50,4 275 1 ,2 

23,9 1 1 37,1 530,0 1,73 1,80 25,6 833,4 Z,50 

250,8 1 1 37,1 537,7 1,73 2,14 25,6 760,8 2,50 

_ ___________I 
Index iS:-e -

Fuel Czr-Fuel " sumpti-on 

=/~o !/loxo I= 

1,O9 61,6 TO 

1,20 48.2 199,5 

1,18 41,8 337,0 

2,84 18,6 1.000,0 

3,03 18,6 8073, 0 

Lndex Indet.ime Fuel 

C 
8 c1.a 

1,29 1,34 

1,49 1,56 

1,72 1,45 

3,44 3,40 

3,44 3,4o 

1 

> > 

%.n 
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4 

e oe 

SUPPLEWNIT D11i? U ILEA4L FTE SO H . .MTO 

Benefits and~rPit i6'9
 
ca 1' 1)eR
issu p e iit contais a dt le e rp o t the 6 t'loi 


by ,the L ~ vthod a'"use'd by onO 1 toot, Ift eho-W
 
e~vdb


noted the ,numbesue haap1' w
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Ivaion of.'~ cua
 

theo~~1 ~ ~P ~,~nue~ted~ xamiple th6emehdby preentig nmeicl 
numbers use~d inQ t explt~iiied in detailo7
 

truction ,,prioritlics was

Year Ieeflt iithod~ of dtrinnghighway, oonThe Firs~t 

i miainaae th6 aggregate, or constr'uo orifoused. teacc costa, an& highway, -and~concsequently its
impro~e~n C~mta hihw 


priority for~ conintruction or iiproveiUmflt, is bfiM n tf ml ob h
 
qa~~idtruct 6ior 3.m4rovemeflcostsa'mutip'lied: by the

YerIwihbieit oppotuniy" 3 supplutcn de~cr~x~nhowthese benef its are 

and coat data 
~calculatd and~hw pioriti~esaredeteriO4- from the benefit 


an otaml a~uainatecxpl
beeiSect ions 4A through Ebelow give 
to a paved roa&.>4' 

AA 
improving an earth roadconcerna benefits obtained fromn 

and how the optimal year'~ for tbe 1mprovem~ent in found's
section F shows 'total benefits 

A

Section G deals with the problem of eatablis3hing prioritien., 


OPE MATING COS
3 7-3~4.< A44A 

A. BENEFITS FROM REDUCEDA VEHICLE 

.AA'<lAAA

Oprating cost~s on 9, flat paved road arnd1 variPCouO~ \L values necessary for 

,rgo
ArtngconAAnfatpie 

Fore 
rasI 4hpasnercr,, 

egtf tN- ofveicls 
e alclaed~s
he~elhteavcrae
shold 


A avraee of 80 o ehicle. Th1/ igttype
(IijIA. cotl bC A asdddtmthO assming 

dde tie cos, rasumnt, of of 0 mprhu.see ct!Lot hl ea 
4 

TA~~AI 'AAAAA'~ 
Vls agenA~~.~AA.~4 

I " AAA<'AAAA AA 
4Ra, l 

AAcAAAAAWiilysA
 

A 
Total 
 er0n 10 .- A 0-('eebjI-atine gA 

A' 'AA ' 

Oeaing-an (I e Cost Cr.03 pe
 

i ~d
1? izie kiebd oiM-ito ire ~ o6ia~W 

2 Cs nI 00 eA
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For buses, the time cost is calculated on the basis of NCr67$8.40 per
assuming a speed of 70 km/hr: 

hour 

Operating cost
 

Time cost : 0.120
 
Total cost : 0.445 
 per km
 

Calculations concerning truck operating 
costs on flat paved roads are more 
complicated Tbe method used in the exampie .)/ in al follows:
 
The truck flect is as.n-m.ed to be dividledl fa to 
 mIn categories, medium trucks,i.e. trucks with less than 7 tons load canaoity, and heavy trucks, i.e. with
7 tons or more load cajAcity. For L;iese two main 
 types, operating costs andtime costs on flat paveco. roedl:; may be accordinga~culp'ed to the compsitionon various typ-ns of road. The aasu'j3lTion in this case is thot calculated atNCr$67 0.290 per kilometcr, and for hewvy trucks at 1?Cr67 0.450 per kiloneter. 
Further wi<.L'r abni th,, ruclk Vl.cet comuposition used in the calculation 
are an followvs
 

Local traffi,: . .. l . . ... 

Long distance Medium truclc: 67X%
 
traffic: 
 Heavy trolm 53% 

But truck operating eo::t.s per veh!cle per lun for local and long-distancetraffic are not calculatezd as they are not used directly (see below) incalculating the benefits from reduced vehicle operating costs. 

The example shows how the calculation: are made using the ascum.1tionson truck fleet cumposition that arc :;pecified. Different treatmentof truck fleet composition will require corresponding changes in the 
calculations. 

http:as.n-m.ed
http:NCr67$8.40
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b. Sovings in Vl -eOperatinp, Costs 

The saving, measured In& L- kilornetei, by drJving on the new 

road instead of the old, is shown in Table A for passenger cars, trucks and 

buises. 

Tabl e A 

Saving-; by U. iog v>? l ( A L - kins) 

Asnumed A L-values 

I,eng'Lh of I'ast:nger Medium Heavy 73s 

Hoad(I) C r Truck(MT) Truck(HT)
Fm Km Y.mn '
60 100 1-23 88Old rood 


ie'w rod 'V) 20 25 15 

- -..Difference in 6Lstonce 10 

Difference in A L-VnLue 1113 80 .03 73 

Tota]. sovinr 55O 1.3 R3 

r.g.; tin]! pri v,:,irl.e per 
savin:t, in A L-ki oeic ::21ow. "1ble A ti!ove miult.iplied by the operating 
ond time costs per vehile p,r i'". frl.0. pn-nerI roS. 

