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oatheasd Highemy Maintemancs Dvaluation

1. Atfached i3 tha prelimingry version of an svaluation of tha highmeay
meintensnca lecns in the nize MNortheast states. Ths purpssa of the
cvaiuasien =8f to proviie za understgnding ef the various aspects ef

the maintananes questisn, s2 that the Missisn could baaeiit frea 1t2
exparisnce in tha Mertheast pwxojects in tha design of {uture projects

and in tha lmplemsneazion of curreat on2s. Tha svaiveticn i3 being
circulated in proliminary for=a 29 as to bzrsfit frem the comments and
suggzestisns of thasa who have at one time or ancther besa lovelvsd with
the highway maintanance prolaces. Thae study 13 comprizad of an analysis
of the highway maintznonce praxlem, drewing onm exsnples frewm the Nerzhsast
expsrienca, and a 2ot of cecsmmendatisns baged on the analysis. The aoa=
1ysis and recsamendatizng ars presented Iin summery form belowe

‘e ‘ 2. AID bas favestad in hizirray =malntengnca in Bragll bacguse of the
tremandeus need fsr {mprevement in this sector, aad bacause ef tha
dsmaging s3f£fects that maglect of tha sactor had nad 3a the prosductivily
of the coumrixy?s traaspsrys oysieme. The nezzlect 2f =minzenance I3 the
ragult of a2 comstellarisn of cirzcumatancss that nsrmally appzars in
dasvelrping cowmtriss: (2) highwey raintensncs dowan’t have the poxarful

- interest greups bahind it that higicmay constructiszn dzes~-the riad
contractors 2nd the politicians—and theraiere i3 not zble to defand
its claim on the scarce apprepriations of the publiz sacter; (b) equipment
is gensrally scares {n the public gecter, ze thsze ars likely ts be 3rast
prassures fyom othexr sectars for uss of the maintanance equipment; and
(e) seversl praregquisites of & reutine meintacancs pregram axe diffiecult
£3 sncauntar ar create in a develeping eountry—an aven flow of budgetad
revenuss, sufficlent supervisory and mechanical skills ts keep ths
equipment maintained and running, an adequats supply ef parts distributar:
in the regisn~—ts mantisn the mest impertant.

3. The difficult zeing that malatsnacce has is 2ls® rslated to 3 cartain
econamic rationality underlying its neglesct, (a) becausa ef pesr road
constructien tachniques, msintenancs i3 =ors costly aund reads have to de
renswed mora fragusntly than 4in a davalopad counzry; and () 2 majer part
ef the resds undar a state msintsunance department’s raspensibility are
unpavad. Such reada ars more costly to maintain cthan surfaced zsada,
requirs a mera zigorous scheduling of maintenancs sctiviziss then do
pavad rsads, and ars sftam leeksd uron as tewperaty phanemena 8 be
upgraded sventuelly ts paved rsads.
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, 4, tly, mainzenanca dapariment Ludgefs ara burdsned with ths cost of
LI an vnproductive lsrga laber forxca, resulting frem the fact that highwmy

dapartmentas are often the makeshift ssluiions to unamployment preblema
in laber~abundant eranomizg.

5, All thaza faczers participace in a vicisus cycla that exxzludea
pesgptanca 2f axd financial cemmitzant t2 the cencept of enzoing rosd
madintensucs, Thae surpsse of a highway maintensacs lgaa, then, is to
provide equipment snd tschanieal aszsisiancs in a zay that will help break
inko the wicieus cycle, and that will partially osvazcs=e or bypass tha
{nsticutisnal zad ecocemic chataclas to zaintengnca. When the technical
sspistants lagva snd tha equipment atarta weariag out; it is hepad, tha
progzsa ¥ill ta implanted firaly ensugh to he abls to continua ea its
SR>

) .
6o The mest difficulc zspect of higimemy mainterance implantatien 1s ths
gasuzivg of a contimuing flawe of budgeted funds to this actlvity. If

the maintezance Jdepartment 13 mera able thanm 43 usual ts influencs this

flow of funds, or to resist diversion of these funda ts othar activities,

a goed pert 2Z tha highway maintsnance battls will be won, Hance much

of the strategy of this papar 1s baszed on strangthenirg the maintsnance
departmant 4o an institutien within the highwsy dspartasat and ths public
sactor in ganeral--taking 35 a wodel sf success the straagth nf rha read
controntors, their ability to atirsct public revanuas tewvard road
constructien ané tg ba iess cut off then other astivitiss duriag moments 34
budgee shorzfzlls. This strangthening of the mointanance departmant impliaes
a sufficiently leng pericd of insuviation {zem csrtoin types of problems~—
most impertant, the lack of adequats egquipmeni =siatenance, and the
difficulty of ebtaining zpare paxta. i3 astratagy alze impliecs protact-
iag the departmant against 1ts owa weaknesses—itis tendency to faver
bettarmant avar rautina maintanancs, ond to ask for more aquipment than

$+ can abserbe The follewing recomseudatisns are meant to be techniquas

for impiemsnting the strategy summerized above.

a) Spara Parts (Section IZ.l.)

1) & spare parta allewance sbould be provided in year 2, year 3,
year 4 and year 5 after tha arrival of the squipmeni-~—above and beyond
the 10% spare parts thot come wich the first delivery;

2) this allscazisn Sor apare parta should be made in the form
of an acceount, rather than the parts themsalves;

3) the lscal maintencnce enginsers should be the majer decision~
makers abgut what spara parts sheuld ba srdered, because of their axpa~
rienss with the rata at which parts waar gut, with the ability of their
machonics t8 vepeixr curtain sscta, aad thair knowledpe of the vatying
£acilicy with whick the parts san De sbtained in the local sconomy;
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3.

4) 1if the spare'parts allowance should increasa the size of
the financing counsiderably, the amecunt of equipmant to be purchaaad
ehould be reduced correapcendingly;

5) the technical assistance part of the project shkould provida
for za initial intensive program of techniques to pravent pilferage frum
spaze parts warehouses, or divarzisn of parts to other uses.,

b) The idleness of the &xisting lsbor force of state higinmy depart-
ments should be considersd, as much as is possible, the rasult of a missing
factor of productisne—equipment. The overriding criterien of equipment
salection, tharefora, should ba a program that will complemant rather
rhan substitute muck of ths existing uvupreductive manual laber force.
(Sectisn IT.2.)

. ‘ .

¢) Pquipment maintenance should be given priority attention aver
highway maintenances Technical assistanca givwuld be eonceatrated in this
erea, and funds sheuld bs unconditicnally guarantaed far the constructien
and the provisioning of central maintenanca zbeps that will ba nacessary
to implement this priority. (Sectiom II.3s)

d) Ths ammeunt of equipment thaz has the widest rang: of uses in
other sectors should be reduced to a minimum——namaly, jeeps and pickup
trucks. (Sectism II.%.)

e) DBettsermont oquiprmeni should be reduced 9 complagsaly eliminatad
from maintansnce projects. AID financing of thiz activity should be for
the contracting of bectarment projects rather thkan for the acquisition
by mainteunanca departments of betterment equipmsnt. (Saction 11.50)

£) The guuipment 1ist should ba designed according ta squipmant/
kilemater ratios ealy as a firat approximacion. Final decisions should
be made according to "abserbability" ratics: the incrsase in the sizs
of the equipmen:z fleet as.a razult of the project, the Tvaquired incraacs
in the 3ize of dudgetary expenditurcs on maintanance, and tha required
ineresse in the mmbor of supervisors, engincers, mechanics and operatdrso
(Stctinn 11563)

g) Imported Equirment (Seetien I1.75)

1) Importsd squipment should be kept down t9 a minimum, and
equipmant spacifications should ba changed, whare pessible, to schieve
this purpesse;

2) importad equivmsnt ahould ba precuved through pregram loan
financing, if tha only othaxr alternativs 43 diddinzs in which any
manufacturar shs =eets the specifications i3 aligibis, and in which the
lecal engineers? preference for certain brands of sguir=ent caanot be
deferred to. This shouid be dome to aveid unecsncmic diversity of
brands, snd £9 sweid equipment that dees not have geoad gzervics and
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272 reprasentation in the stz te concernad.

h) The majer burdenm of drawing up ond justifying equipment lists
should rsat on the enginsers whe will ba using the equipment, (Section IT1.8.)
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HORTHEAST IIGIRAY MAINTEIARCE EVALUATION

L The follawing is a saries of observations and recommendati. 13 on
i the AID highway maintanancs program in the nine Northeast statses. On

June 30, 1984, AID aucherised Lean Hoes 512-l-019 to SUDENE, in tha amount
of US820 mtllion and US33.2 millien of cruzairs aquivalsnt (PL 480) fer
highway maintanancs equipmeant and BPR technical assistanca for ths Nerth—
esst stats higlwmy departments (DERs). 35ixty five percent of the equip~
went purchases werea te ba made in Drazil (USH1l.2 million equivalent), and
thirty five psrcent in the United Statzs (US46.3 million)s An allocation
of US32.5 millien was made for Bureau of Public Roads (BPR) technical
assistances.

i
]

This rapert is based on a reading oi the projact files and engineers?®
monthly progress reports, and a two-weaek trip to the lorthaast, Most of
my time was spent in Pernambuco--visiting maintensnca residencies, state
roads oun which maintenance was being carried out, construction projects,
and talking with maintenance mechanica and enginesrs, private engineering
consulrzants, highemy department officilals, SUDBNE engineers and officials,
other public sector officials, and USAID/DPR maintenance engineers and
machanicse Two days were spent in Fortaleza, in discussious with engineers,
mechanics and other functiemaries of the state highway department. Ly
selection @i Fernambucs and Fortaleza, given the limited amount of tima,
was based on the relative success of the formar, and the problems that
occurred in the case of ths latter, Section I of the report {s a descrip-
tion of seme of the problams that a maintznance program will confront.
Section 11 prezents a series of racommendatlons and their justifications.

1

Thae lack of adequate highwey maintanance practicas in an underdeveloped
regian like the Noxtheast 12 closely ralataed to highway censtruction
tachniques, iastitutisnal and financial weaknesges, and 30il and climstic
conditions. ¥Yhen highway maintznancs 13 seen as part of this largar whole,
tha lack of it takes on a carctain aconemic racionalicy-—er, at least, such

8 view mzkes clearer the spscific difficulties invelvad in impianting a
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highwey =zintanancs pregram in a regisn like the Nertheast.

The wast eivisus and aft-cited reason for the lack of highway
meintanencs i{s thic politicians and state highway departments find it
mora attractive to build reads than te maintain them, and that tharufors
e read-building cats up tha maintanance shara of the highway departmaat‘s
T recaipta. Althsugh this explansztiom {3 quita {mportant, it neavertheless
- neglacts other important difficultiss involvad ia highway maintansncs,
which are unreleted to the pelitical unattractiveness of ths activity.
loueever, the political-unattractivenass explanation of bad highemy
saintenance tands a3 overshadow the fact that tha type ¢f highway constructisn
techniques that are used in a developing region cause the lack of mainte-
nance to have a certain ratisnality. And lastly, the political-urattracti-
veness explsration of poor highway maintenance impliss 2 strong inverse
corralation betwasn road-building and roed maintesnanca: the mors highway
constructien that ig undariaken bevond thisz sector's fair sbare of the
kizbway departwsnt’s budgat, the less ressurces will be laft ever for
- mincauance, ard ths warse higiway meintansncs will bes Yet the tws Nerthe
‘ 883t cfates which have the =ost successful highway melntarvanca prograns
—Bahia and Parnsmbuce——ars pracisely those statas which spsctacularly
exceeded thair budgetary limics in the undertzking of ambitious highway
construction preograms, and are now desperataly saaking sutzids financial
help to pay off thair rcad centractors. Instead of saying that roads ara
badly maintainad because rsscurcss axe eatan up in constructien, it might -
hs mors accurata to say that rvad maintgnance dees not heve the reassurce~
mobiliszing attractien of power plant, bridge, subway, or highwey cons-
tructisn. The lattar, of course, has an imvortant causal effact on the
flow of funds to maintensnce, since both ix'tly to scms extant on the samm
revenues. DBut tha Parnambuco and Bahia cases shew that goed highway
msintanancs can cgexist with daficitary highway constructien, and that
there ara other Iaczors invelved in the msintanancs problem—-factars that
ars obscurad by the glaringly obvisus pelitical pull ef highway construction
on scarcs higinmy departmant zascurcsg. Reseother facters net only show
a :oTe cowplex and problsmmcical picture of why highways asran't maintained,
but thay alse suggssc that geod hizinmy maintanance is oot depandent ou &
previsus curbing of the politician's verscisus appetite fer higbway
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construction—a precendition thst would maks highway msintanance prospects
quita dim, B