Thr, smviiw for p, er cF;t'a lv';,'8: trip Is the 

5i'x '7. ..P ,s,n,e. r: _ 7.<.77?',,.res ),'5 )r O~ l" -.

;i ,' n[':;, r,' !,o ':'1 ,it.n oil IChe truck fleet 
c omposiit.ion toge ttvhr wil h l1,e t Ol0 1,rn. ir; cost; ol flat pave1 roads 

ond on savinf; in A\ I Lo ih, in vehicle 

For ti'"c,, .* i.h-

-;il.omelern , 1.hnt soving operating 
cost . The cl .culations rrr, 1; .ol].i 

Local Tra}ffic : Svi,. p(,!- vel; 

t 5 x 0.290 x 90 1.')x O.h50 x 1.1.3 29.81 

Long-distance 
traffic: Saving per vehicle
 

67 x 0.290 x 90 + 53 x O.I50 x 1.1.3 54.27 
100 100 
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Estimated Average Daily Traffic (FADT) figuren used for the calculation 
of total savings per day and the total benefits for all cars per year. 

Total benefits are calculated in thl : way for the two years 1967 and 1976. 
These benefits are later (see Table E) added to benefits from other sources. 

In these calculations it is assum,-d that the average size of trucks is 
the same in the two years, 1967 an1d 1976, The benefits from an increase in 
the average size of trucks are discussed Jn Section D belo. 

B. BENEFITS FROM REIJCTION OF BREAKAGE AND ; f)IMIAGE 

By Jmproving roads in bad condition. napecielly earth roads and improved 
earth roads, there -wi.l nor_-illy 1!e be:nefitu from reduced breakage and spoilage. 

ment 
Examples of saving in 
of bad roads are nhowK, be'.e,,, 

111oig,U lon;-st'nc transport due to improve-

Hogs: 

Value of cargo: 
Spoilage reduced 

30 hogs x NCr67,$ 70 
from 12% to 6% 

- NCr675 
- NCr67$ 

2,1OO 
126 

Live Cattle:
 

Value of cargo: 12 heads x NCr67$ 300 - NCr67$ 3,600 
Spoilage reduced from 10%to 5% - NCr67$ 180 

Bananas: 

Value of cargo: 8 tons x NCr67$ 100 : NCr67$ 800 
Spoilage reduced from 10% to 2% rNcr675 6O4 

Calculations as above can be used to estimate benefits from reductions in 
breakage and spoilage 

It will be necessary to e.timate the pcrcentaj~e of long-distance traffic 
that will get benefit from retluction in breakagc and spoilage, as well as 
the saving per truck. An example is shown in Table B below. 

Table B BENEFITS F7OM SPOILAGE REDUCTION 

i22L 1176 
Long-distance traffic EADT (x) 'l 48 
Total per year, (y) - 365 (x) (y) 11,315 17,520 
Percentage of trips with saving (p) 5 
Assumed saving per trip Nc67$3 (a) 180 180 
BENEFITS - NCr67$ (y) x (P) x (a) x 10 102 158 

100 

5 
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C. BENEFITS3 JqOM INCRFASF IN THE AVERAGE SIZE OF TRUCKS 

If a substantial part of a highway network is improved and strengthened,
itwill be possible to use bigger trucks. As these trucks have lower cost 
per ton kin a benefit will accrue from an increase inthe size of trucks. 

This benefit wan not considered when the calculation of benefits from

truck traffic was made, as it was assumed that the composition of trucks
 
would be the same in 1967 and 1976,
 

The benefit from an increase in the size of trucks in an "overhead
benefit" that in not specifically related to a particular small road section,
but will only be obtained if adjacent section are also improved4 

Moreover, increase in average truck size is caused not only by improving
tee highway nctwork, but also by other factors such as increasing labour costs,

growth in demand for transport, expnsion of transport, industry capacity and

increasing capital. avail.able for investment in transport equipment° 

For calculating this bencfit,, a table giving the number of trucks of 
different sizen, average on them and thethe load average distance drlven

in 1965, and 1976 must be use(L The estimates for 1965 and the prognosis

for J 976 were taken from another part of the study.
 

(:perating cost for different classes of trucks have been estimated from
figures for 'fcy can used thisflat paved roadtii be in calculation, as the
objective is to estimate the relative decreauc in coat per ton-k". Previous
anaJy l.ri has shown that cost per ton-kiloreter will decrease by nearly 30 
percent because of an Increase in truck size and an increase in the average km
driven by heavy trucks (cost per ton-ks 1965 - 100, cost per ton-im 1976 - 7M5). 

As explained above, part of the total decrease in cost is caused by factors
other than road improvement. Moreover, as also stated above, this benefit is on "overhead" benefit that is not specifically related to a particular road 
section. Nevertheless, the benefit from an increase in truck size is an 
important benefit arising from road improvements and should be taken into 
account in benefit-cost calculations. 

It will be taken into account by adding to the benefits decribed, above, 
an additional benefit for 1976 equal to 20 percent of the operating costs
 
on the unimproved road of long-distance truck traffic estimated for 1976.
 