I. 1« The Earth Resd HMaintssance Cyvcle

Maat of tha Nertheast roads under the maintenance responsibilities
of the state higiway department are earth or gravel, with the excaptien of
Parnambuce and Bohia, whers paved roads reprasent 20% of the DERs mainte-
nance raspousibilitiss. The existancs of a marked rainy season impeses
a rigorsus cycls on gven the simplest highway maintenarce pregrams: the
earth yead muat be bladed fmmadiately bafere the rains, and drainags
facilitiss thozeughly clearsds This preparatisen mekes the read less
vulnarable te fmrassability during the rainy =onthas, and makes recupeTi~
tion possibls aftar the rainy scasone As soon as the rains end, tha road
must " be scraped and graded, but net tee coon aftar the rains, for the
aquipment will sixply beg down {n the mud; if :Too much tima lapses before
this work is done, howaver, the rosd will have bacoma se dry that scraping
it will cause tha wind to carxry away the roadbsd in & fine duat. A wesak
or 30 lost before or after the zsins can mean that the earth read lases
out on its ammual and esszential dosage of mmintsnancs. The rainy season
tt3elf, according te this cycls, sbould be 3pant 9n incensivae repair and
praventive cmintsnance of the equipmant, te prapars it far the large
smgunt of work to be deme in the weeks aftar the rains. During the dry
season, routine maintanancs can ba carried out at & much more leisurely
pace-kaeping drainags facilitias in ordar, and grading of the roads
preceded by wetting ef the dry surface.

Thers are vazious rzasouns why this finely timed cycls of sazth road
n;in:ananct is diffizult to achieve in an undardevslioped ragion like tha
Northeast. Pirst of all, it requires that the maintananca department
raceaive its spsrating axpenses with punctuslity during ths pre~ and post-
rainy-¢eaason months, and during the rainy seasen itselfw-when thers will
be a concentratsd zpending of fuasl, lubzicating sils, and spars parts.

If a fow =enchs dalay in the rscaipt of such expenszas maks it impossibla
te buy fuel, lubricating oils and spars parts, then a whole vear's mainte-
nancs can be lost, Dslay in state and fadaral discribucien ef budgetary
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g regources, howevar, i3 quite common in develeping countries. loreover,
the monthly tax collections of a prademinantly agricultural ragion like

B
s

M the Northaast vary strongly with tha agricultural cyele, and may be &t
a low pracisaly during the time when ths nasda for sarth road mgintenancs
ars greatsst. Sinca stata govarmments are often prsssed Zor funda during
these menths of low tax receipts, and since waintsnancs departmants
usuzlly do not have streng bargainiag power at =anenc$ of appropriaticas
scarcity, msintananca bears moxs than its 2hare of these momentary reductions
in eperating revenuss. Such dips in state raceipts add to the probability
of uneven flowa of oparating funds to maintenance dspsrtments, and to the
difflculty of assuring receipt of these funds during the months that ars
crucial for aarth read maintenanca. \ '

‘ ) ~ The imnadlate avail#bility of spars parts during the paried of inten-

% V sive squipment use i3 essential to the executisn of earth road maintenance.
Nevertheless, a guaranteed flew of budgetary rsscurces i3 not the only
detezmining factor. In an underdevelaped regien {n the procsss of building
up a highwey maintenanca department, the inventory of the residency or
central skep 13 ofton mot adequate to cover all needs. This happens not
only because of financiazl stringencies, but also because the relatively
gmall size of such a stata's equipmentc fleet, and the ascarcity of capital,
makes it quita costly to tie up capital in an adequats inventory of spare
parts. This smallness of scale, as well as the thinness of the industrial
market in an underdevaloped ragien, means that spare parts axe not always
readily available, even when finances ares. All thess facters comtributas
te the delays that occur in the acquisition of spars parts for dewm
equipment-—delays that c¢an bave a major deleterious eifect on maintsnancs
of earth roads, if thay eccur during the period of intsnsive road and
equipment maintanancs. (It takes lesbla, the major Recifs distributor of
road sjuipment and parts, feur to tan days to order a part not in stock
frem the Huber-larco, Clark-Hichigan or.Caterpillar fazteriss in Sge Paule,
even though ordering is dene by telegram, and Ireight by air. Securing
a part from abrsad-—as ia the case of the Internaticnsl Harvestar equirment,
whose Braszilian representation is weak, sften takas several weeks, if not

monthse)
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there 13 one mors difficulty impesad by ths rainy~season cycle on
a struggling highway meintenarse departmnt in a rsgion with earth roads.
The pericd of intensive equipment maintenance during the rainy ssazon
i3 an sseontial eomplement to the two pericds of intanslve carth raad
maintenanca, which weans that a considerabla smount of equipment should
ba stationary at the residancy and camtral repair shops during the rainy
seasen. Road maintananca equipmsnt at rest in tha shep &3 much more prey
ts dive::isn by ethar sectcrs of the economy than when it 13 out om the
roade A shopful of resdequipment {5 a sitting duck for mayers, 3tate
deputias, public housing comstructien managsrs, and emergency relisf
officialas. It is wore pelitically difz.s:u!.: for a maintenance aagimarg
meintanance dtpaztmnt. directsr, or highﬂy dopartmant dirsctor to rafusa
a mayor's raquast for use of equipment that is at work and out of sight.
This vulnerability to diversion mesns that the equipment may net receive
tha proper cars necsssary for (¢t to parform intensivs maintanance afterx
the caina} moresvsr, the squirment 18 sowetimes returned only afrer
considargble dalay, and usually in bad conditien. In sum, the intensive=
squipzent-msintenance phase of the earth-—road maintenance cyele i3 subject
to as many haszards:.zs the intensive~road-maintemance phase of the cycles
(The diversion prsblsm ia discussed in a latar sectiono)

The abova description shows the difficulty eof building up a highway
maintenance capacity when the sezsons and type of voad dictate such rigid
scheduling, When maintenance can be carried oa in a more flexibls way
throughout the course af ths year; the above—cutlined probloms are more
easily overcome for they reslate te the ingbility ef the activity to tolersts
dalay, and to the impossibility of spreading the wvoark load mors evenly
‘ throughoet the yoars A msre permissive, engeing type of maintenance is

charsczeristic of arsas whers rain is aprsad mere sveuly througheut the
i year; mers impertant, it is also characteristic ef paved roads. That is,
the amouat of maintsnanca required on paved reads bafore and after the
rainy sesson does net at all appreach the intansity of that required &n
sarth roads. Although it %s sssencial thae drains be clesrad and petholas
and cracks be fillad, this work doas net regiire ths asbilizacisa of

v
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equipment that eaxth road maintenance doos, i3 not as coestly, and pacts
of it can bs dons in 3 labor~inzensive way. 1Ia short, paved road
maintenance befors ths rainy sesson is rnot so dependent en the fueling,
lubricating and immediate repair of aquipment, as i3 the cage for agxth
ra2adso borscver, the msintenancs of shoulders em paved roads; the
cleaning 9f drains and repairing of holas and faults in the road ar2
sctivities that can be carmied out at an unhurriad paca threughout the
dry seasan; on zarth roads, tha drying of the surface precludes the
posaibility of deing cerzain kinds of works

. If a maintwnance deparcment?s budget suffers a faw lean menchs, or
Lf equipment 1s down or diverted foz :agetal weeks, the rasult far paved
roads will be the postpsning far the saze perisd of reutine waintanance
on thase resads] on azrth roads the delay can mean tha.loss of a ysar in
time, and the sexrisus datsrisration of the road, Far an undsrdeveloped
region with a wmarked rainy and dry sesson, thercfors, it may be easier
for 2 maintangnce orpanization to be built up around a system of paved
zoads, given the institucienal serting in which that orgsniszatisn will
have to exist. DBy. the sama token, it may ba tbat enly in the Qore
daveloped countries will it be po2sidble to encounter adaguats maincenancs
pregrama en earth rosds——becguds of the institutisnmal ability to comply
with the timing rigidizies of the darth-rsed maintanancs cycleao The
undexdevelapad country will find it laas difficulz to maintain the wore
sophiaticatad kind of road, eand saly {a the developad country will the
inatizuticnal atmsephers be more conducive 2o zaintaining adequatsly the
nost wrimitive typd of road. Mare apecifically, ome could say that a
maintenance erganizacisn ia Brasil has a highsr chance of auccess if its
roads contain a high engugh propertisn of paved roads to maka its demands
far eparating expenses fairly even thrsughout the yeer-—~that 1s, 1f thaere
ars anough T2ads ts allow far seca avening cut of the peaks and valleys
of earth rsad mmintenancae exponditures. This may provide some explanatisn
as to why Bahis and Parnsmbuco have the beat maintanence organizations:
they sre tha suly two lertheast states with 2 significant péecentage of
paved rcads (20%),
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The foregoing discrasion shows that a machanized maintenance pragranm
for a system of prudeminantly carch reads mey be highly coatly because of
the vulpexability of thy.. f£leet of equipment to the institutisanal atmos-
phere in which 4t m:#t operate. This =ay explain to some extent the
lack of intsrest in highway maintonancs, and ths cften-azpressed attitude
that hizhway maintenancs is a luxury that 2 devaloping cowmtry cannet
affard, There sra othar fscters that taken asgethar revesl a certaia
logic ta the lgck of interest inm maintonancca in devaloping regiens. An
understanding of thass factsrs can contriduts toward the formulatien of
a jngacnt 28 T3 vhether a meintasance pragraa makes sensa at a csrtain
stage of developmenc, and whetbar iz has 2ny chance of Meaking,®

Y

I - 2. Tka Approach to the Zarth 2oad '

The lack of fnterest in maintenenca becsmss mere understandable as
one looks 2t tahhniques of an attitudes towerd conatauction ef paved rsada.
In a region where deovelspesnt i3 anticipatsd and beliaved to ba the answer
te a ragion's social end pelitical 41ls, peliticiana prowets themaelvas on
ths promise of bringing abeut lerge econsmic changes, and the atmcaphera
13 parvaded with 2 ssvse of te=perarinssa about things. In this coutext
of ever—expscted change, an sarth read ia lasked upen as 2 Loswporary
phenamensn, and iz treatad as 2 kind of "dmlé;man: laberatory,” in which
changes gre registerad aad reacted te: if an earth rvad gemerates ansugh
traffic, then it will be premeted to a paved zrzado The pelirical prassurss
of the users, when the aarth road bsccmes (mpassable, will be beth thae
signal far pimcian t9 a pavaed reed and the seurca ¢f pelitical support
fsr raising tha ravemuss far paviange. Earth resads, in aberi, are ts soms
axtent transitienal phases in the eveolucion of pawved rsads.