Table C shows how this benefit is calculated. 
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Table C - BENEFITS -1 M4 INCREASE IN AVERAGE SIZE OF TRUCKS 

Operating costs, long-distance, old road (1) - NCr67$ (a) 	65.86 65.86Total long-distance truck traffic (2) 11,315 17,520
Total operating cost NCr67$10 3 
(z)x (y) 	 (u) 74 5 1,154
Reduction because of bigger trucks 
 (v) - 20%
 
Total Benefit from Change in Truck
 
Size - NCr67$10 5 - y). x (u) - 231
 

100
 

(1) 	 assuming fleet composition, distance and A L-values as indicated
 
in Table A and relevant text:
 

67_ x 0°,290 x (80 + 100) + xt 08450 x (80 + 128) - 65.86
 
100 
 100 

(2) 	as calculatc~d In Table B 

Do 	 BENEFIT FROM REDUCTION IN MAINTEI[ANCE COST OF THE ROAD 

Standard Mhintenance costs per kilometer for roads with various surface

and various traffic volumes were calculated by the GEIPOT Consultants,, 

Maintenance cost per kilometer for earth roads (all weather) and raved

roads for the ADTs used were derived In the basis of these calculations.

Maintenance costs for the tfo ruads and benefits from savings in maintenance
 
costs are calculated in Table D.
 

In thin case maintenance costs produce a positive benefit. Under certaincircumstances, depending on the relevant surfaces, distances and traffic
 
volumes, this benefit maYy be negative,
 

Table ID BENEF'ITS FWCM SAVING IN IlOAD MAiNTENANCE COSTS 

1967 1976
 
Total traffic (ADTS, /1) 
 379 779Maintenance costs per k". NCr67$ Old road (as) 	 3j C; 4,500 

flew road (ap) 	 2,200 2,300Lngth, old road-km (le) 80 80
Length, new road-)n (Lp) '70 70
Total Maintenance costs - NCr675 10O
Old road, (ac) x (LO_ t',2JO 7)6o 

Nfew road, (ap) x (Lp) 154 161
BENEFITS from Maintenance Savings 
 86 199
 

E. TOTAL 1EIIEFIT - TIE OPTIMAL YEAR FOR CONSTRUCTION 

Table E is a uunary of the total benefits for the years 1967 and 1976.
The growth factor for benefit should be calculated as shown below that table. 

The corresponding compound growth can be read from any compound interest table. 
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Table E TOTAL BEHF1!'Pq 

Source of Benefits NCr675;1 Ncr675 1-0
 
Reduced Vehicle Operating Cost 1,861 3,489
 

Reduced Breakngc and Spoilage 102 158
 
86 199
Road Maintenance 


Increase in Sizo of Trucks - 231
 

2,049 4,077
 

The ratio of 1967 benefits to 19(6 benefits is:
 

W299
 

Compound interest tablos ahows that the corresponding compound growth 

rate over a 9 year period in 8f, 

Construiction coat in a.ja1imed to be: 

N?'Cr65l io"5 27,000 
of which 10% (opportunity coat of capital) in: 

NCr67 10' ?,700 

The optimum year for con:truction "n" can be found from the equation: 

B67 x (1 + S0 W)n - 2,700 

where B67 -a Total I.ancfita in 1967 

n
Therefore 2,049 x (I 0o08) - 2,700
 

or (1 + 0,08 ) ?O0 - L,2
 
169
 

The corresponding -atue of n, which give the optimum year for construction, 
is h, Hence, the optImu year for con:;tructlon in 4 years from 1967, or the 
year 1971. 

F. PRIORITIES 

iBy mcans of calculations an described above, it is pooible to ectablish
 
priorities for investment for each year of the period 1968-19(16
 

On the other hand, it is clear that for highways with very high levels
 

of first year benefit, investment should be made as coon an possible. For the
 

remaining investment projects it will only be possible to indicate those which
 

should probably be constructed in the period 1972-76,
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A problem arises when it isnot possible to construct all the roads 
The reasons for this mayindicated by the fry method in the optimum year. 

shortagebe a general shortage of capital for the whole period up to 1976, 


of capital in certain years when many investmento should be made or shortage
 

of deeig or construction capacity. In such cases., sume projects must be
 

deferred.
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Table NDE Transportation Financing (1968) 

Economic SP2 
-
Activity Total Reequipment FINAME FUNES
 

Fun __ 

Port and Navigation 51,518 50,1400 20 898 
Railroads 89,567 89,56,1 -. 

Roads 12h40 67,h25 56,983 -

Total 256,2)1. 2071390 57,005 898 

Source: BNDE 

j/ Credit for sa.lc and purciase of equipinent 
2J Financing for feasibility studies 

Table BIDE Transport Financing (1969) 
(in 11Cr$1,000) 

E-cono;Tc-

Activity Total Rceqiiipment FIflAEl FUESp2J 

Fund 

Ports and Navigation 36,500 3,500 -

Railroadn 110,520 110,520 - -

Roarls l16,4fI? 62,777 43,837 9)8A8 

Total 263,5ce 209,597 43,817 9,8&0 

Source: BNDE
 

l/ Credit for sale and purchase of equipment 
2 Financing for feasibility studies. 
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BNDE Approved Financial Assiatance for 1960-69 (U$ Thousands) 

Direct Provision of 
Year Assistant Guarantee Total 

1960 
1961 
1962 
1963 
1564 

94,025 
U6,9.4 

79,270 
76,167
94, 610 

50,169 
62,816 

7..5355O5 
10,755

2) '81 

114-, )LJl 
179.770 
i)6,, 

,'f(2 
, 9 

1965 
1966 
1967 
1968 
1969 

206,882 
222,951 
245,667 
260,629 
310,067 

55,425 
44,26C 
kl4,II?2 
9,666 

Ili., 821 

-62,505 
267,199 
50), 109 

1,50,2Cf, 
i421,888 
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DDE Ralance Sheets - US$ Thousands 

END OF YEAR 

1965 1966 1967 1968 1969 

Assets 

Canh 17,228 6,465 13,860 23,20'1 23,0P2 
Current Annets 108,395 170,443 169,922 116,120 132,270 
Lorw Tern Asacta 278,453 425,147 562,425 555,208 748,110 
Accrutd Icome 6 48 2,P93 :11.,591 16,437 
Fixed Asnetn 3,409 3,744. 6,000 5,-68 5,326 

Total Asactu hO7,9hgl 605,847 754,700 741,994 925,895 

Liabilities; 

Current Liabilities 59,204 57,546 83,546 76,453 73,627 
Long Term Liabilities 209,775 232,368 215,655 186,355 204,428 
Uncarned Income 1,863 2,692 43,490 22,112 15,021 

Total Liabilities 270,81 i2 292,406 54,691 284,92O 295,076 

Capital 

Provision- SpeciJ. Funid 1,207 891 626 1,198 907 
Capital and Renerves 135,11i2 312,550 41,383 455,876 631,912 

Total Capital 136,619 513,o4 412,009 457,074 632,819 

Source: BIDE 
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BANCO NACIONAL L DESENVOLVIMMNTO ECONAMICO - (BNDE) 

operating Statements- 1968 and 1962 
(US$ Thousands) 

Current Operating Income 9 1969 

Interest Earned $10,992 $16,212 
Late Payment Interest 982 399 
Operating Commission 703 1, 212 

Inspection Fee 
Commitment Fee 

IyIt6 
93 

2,259 
.61 

Guarantor's Fee 52 330 
Service Charges 193 148 
Miscellaneous Fund Income 28 607 
M.etia;c1jncous Loans Income 267 125 
FADM/Centrai lBnk Agreement - 626 
Monetary Correction Enrned 17,037 

Non Current Income 

Intercst Earned - Deposits and Securities 595 117 
Dividends and Real Estate Income 1,1.61 142 
Other Income 9 213 

Total Income 43,300 22, 631. 

Current Opr rting E__ enses 

Sn iaries 1,960 3,211 
SupplAi es 24i 23 
Contraef~tnal T,.,rv ices 530 Pal 
Economic 'eequipmrnt Fund Expenses 630 37. 
.ipeme, 1undepro and Funtec Expensen 2, 97 1,F91, 

Interet fIxpcII;cs 8 6 
Ite~ret on Borrowed Money 530 970 
Deprc.i ation 1.51. 
Other Current Operat-ng Expenses 635 775 

Total Expenses 6,963 7,645 

Net Profit 36,337 1.4,?36 

Net Additions to Capital (36,337) (14,q6) 
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I'ROJECT'ED SOURCE AIi) APPLICATION OF )1JdN[ 

(I1 us$ 	 lULI0N) 

1973 	 1974 TOTAL
1970 1971 1972 


Ae SOURCfrpA4 sur~r' o~e~ 	 D 

.	 D-.trnce Available for Invest
vvmnt 12.0 5.11 6.6 8.1 11.3 43.4
 

2. 	 Fedr-.ml Mudgct Support 93. 9 122. 0 1142. 1 135. 5 1-.i 631.9 
3. 	 l: ntary Recerve kAlocation 127.9 15. ( 193. It 240. 0 28.5 1, 003. 6
4. 	Return on W Orn'( 36.6 56.4 65.6 80.5 309,00rratton 	 71.9
5. 	 Operatloncl IYlanca 43.5 15.6 8.o 55.0 60.8 252.96. cel6.os 	 1t 3 hj.j 14. 5 4.17 h. 7 34h| 

IL F0:!C-3 ;0APS 	 _31!.6 ~ ' 2 
1. 	 Lxiutin. 1 6o,. | 

IDP 9.6 	 9.6 
Kbil 8.p 	 8.2 
AIDl"07t),esJ Pirh.00 3.8 	 3.8 

13h I. 'leC11W 	 0.9l 	 0. 9 
0.) 0.3 

ConLhwital JIJ.lnol, 0.3 0.3 
Rec:-.IUed rcvenu" 
fru:n rr~rcJgm io.A.ng 15.5 16. 5 15.2 h72 

2. 	 l.ini ulider Ncgn.tohtlon _14 16,1__1,-_
 

ID) 	 11,8 11,8 25.6
3.8 	 3.8 7.6 

Ai> I.,'i 'tq /I.O 	 5.0 5.0 lh0.O -
AID- iural l oacd' 4.0 	 8.3 8.3 3.3 25. 9 
3. 	 L.~crl to bc ncgotiated 35.2 35.2 7(0. 4 

TOTAL FMU!IlIfAITABLUE 	 368.8 433.6 502.9 563.7 	 62-2.7 2,11s9.7 

1). AP_, .h ,.iio:; 

L. 	 Dht l.3 6.0 6. 2 7.94rvc,: 	 5.7 30'.1 
2. 	 Itini, C%,Cnh how,-rve 5.h 66 8.1 11.3 15.5 16,9 
3. 	 Ap,dlcr.on of fr'o renourccan. 	 ri-,J- Ifwhrtricfn 123,9 175. 1; 205.9 230.8 239. 5 091.5 

b. ildnj-7,and Mimbr,'PA recearch 8.2 16.8 19,0 22.0 23.9 89,9 
c. 	 Agr1reulture, ca.tle raInlg
 

Food ,codutAon ond dintri
bullon nyrt'. (AID Aj.
 
r 
 .:'.l,) 	 23-7 25,3 30,8 31;. 8 32. 1 1i6,O 

d, 	 NIhIJc Scrvlcen - )o1(ir,
 
t)nup.rtition nd tIc
cO,-"'rkicatiuna (AID lhiral
 
r,, 	 9) 8 9:, 5 97, 5 103. 1 325.0 515.9 

4. 	 Si:.I Proernri
 
"71: 5. 1
YI'i: 50, 2 6. 0 0 76, ,3 6 

U".,!73 1.6 50 5.14 6.0 6. 811.. o 
1*11.111 2.7 'h7 5.1 5.8 25. 0;PIO )1.7 

PUM7i c 10,6 10,6 10,6 31-8 3.3.2 56,8
 
Fii.',' 
 18.8 	 38.8 30.5 53..1 !8..1 01.O. 