The read system of an area in which thera 13 still a let ef rsad-
building te be dene i3 consequently oot locked upen or treated as a fixad
patrimony, The quastien is, which sarth rosds axe evelving and poiating
ts development petential—-that is, beceming impassable and causing pudlic
outcries (ihe dagrsa of datsrieraticn of a read, and tha periad in wunich
it accurs, is wery much a Ffunctisn of traffic demsity). Because eof this
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evolutisnary counception ef earth roada, thare is mot much chance that
their msintenance will be couszidersd Laportant. Of courss, the majericy
of these sart: reeds may never naed paving, ner will they aver got paved—e
and tharsfora, raitine, meintsnance {s fully juscified and dbadly needad.
Bven tha mest esbitieus ef paving politicisna does not lsok upon the whole
carth road systsm as poteancially psveablas. VWhat i3 Iimpertant, hewever, is
that thera is ae leang~run cartainty absut which roads will preve pavasble,
and hence the earth zsad systea g8 & wshole i3 considerad aa Leing in a state
of flux, Whea earth roeds are leskad upen In tkis way, as unfinished
{nvastrants thatmit first the damonscratica of petencial, then the
cancdpt of meintenanes is rather alien, basad as it i3 on the idea of
conserving a fixed investmant, a canpletgfi project, a valuable paxrimeny.

Frea the point ef view of buildiang paved reads, this zppreach to earth
roads can als? repraseat a reuzhly economic  way of undertaking a road
conatzuction project, by dividing up an investment which 13 "indivizible"
inta two divisible parts: the building of ths road, and its future better-
ment and paving. The detsrioraced dirt rsad and tha complaints of usors
sbout its cenditiens are ways of getting at & kind of post hoc traffic
count in donditicas of extrsme umcartainty. This two-gtags process of
buildiaz a paved rsad al2o maans that considarzbla support can be zarnered
far the second staga, the paving of the read, from those users who have
coma t9 dspand cn the rasad and cannot tolerate {zs rundewn cenditisa.

The lack of mainZsnanca mgy thus ba an inadvertent way &0 some cases, ef
varifying the need for a paved roado Given the conditiens of uncertainty
surreunding many highway {nvastmants, tha cousequent fragility ef traffic
farecasts, and the high cost ef indivisible capital investments, this
method eof roadbuilding witheut maintensnce (including the loss of roads
that are builz, unmaintained and demenstrats thznselves nst {mpertant
anough to get paved) may ba lesa costly than the building of rosds that
ara paved frem the starto '

Even r3ads that are planned to bds psvad Irom the atart are fragquently
constructed in thiz tus-slage mammer in 3razil.e Theare is eiten a considerzble
lapss 2f time between tha opaning and zrading ¢f s rosd, and the time when
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it 1s paved=—usually becausa of a shortfall on fundse During the interim
period, traffic usually rides om the subgrade, before the drainage work

s, - AT e TRAS

has baen dene, and the rsad receives no or littla maintenance. (Mainte~
nance s battar on the already pavad atzetches of the road,) This sarth
or gravel half~censtructad road suffers considerable deterieration befors
9 paving, dus to the lack of draipage and maintenancs. In such cases, the
neglected earth or gravel subgrade 13 not se much an example of detariers-

tion to the local pepulace and state highway engineers, as it i3 a sign
of devalopment to cema. This, im turn, reinforces the "temporary" image
e : of earth roads. ‘

4

.A The evelutionary view of eaxth roads {s related to another cemmen

o phenoswrnon in develeping countries—the tendeacy to pava where traffic
densitiss require it. Although tha evolutiscunary kvLev‘ of ezrth roads
nﬁkaa dome sanse for the amall percentage of reads which sheuld oz will
get paved, the cemsequant neglect of mairtenance cn roada that will be
farever earth contributes ts the temdency in develeping countries to pave
vhera traffic densitfas den’t require it. Since earth zoads fall into such
bad condition, they come to ba considared as an inadequats typa of road,
even for the lsvel of traffic that 3 wellwmaintained sarth road could
support. In such casss, the lack of meintenance, fnstead of t'aaching a
lesson about tha importsnce of maintenance, simply convinces peopla that
earth roads ars something to be gettsn rid ef as soon as possible and
exchanged for mors "serviceabls™ paved roads.

The evolurionary view of earth reads is ouly sune of many factors
which ars raspomsible for the enthbusiasam for paving rather than maintaining
earth roads——oamsly, the pressures of road contractors, csment suppliers,
potential users, and of politiclans looking for public worksd: projects.

But leaving aside for the mement those pre—paving forces who aze zsrving
their ewn {nterests, the avelutisnary view of esarth roads helps to explain
the lack of great csncarm for mmintenance that {3 prsvalent even amemg
respensibla higiway department efficials and maincenance angineers. (Cus
maintenancs rasident sngineer in Parnsmbuce told a=s that the grsateat
contributien af the AID maintenance loan was that it gave woTe financial
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ropse to the highway department for undertaking read conatructien that was
urgently needed.)

I. 3. Boad=buildirg Tachniquea

It was pointad out in Sectiecn l.l. that a read maintanance organizae—
tion might ba less difficult to build up in a system with a significaat
percantage of paved reads, because of the mere flexibls schedule of maints-
nance on pavad roads as opposed to earth roads., This does not mean that
paved réads in developing countrias will necessarily engender good mainte=
nance organizations—~to the contrary, the neglect of maintenancs i3 very
much related to the way pavad reads are coustructed in such countries. A
common obaervntion by fozaign :achnicians is that paved roads in developing
ceuntries are not built to the standards that thay ars in the more develeoped
countrias; thisz was frequently remarked upon by technicians working ia all
parts of Brazil, as well as in the Northeest. The defects that result from
this typs of construction--potholes, faults, sagging, atc.——are quite costly
to repair, ia cemparison to the costs of reutine maintenance on well-cons—
tructed reads. Msreover, tha naczssity to reconstruct, recap, or rsdo the
f1lls on pecrly—constructad paved rosds arizes pmuech soover than it does en
wellecoustructed paved rosds, and therefors the fresquency of such invest—
ments will be grsater thaa in a eceuntry like the United States. Hence, given
the investment ard maintenanca cost -.profile on a poerly-constructed paved
road, routine maintanancs is to a certain extent superfluous: the rcad will
scon show its censtruction defacts, chese defects will appear regardless
of tha adequacy of routine maintenancs, and the repair of such defecta will
often compete in costliness with a major rsconstruction jobe Couwpetent
state highway sngincers are usually cogniszant of the difference between
defects that hava to do with poor constructien, and those that have to do
with poor msintananca. VWhen a resident engineer has a poorly constructsd
asphalt read under his responsfbility, he finds that all his scarcs rasources
and equipment are baing peured in that read, and to no avail: hence hae
himself atarts to pressurs for re~paving, ~or partial receustruczien, in
arder to make his mmintenance operations mors efficiant. In short, construc—
tion standards prevalent im a region like the llorthesst make maintanance
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on paved roads fguite coatly. DlMore important, auch standards lasaen