I'UTGJI0 	 16.4 16, 4 23.11 26. 2 29.3 .11, 7 

TOTFAL 1'J:D API'LICATIOM 	 368.8 433.6 502.9 563. 7 P. 1.,2,7 7
 

PIA,8,Io r.nion frcot the 8th hnat nales ngrcernt, proprc.r:o-.d for ri'l. rcO''Ia (1970)
p.'tditurt! o 


to .25.0 Pi.ion
 
F. P ccr"i $J.l allliOn in 1975 Inercnec tih AID bru'Al 11-l lo':n v %lue 

http:Fedr-.ml
http:ECONO.MC


FaV B O'THE PROJECT SOlC U) APPLICALTIONOF 
FUNDS STATEM 

Theprojections fort s 
tyea on herprojection werea, ter 

ya.plan., I e projectie o 9n617fwrebsdo teD' 
attens ofttheir-couxces: and pUtt,1: 

P:oc 0 ofundsdur ig th3 eaB.,.csoucesof 1BNDE funds axO:_ 

1) "r(Moneotary; represents_Reserve Alouton ich 5- 6 the
,~,j.Proceeds 'oC ,the 'FinDancial1 Operations -tax, collIectecd ,by 1the 

Cent~ral Batd of 'Brazil. Tile' proceeds from' he-Fnancioal 
'O'p rati $hCtaxjwhich n o3&a financial trons-, 
actionsi arei deposited"in the Central. Banik arnd- bonntitute 

* htle, MNonetry Reserveof tli Republic.' "Of this amount, 
5%is. apportioned'to tile Cen~iral Bank' n 9%Js :tr~inhfcrred 

to',the lINDE upon. jfproval t'jyr1IW bMindsr ofPom go 
theBNEI -nnul, 	 '-t Bud~etlh ,' 

2)' 	Federal, BugtSar.I thelin r Reev llcto 

Anual~Investment Budget aso approvcdd by the' Ministyof < 
Plarlning the blleance required'. is "Included iii the annual 

federal.;budget.< i . 

-Proc'eedn from past~,ending operations arc broken~into two 
categtories: 	 ~ 

a) 	'QpratinI B~alance" rpeetAo eepsfo 
interest, fcs~, aild1 pen ilty payments~less tle,expenser 4~ 

incu~rred oroperations. 

b) ,"Return' on Banks Operations" represonts t~le'gross,
~receiDts of the PTID]E1fromi loans granted minus payments

V 14 made by the bnnl,,on beh~alf of, a borrower~for whomte 
bank~ isCuaranor>, ' 9 -	 ' 

4)Balance Avaiable for 1vr.:itnt.crc t,, 
ha1reserVre of the pror Y~ repee h in.u 

'5)~ - JMscelflancoUsReceips orr'lo'brcs ecpt oC 
wi5B identified ast oco 

._ttate ont vthecei	 o op o 



AM b 

weSl
Shown, asC IM1.dne1 o~a ± raaoa3epznot
nc,;aig ed, Fox' 1973,;and.7k blie 6atimat h-tii

foreign ioansi th babi p ~a'ti'0 

a)esures fromei~g oeg lon -tothe BI'DE to' be, 

I. D . m~io (v $o 7 nd whhixonch 

toYPE on to matll nd miedum aze enter

2. 	 Krditanstal Mr Vlederanfbuo US,3$,8.2 milion 
all ofu.wichwll:Ugo'toTIM1E. 4 -

31 A.I.D.. ?1Cr:135..5 5Million, (US$53 8 iiLon) from
theIIA g 460 for ruxial~roadahec Aament iO) 

-~~ , (NCi$r8.o mrulon))agxiculturaX. nupj1y. centers, 
> 

(NCr.$ 7 2 n~iltUon) mln 1*Apt~ (Cx'$.3million)2
dP ~iilo from VIII Wheat Agemn 

(R for )MOrun 

1nh 	a.An 	 govrnment loani -1JS-$- 3 million for, ind~ustrial credit.V 

5. Conti±nental.Bank o:f, Illinoi's WO.. mS. 	 iilliont for 


V 1b)Foreign loans under 'negotiations are:' 
A 

1. 	 KreccUtannboait f4,~Wied'eranmhan ~~ 

AJV 	 V 'Termsi: 30 years, with.7, yecara 'race period ~' 
V1VAA Plurpono:, Capital. goods irnporV ALAVV

VV'AVce ofV Firnine ss: IN nnatuoo gemn' 
V V V De~~~~rbetwno XJ.O1 DrzuiGefi.fa~rm nny. e 

V' ~ V2. Ihtcramioian DovalpnitDn 

VAAVmowun:, US$22j0(60,-OXO 
0Terms~: 15 Yecarn with 3 years, grace 

R 

SC5j3Capit 	 o 
V nat r cIuiaren 

COG 8
e~eorF 0 ~- b  -

oEe a1111, 

http:1973,;and.7k
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) Export nport Bank of the United Staten 

Amount: US$1,500,000.00 
Terms: 6 years vilth I year grace period 
Purpose: For ndditional capitalization of FIEME 

a.nd for Jmpor of copital goods 

Degree of Firjnnii :3: Laii Agreement rewly to be signed. 

A2plications: 

A) 	 Debt Service - Interest cmi ll'incipa.l due on foreign loans 

- The Pminum cash reserve estimatedB) Minimum Cash Reserve to 

be required by the BNDE to meet contingencles known or anticipated 

during the year. For example, under the Rural Road program 
. niJgned loan agreements in the amcuntinitiated in 196b, the bank has 

:Iowmrei-, the bank has eritablished a grossof NCr$10,077,O00. 
to nnet overrun cost which, Af jurtifiedcontingency of flCr'V,O000,O 


by the project, the bank ir2uy chn)re to finance on t 60, brs,
 

C) 	 The remaining appi.rcati- r,!ate to program sectors and npeclal 

fund programs of the UND'. 

http:US$1,500,000.00


PROJECTED DISBUSlaoIS FOR RURAL ROAD CONSRUC]2IoI PR0ZM (1971.76) 

USAID 


BID/ 


Reinvestment of subloan reray=ents

fro= Bi E-Uk-D program 

State and -'Cozsor u=zs
Financial C,.izrihuzion 

-

(IN US$ MILLION) 

1971 1972 1973 1974 .1975 1976 TOTAL 

4.0 8.55 33 3. 34 1.00 25 0 

4.o 8-33 8.33 " 56 1210 .10.-,0 -55.62 

90 3.70 6.50 11.10 

5.30 2.1,10 1110 1.2 1I"2 1L2 62.10 

15. 30 27.76 27.76 28. C0 28.C 28. 0 152-82 

!/ includes reLme nt-s of sub!&an re rpa 'tns fzom H-'= C_1968-7I' which t- untto Us.$2. 6 ia !9;2, in.197I S$Z3 inU-2.6 1974, e- . 3 i- 1975, amn" UZ05.5 in 1976. 

0 0 
o oo
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Geometric Design Specifications for Class MIfand Class IV Roads 

Design Speed 
(km/hour) 

Horizontal Radius 
(meters, minimum) 

Percentage Gradients 
(maximum) 

Graded width of roadway 
area, including shoulders 
(minimum) 

Width of all-weather 
surface (minimum) 

Class III Class IV 

Terrain 

flat 60 60 
rolling 40 4o 
mountainous 30 30 

flat 110 110 
rolling 50 50 
mountainous 30 30 

flat 4 6 
rolling 5 8 
mountainous 7 12* 

8 meters 7 meters 

7 meters 6 meters 

(*) Any gradient above 9% will be limited to 300 meters in 
length. 
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R.AL, ROAD PROJECTS FOR USAID-BNDE R0iM
FRM DRAFT MAST-F PLAN OF R.r.ZIL TRANSPORT ST7AVEy(Class f RFoad show as 1, 2 -)r 3 in accordance with DNER Standardsand e.. arch; r improved earth; Fr for gravel; DST for ..... facet.ent; - ashalt concrete surface)


Highway 

n:idF roosed Length 1976
N-). Year of 

-iord:ad (ki) Traffic (ADT) Opening 


Ids ~n i e. 24O 85
R- 174 

226 ' inhe _ z - , . ,;traTe i-.76 375 76 197,


BR-8 - 1976,..-- d_ Mearn:: :;:e i
a 
-e 

122 190 1971
-a F .i. 71 
.... 77 1976
Hauis.eria-ur 
 "ne 17L97 i.e. 176 

TOA L 77 1976n
 

'ink N9from Re:rt 
. .r . r : ... ',e r02..... 6Pc~r- 05-.. a 1976
~-
 -.-e.-_-101
-1 - - - ' < -- --. "-t: PI:_<-'_:i _ -, 

1972
hO2654 0 1973 

. . ... 126
 

New _ i- ti.ri___ -t. 59 1976 

Qne 226 1971 
- e. lo1 J.1..ria..-.. j 1974
'i.m ....- . -- e -. : e. 270 202 
 1975
__;t___ - -T ",,' .TL - - ,- 6o--i--I-. 2 51
600
 

RIO GPAN-E 0 NORTE 
-226t au 
 -- T --.- Le..... 
.. .. __ 0.. .. 1976
. . :Fecz2 r S2 
 1973
 

PfA PA . .. . . .. . .. . . .6 -I. .
 
PH6 a~ja t- Ltat-aiari..... a
P..,a' 2':n.... 24. 0 68-6 1970-73 


Rio Tinto t: Store _____ 2 D2T L4.I
<' - 368 1970-72
L"B- I;-; -7T=': .
 
n.. _2...

-55 2 DST 24. 685 
 1970
2Trh t. Gra<r.7771 I DST 20.' 276 1975 

.... e. 
 2 TTn-2 40O 1975
'h irt le ?.-. 2 C? 22.2 1,.--Aarabra .''- 1972
2;r. 55.2

'- =r '-5K 7c . ___ " ,-- iL. 671 1976
~'- IC._T 7 1 9 7 o 

9 -. ? 3 ..• 2. 197? 

S ' L00-

B!C Rati:7 
(Discounted) 

.6
 

.I
 
1.65
 
2.67 
i.0O 
i
 

1.22 
.05


1.58
 

1
 
24
 

1.60 
1.17 

1
 

_ 

-
-

-
-

-

-

C', 



Highway 
N . 

PFERNAMBUCO 

Location Existing 
Road 

Proposed 
Road 

Leng 
(km) 

1976 
Traffic(ADT) 

Year Of 
Opening 

B/C Ratio 
iscounted) 

PE-Ri 
FE-2 
PE-6 

F t3ros:o South Aiagoas
Catende to Maraial 
Vertentes to Toritama 

New 
i.e. 
New 

2 
2 
1 

DST 
DST 
DST 

2 

15.0 46 

1970 
1970 

-

PE-61 
P e 
PE-yb 

-62-ext. 
FE-5 
FE-S 
PE-22 

Timbauba to N. E. to Condado 

(with conectlon to Fararba Rds)Born Jardim to Timbauba 
Cupira to PE-._ 
Tuoanati 1na to Al as 
Sta. Maria da Boa Vista to BR-122 
Brejo da Madre de Deuz to BR-104 
Link 4!07-4626 
Link 62- 5 

New 

e 
3 i.e. 