" comsidersbly the costs of neglecting mainzenanco——for the rosd will have

ts ba sesurfaced or recsastructad zuch Seencr than weuld be the cass i£
constructisn wave accosding to UoSo standards. Once again, ene seed )
a certain econsmis ratienaliity in the naglect cf maintzusncs.

1o 4o Tha Fraferencs far Cooecrete

There is amether aspect of rvad ceustructisn tachniques and attitudss

in the Horthoast which Desrs directly en maintenance practicas. Cae ia

izpressed, when driving through a state lika Paruszsbuco, with ths sxistomncs
of carth roeds at cne extreme, and cducrete reeds at the other——in comb ing-
tion with the relative lack of intermadiata-typs reads (gravel, suriazce
treatment, or even asphalt). Given the fact thar a csucrets pavemant can
cost twice as much as an asphalt pavemant, and that asphalt will coat
congidersbly mora than e surfacs traatzant, it {3 surprising to sse concrete
and asphalt being laid’ on resds that have semavhat low traffic densities.
Altheugh this coincides with the common obsprvation that develeping csuntriss
have a tendency to owarpave becauss of the pslitical and ecancric pressurss
mentiened above, thers i{s amether explacezisn of this phensmencn, which s
related to the typs of construction techniques used.

Thaxs i3 & mythelogy absut concrets vrsads that gives a kay to the
ezplanatiens Ome sftem hazrs fzam Parnasbucs scets efficials, ontreprensurs,
and ongimeers that Pernssbuce builds good rseds that last a long tims and
don't nged sany attsntion, in centrast te the other Nertheast states, and
that's because Prrnazbuce builda cencrets roads and dessa’t wvasts tima with
ssphalt. Ous has only te cress the border into Paraiba to the merth er
Alagoas to the south, it is said, to move from a fine concrets read to an
asphalt surface full of heles and falling inte pieces. What's the use of
saving meney by tuilding asphelz instsad of concrata, it is said, and then
haviag the reed fall apart after the first rainfall? Bettar ts spend the
menay nsw, the mythelegy 3ays, snd uot bave Lo pay ary attantisn to the
road for several vesrs, than to 33va new in erder I3 hava headsches ia the
near future. Morsover, concrets rsads are the =set sconcmic selutien, it
is said, because they dem’t rsquizre any maintInmancso
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Tha partial truth that the concrste myth expressez ia the follewing:
the technology of concrota mixing and apreading 13 comsiderably simpler
than that of sspbalfo If ome puts a little teo much cemeat into the concrate
mixer, thom tha result will bs simply a read that §3 little morae durable
and expensiva than plamned; if thera's tao liztls cswont, lass dursble than
planned. Asphalt is a zophisticated techoelogy, svea though the Tesults
ars considersbly cheaper than comcretao A mistzke in preportions er
temperature in making asphalt can mean that the road will bresk up after a
very short peried of time, or aftar the firat rainfall. Cencrecs ia eftean
a more widespread tachuolegy than asphalt in developing regiocus§ in the
Northeast, asphalt was cempletsly unknewn and untrisd some years age, and
the lagendary migerablo rcads ef Paraiva znd Alag&aa‘mra ths first asphalt
experiments in the regisn. Concrete; in additionw 1cs'_3r&aur simplicity,
has been kuown and used in the Nertheast for years. (The tnfluence of
local coxsnt manufacturers was also a factsr in the preferenca for concrete
roadse) Asphalt, theugh cheaper than cencrsts, raquires ths skilled handling
of a csmplax tochniques a=d is not felerant ef variatiens im quality.

More f{mpartant, asphalt 1s considerably mors senaitiva to the quality
of the constructi on of the read base than i3 concrste; or, at the least;
2 pserly csnatTucted Sase will hava effects on an asphalt pavemant scousT
then it will en a concraza pavement. L[t {8 ths constructisn techniques ou
roed basas and sub=~bases in developing countries that come under mest criti-
cism fsom developed csuntry read technicians, for they are crucial ia
determining the lifa sf the pavemant. Adsquate proparatisa of the base is
e¢asuntial fer dratrage, and for enabling the pavement to stand up under
the weight of the txaffic. All this involves the proper selectisn eof the
baze matarial, the preper quantity of that matarial, and mest i=pertant,
the preper appiicatise of its The mest commma charactsriszic ef lertheast
read coustructisn tachnijues 13 tha lack of sufficient csupaction; the
rallers 32 ovsr the materisl ts ba compacted enly a fractien of the number
of times that they would ou a U.8.-buil: road, The rasult is cthac che
pavement seon brsaks wp, arnd zives way particularly sm Iills, which havs
ts be redens or frequently repaired. Becsuse 3 concreta pavement will
take lenger to reveal tha Jafects of its base, it is naturally consicered
- asore desirpbis and scensmic than asphalt {a a reglen with peer censtruction
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tachnigquss. If asphalt i3 conatructed on a peor base, its economy ovarx
conerete (in o case whers it s justifisd by pradicted traffic and the
availability of locsl =matarials) is to a cartain extant a fictiomo

One other facter sxplaina the cencreta prefarence: altbough the
rainvestment in replacing the conzrete read i3 much greatar than that of
ieplacing tha asphait pavemant (which gmounts Lo resurfacing), this reinvest-
=ent aust eccur with greatsr freguancy sa ths asphalt es against the concrats
rogd-gvan in ths case whers beth ars well-censcructed (about 10 ve. 25
yesrs)e Tha concvata prefarence, in cases whexe asphalt would ba Sustified,
is obéisusly not based au an ecsuomizing of capital, but en a desire te
ecaneulse en ressurce~zobilieing activities (ressurces fer maintenance
and rasurfacing of asphglt). Needless to say, the ratismality of this
spproach sarves to rainfares the peer~constructien|peor-malntenance cycles
That is, tha cencréte preferenca is based ts some extent on the knewlzdgs
that adeguata saintenance will not be forthcoming. Hers is another cass
whars the praper laasen is uat learmed: whan asphslt rosds brealk up,
planners blama it on the technelsgy (asphalt) and mot the construczion
standards, and they build ceucrats the next time arsund. (Anogher
saflactisn of tha reglect of he base problem is that the DNEZR, in itz
attempts to impreve road conatructiom methods, long concsntrated attantion
on paving tachnigues, and snly receatly startad ta give equal aﬁ:nn:ion
tc ths bese and sub-base=~i.éo, the cempaction problem, among sther
thingso)

The poer—censtructien|psor-caintsnancs cycls may rot be as unacensais
as it sescs. Proper compaction-—the arsa where develeping country standerds
ssem to fall the furthestc bahind U.S. standards and have ths most dozaging
effectg——mnans that a rallar may have to spend one day inataad of one beur
s a atratch of road, which incroaseas considerably the cest of the project.
This may explain why AID/BPR eungineers censidersd the bids of Bramiiifan
contractars fer tha AID-iinanced Norcheast Tead censtructizn prejects
considarably lewer than was axpectad. The fact that AID persiated in
impesing the construction standards spscified in the bids oa these coO~
tracters may axplain why they lacer ran into fingncial difflculties, and
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tezaxted Co varisus devicas to try to escapd from their erviginal

budget esti=ates. (Thexa {s ancther explanatisn for thess lew bids:

they were made in 1964 aad 1965, a time of slack desmnd in the road
-anatrustion industry, and of genaral staznatisnm in the ecenemy, Conse-
quantly, thers ¥es severs competition for tha AlD-f{inanced projsct -ust
only becauss the contractors nseded business, but tecause an AlD-financaed
project was considered more secuxe 23 to the prebability ef paymsut than
tha state~financed prsjects, Hence cantracters may have bid kaowingly
below thair costs.)

. Cempaction i3 alse guite costly in terms of time~s cost that is
quite real in the atwnsphere of ecenomic develepment, whare a project
frequently geta fintalied omly bacause of the preasures of the pelitician
who 13 bauking his carcer em {t. If tima 13 lest through preper compection,
then the readbuilding projsct may extend bayend the peli}:tcnn'z term of
office, and may nsver get finizhed. Poor construction standards may thus
raprasent a choica, not between peerliy= or well-built roads; but between
havixig or not having & read.

Psor-constructieon |pecx-csintenance standards may be tha “right"
scanduda for a region {n which tha instituticnal demsnds wmade by moras
adv;nced stasdards ars ixressible to msat, and are in themselves attributss
of development rather timn preconditiony ef it. lereever, in that the rsad
roquirexents of a developing ragion will vary comsiderabla with Cime and
will ba difficult to pradict, it may no:‘nka that much econsmic aenas to
invest in "lsnglaatingness’-~ in contrasz te 2maller, mors frequant
investments in peor cuality reads. Actually, the eriticism by developaed
country tachnicians of Northeast and underdevelsped-csuntry road cens—
truction techniques are in general reainiscant ef 19th century English
criticism of the "flimsy" techniguss used by the Amsricans ia railwmy and
other transport csmstruction, The Eaglish metad that the coat of Amarican
linas had been brought dewn by che necssaity of =sking a licrie capital gzo
a leng way, and by the zacrifice of =many of the elements of permanant
andurance which wers part of English railways, The English constructad
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their railsays "to last for sver,”" mada their rails strong enough for

any pessible waight ef enginae, their drainage syatem capable of removing
any cencaivadble fleod,; their bridges firm eneugh for many times tha waight
they would evar have t» beas. . The Aaericahs, on the other hand, balieved
the English dssirs for parmaaancs "a bar ts furure improvement’ and
planned far putting up with "what will do." The west imporzant csnsidera=
tiens in rpilway comstruction, the Americans said, were ccencmy and speedy
completisa, "It is better te extsnd the system of railways a3 far as
poaﬁ.ble at ence,” zaid an American sngineer, "snd bs satisfied in the
f£irat instanca with tkat quslity of constructisn which present circums-
tances &dmit of, rather than to postpess the exscutisn of work 50 {mmedia-

tely beneficisl to the country.® y

‘@hesa explanations bave a familiar ring, for eme hears them constantly
£rem Br:asilhm a3 justifications for the w2y they construct and maintsin
reads, They shew that "poer® Nertheast road constructisa standards and

1;:.. rhedr juceificaticn find an analogue in tha history of American tracspert
L ‘} devalepmant. The acovemist who quetss these 19th century sbservers '
' suygests that the differoncs between Amarican and Erglish raileay cons—
rruction matheds has an ezplanstion independedt of the desirs to econcmise
. on cegpital, axd his axplanacisa i3 2lao Teminiscent of the arguments that
Rt have been made in this paper. The American railway uams likely te ba less
tntansively used shanthe Znglish railwmy, he pelnts eing end therafore did
not need to bs 30 well duilt. In Amsrica, meresvar, & ¢ystem big ensugh
to carry the load expected when the new ragion was fully epensd up weuld
be much too big fer traffie in the yaars {rmgdiatsly after building;
whersas in England, it could be axpected that the load weuld reach zear
1ts maxi{mm sson after building, snd therefsre thera was svery Tiasen
te build a railread te last "farever.” American railzey building, in
sum, was based on charsctariastics of low initial traffic densitias and
unpradietable changes that are in sems way3 similar to the underdeveloped

_1_/ HeJa Habakikuk, AMERICAN AND BRITISH T TUCENOLOGY IN THE MENETEENTH
CINTURY: THE SEARCH FOR LABOR-GAVING INVENTIONS {Cambridge University
Press, 1967), pp 38=39.
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country sotting, and prabably explain to a certain extent the type of
construction and maintengoce standarda prevalent ian such coamtriss.