New 
New 

Feeder 
New 
New 

2 DST 

2 DST 
2 DST 
2 DST 
1 DST 
2 DST 
I DST 
2 DST 

67.0 

8. 0 
29.2 

560 
44.7 
126 

.61970 

F)70-1000 

7 

169 
494 

127 

7 
1970 
1970 
1970 
197 
1970 

_ 
-

-

_ 
_ 

PE64Link 4637-42 
TOT AL 

.e2 34r2.76 
8. 

s 1970-

ALAGOAS
AL-10 
AL-10 
AL-102 
AL 

Prto Calvo to r-erna.-buco (pE_-l_
S. Luiz Quitunde to Prto Calvo 
S.Sebasti-o to Araoiraca 
M-36 N. to Pernambuco (PE-78) 

New 
e. 

2 r. 

2 
2 
2 
2 

DST 
DST 
DST 
DST 

26. O 

. 3 
24.5 

407 
421 

19701970 
1973 

97 

-

-

AL-104/309 

AL-201 

AL-202 
AL-30 
AL3 
AL-418 

L109 
AL-406 

Batalha to Santana do Iparama 
(BR-316) 

Uniqo dos Pa]mares to Santana 
do Mundau 

Arapiraca to Batalha 
Nicosa tc Cajuejro 
Araciraca tc Jirau do Ponciano 
Camcari North to BR-lO1 
Ca jueiro to BR-36 
Link h280 to 428 

i.e. 

Feeder 
i.e. 

Feeder 
Feeder 

i. e. 
i. e. 

Earth 

gr. 

2 DST 
2 gr. 
2 DST 
2 DST 
2 gr. 
2 DST 
1 DST 

46.3 

32.1 
8. 7 
1. 
28.5 
29.1 
10. 0 
29.0 

500 

117 0 
425 
16 

0 
516 
582 

1976 

1970 
1975 
1970 
1970 

1970 
1970 

-

-
-

_ 

TOTAL 392 

(DCD 

3', 
0 

6.0 
0%-. 



1.5 

Highway L ca i*!n Existing Proposed length 1976 Year of B/C
No. Road Road (Ku) Traffic(ADT) O3-nin (DIzz- :SERGIPE 

SE-2 0 it., --. tsra New 2 DST 24.0 256 1971 2. 1S.-O...2/22. . -:r-:',- i. e. 2 DST 17.]1 28 109 2.1.SE-.06 --..... : -3 rrt-s-:, i. e. 2 L3T 7.0 252 1972 2S--CO3 .ari, O 2 i. e. 2 DST 3.6 184 1972SE-003 Feira :;2""--- '.--. - FastD-a i.e. 2 DST 6°8_ 210 1973 

SE-O0! Tobias ?arretz- -i._ dos 

Dantas 3 i, eo 2 DST 34.5 27Y 1973 i.6 
SE-211 . e D 3R-i.e. 2 DST 2& 2 298 1973 7 

-rito 3 i.e. 2 DST 9.1 225 I97li 1.8
S-22:.......-r
..... D3T O2 17-1ew 178 1973 1.7
SE-223 Siriri- New 2 DST 12.2 229 1974 1.5 
SE-2 1 4 Ce!-- JT ,3 i. 2 P3T 12.6 140 1974 1.6 

.. _0 -.... '..--- i. e. 2 DST 9.9 272 1 4 
SE-...... - _r i e. 2 DST 17.8 177 197 1.SE- _aha-':-e - Diai 3 i.e. 2 DST 9.2 310 1976 0.8 

SE-2C6 Si-L 3 i.e. 2 DST 33.3- 202 1976 2.2 ,_ irar -  3 i. e. 2 DST 24. 5 232 1976 1.8 
TOTAL 396 

rn-4 

!'



Highway 
No. 

BA iTA 
Lccatica 

Existing 
Road 

Proposed 
Road 

Length 
(?--) 

1976 
Traffic(ADT) 

Year of 
Opening 

B/C Ratlo 
(Discounte" 

-2-
BA-290 

-529 
BA-290 
BA-538 

2. 
BA-130 
BA-04Tra-

B- -
BA-545 
A-536 

BA-.179 

2;-C'1 _ S.An;:oo.io de Barcelozn 
Sz.Anzorio d2 arcelona-:_deiros 

e- ezioro 6z zzaio 
Ak-CO1 Ic a 

So i . ..oreA 2 
. 

CLa-de 

............
BR-1O1 ...... 
Caaca':- Gor..o 
S-a-ca :i . ,itoria-Coribe 

Tota1 

Nato 
ew 

2 i.e. 
=-w 

2 i.e. 

2 i.e. 
i.e. 
3 e. 

e. 
3 i.e. 
e. 
jiew 

2 DST 
2 DST 
2 DST 
2 DST 
2 AP 
2 AP 
2 DST 
2 DST 

2 DST 
2 DST 
2 DST 
2 DST 

50.0 
21.0 
24.0 
6.0 
6.0 

113.5 
75.0 
25.0 

28.4 
34.0 
22.0 
70.0 

477 

iSI 
180 
134 
202 
253 
195 
505 
491 

294 
314 
366 
ib9 

197) 
1971 
1971 
1970 
1970 
1970 
1973 
1973 

1973 
1973 
1973 
1975 

1.9 
1.5 
2.0 
1.6 
1.b 
2.1 
2.5 

15.4 

1.O 
4.2 
2.2 
7.6 

MA.T0 GRCSO 
BR-2.2 T3 

z-42ba -J i -ndia 
BR-!b3 Dourado s u-.--. 

Ml!-734 Yaraca - 756 
BR-465 Do'rado z -2 
BR- 'H-42 -ortx~orl 

S-4Font ; 3R:-Ib 
BR-419 _-Anuizuana 

i.e. 

2 gr. 
2 gr. 
3 gr. 
3 gr. 
2 gr. 
2 gr.
3 gr. 

116.0 

97.0 
49.0 
86.0 

110.0 
15.0 
121.0 

9.0 

66 

134 
249 
179 
281 
278 
585 
143 

1970 
-
-

-

-

-

1.2 
2.2 
1.5 
2.2 
2.2 
2.5 
1.3 

S/i' -r'o - -arecido 
I~.745 It~or~-L~-27 

Tot 

do Tabuado 5 gr.2 gr. 

Sr. 

107.0
12.0 

66-.0 
673 

281217 

265 

gr. 

-
-

197021 

1. -
1.1 

2.1 

- - -
H. -

0 
0 . 
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V4 

~r", 'J)4za b tath?iATIONAL ,ECONOMIC DlOE",NT BANK 

DNDE -Fand the-MTIONALHA W 

'MTe Nationaol Economic.Development Bank a feealatrchy,~insgtituted by j'N9rig628 of June 20)152,hee

-through, it~s leraJ representatie-sa d192 he ere' called th k, 

The National ifighwaY De-partmen) a f'ederal auitarchy, insti1litodl 
1-' by DecrceeLa~w N9 .8 oC Deceme hereafter cale DUR.reprcs-ented- by, it's 

f63, 

Direor General, dly~atho'io 
by th inioter of~.a~or hzereuy' rt i fy this~iistrum~ent, 

CONSIDERING k 

a) The great economic 'significance~of' the national network'. 
- of' rural roads) f'eedihg the trunk highways fderal.Find- ~ 

state; 

b) the def'iciencies of this I 'stcinof' Secondary roands, 1nthe cwnc of' Brazil, limiting t~he productivity iftl'5flvqetmenbgjad to the highways triun-S; 

c) 	 ta suchz deficiencica reul. on:th On hand,i1Uff'cency of' finaticial'.resources tUtcnded f'or th conntriiction nd betterme~nt of-thoo6rol,3, znri, 	 or'~~h.--
0thor hand) from the~lnc;' of tociA:a reW-urc- "'IVVt 
parrt of Lho municipai. adndnlgstr tion's Chro,1Irenponotbliticn; : 

d) th!"dipoilton of PVDF, ai4 1XICIRto conri-o trji~j
fi.nctal alid> teoohnie1ar OOVO a ~tU IVl . 

*1Ve-t Or thV clil(,d a]~-Y~ 



I 

1A1 

AG EE in the, Owing c eaus that 

OE This, agree~ncnt has, as-,its objective te,,i ltatioof. 
porm ofnaional: scope ruio n-- ,btteiorhe :con Aolf rural1 highways ±eeding' lhe Fedea n et'e tui ih"n 

The~financ ial 'particiin oft S ts nditrested 
iV~< ~ an,,eventUally other agencies and private peros 

~diccty~ cnft'3ting is an ic iPa ted The proGramrnwl.b~developed ac ording to the prites 'esb hed-in .clauso 

D10A a u 

2.1. ~~ ~pto, ~ fte~ Th.priAakithe pogram rsuiiti from thLi $442~ . oInw cruzeiros to be ap'plie'd ve rthe Aporio~d of 3 (three,) o 'inro the lthrcee'year pe,,riod . 
1966/1970, ~ti 

2.2#. h Bn may,, at its dicein raJiseJ the amount of the. overxi, .,resources foreseenl in this clause) if the volume of the requcinti
and.Athe economiic results obtained'should so justify it.; 

m n 

2.3- LINER will. try to obtain, In due timie, legal authorization to
allocate resources from its quota of the National 1ghway F~und V-,
the program. 

TRE (Maigibility and Priority of Projectd) 
AA2 

3-- Ralg efrfn nin under the proGram mnust b(,, rlura) r~At4 ,Awith a~ maximum length OfA30 Mvuand~with techical' clin. r"ri-.LSequal to or Inferior to those corresponding to Mlai,1_1 A,.At'~~ 
Technical Norms of lNEiR, for' construction of whichi .bhc ~ A

aCounte's 'Interested Lor the participaing prvat aonci AA 

AA~ contrtuo 4o% of the total cost of the project.. 

3. 2. Whrtvover the road to beA constructed or b col7 do, wA. i AI,Atro 


A 

flIntitcja~xi 
~~~~OfiUtiI *Jbn 

with a potin nolt 
Aa 

Itf5intWh 
~~A 

Aio%,IY/ieell 

nA, i A1 I A'l Ab Al AI Al 'iur At A0 
Ao Atic 

w lo oArA r I 
r. AiA Al A AA A A A Ad.~a~ 

AA 4 i'hintA1uda 
r, I'A beI. 

t h 

the 

c!L 

501Cl4.. 

to Arc t A>JC
1 

h 

AVeA A'n 
4 1 

,,A'A1, 

.AAwAAAA 

~~'II ~l( U V~( JAL~ (Z44A1 A ~ ~ t lj A~A~A44 

A'~~~~~4'A~~~~~a~A A~C QAAr .' ~44 A A'~ AlA 



~i roads 	which'provide:' access be -:nFedera r S ae hg y 

~andzones~of,importan agri0", rou'Ction
 

b) roads' forming part of i.ntegrates o ~ara ceelb~ 
< merit, economically jua i I ale 

H~igher'..piority, wiU%, always be assigeid -to-the :projects in whiJc 1 
th financ ial partic ijat'ion of~the StAte, th' neete.Cutci 
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