IT

The prsvious diocussion sheda some light ea why mainttnancs i3

, asglactad in daveleping regilons. It suggeats that highsmy maintensnce
- moy ot be af great prisrity at certain stages of a region's daveloapment,
and that variscus institucicnal factors that are beth cause and effsct
of this law priority will make the implantatien of ongoing maintenanca
practicee 41fficult, The fallowing discusaion sets forth sews raceemanda-
tions on the designing of any highumy saintsoance prejccts in which AID
may be iawelved.

First, zox=e coumments of a general crdéro' The maintenance projects
in the Nazthezst becsma fully opsrational at the bsgimaing-of 1967, by
which tima almost all the gquipment was delivered. Hence it 13 still
too early ts maks a definite judgment: on the success of the programe—

a judgment: that can be wade enly when tha BFR tecbnicizng leave in
early 1969, and when eguipment atarts weariag sut and neading rsplacimamt.
Althaough soms of the equipment with shertax 1i%¥s {3 stariing te approach
replacement time, thers ars as yat ne plana onm the part of the 3atate high=
. way dapsrtmantser SUDEME fsz fimancing such replacamsat. This 15 mot
rnecaszarily a cause Sor proacuncement @f dsom, f2r intensive equipment
saintanance can streteh out the 14ifs of such equipment——gs ususlly happes
in developing cauntries—eand ecauss this type of finanmcing ceuld conceiva-
bly be arranged at the last minute.

Ansther facter making an svaluatien difficult &t thiz time is a changs
that eccurred in the tax appropriatisps te stats hiziway departments,
aleng with a lag in the caumsencemant ef tha new tax callactieus which
wers to compensate this reductisn. The lag caused somaiderable dacraases
in predictaed higinay department revanues since mid-1967 te the prasent
timeo Om Mazeh 15, 1957, the 40-50% allscatisn of tha Matiosnal Highway
Tund (NUF) 2o the fadaral goverrment (DIER) and the states, respectively,
was switched 9 30-40% (af tha states® 40% share, a3ight percent zees o
the mmicipalities). This reductisn meant abeut a 30% reductiem in anti~-
cipated DER reverusso. In cempensatien, the statas wers autberized te
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impess and collect for thair DERs a special salss tsx on all petroleun
preducts, but the effactive dats of this tax was pestpened to the
baginning ef 1963, Hence tha DERs of all the NHortheast states havs besn
financlally squeszed during tha last year, and maintenancs budgacs and
aparations have suffersd in varying degrees in all statese Ths accompe~
nying tables of equipment utilization ratas in the various states givas

an tdea ¢of the raelative success of tha ptagrmcy

Ths state DER's financial problems are apparsnt in all states. In
Pernambuco, Mesbla refused two months age ts supply eny cwore equipment er
pa::i to the state highway dapextmeat, bscausa of a six-menth beckleg of
unpaid accounts; amounting to ¥Cz335,000: (Mazbla 13 the major distri~
butsr of road aguipment and parts in Pornambucos) An dccommwmdation was
workod out barwsen Mesbla and tho DER in lats August. In Ceard, the
Hightmy Department Dirsctsz recauntly erdarsd all maintenazces residencias
to raducs their operations tu the basic minimm, because of the shertfall
of praojected revenuss; tha purchase ef apars parts snd matarials was stoppad
several months ago, and ths departmant is IXri2 million in debt to its
supplisrs. Zoad centraczors in both atazss ars clamoring for paysant, and
the state banks are desperataly trying te work cut short-term selutisna.

Hencs despits the great diffarance in quality betwsan the Pernambuco
and Cears DZRBs, there was no question that all mmintenancs programs were
vulnerable to the changing of gearz in the alletmant of federal highway

1/ It is difficult te get an idea of standards of performanca froa the

SUDENE table because of the amount of equipmant and the high variance
{n ratas of utilization batwsen the varicus typea. Tha tabla does give
an ides of the ralativa ratas of utili{zation a3 betwesn the nine statas,
which sasm "® divide ints three categerias: (1) the higheat are Bahia,
Sargipe and Psrmambuce, (2) a middls group is fsrmad by Ceara and Piaud,
and (3) the lswest greup is Psraibs, Rio Grands de lorts and Maranh3oo
July was the middla #f the zainy aeason, which sxplains o sems extant

the generally law lavel of all tha utilizatien ratasd.

e AID/SPR table proviias a battar genersl plcture, the nina statas
£31ling mers aor less ints twe catagories: (1) tha higher 3tatss of lakia,
Sergips, Pernambuce and ilageas, and (2) the lswer states »f Marandso,
Caarxa, 21is Grande do Nerte, Zaraiba and Piaui (in descanding ordar).




taxes to ths astates. DBecsuse ef this gensralized cutoff eof funde, 41t
would have been quite difficulc te make an independent judgmsnt of thas
varicus 3tate programs without th:i engincers’ preogress reports, which
dated back to the beginning ef the program. I have checked my current
impragssicns sgainst raperes of the pre~19€8 situatien, 59 as nst ts be
unduly impressed by preblems that emarged solely as a result of the changs
in Hagionzl Highmay Fund allecations. Nevsrtheloss, the durrent financial
crisis sksuld be leeksd upen zs 3 tsst case for ths new maintenance pro-
grams, beczuss 21l gevermment depart=ents in devsleping regiens can be
expected to be subjacted tes unsvanness and shortfalls in the flow of

theé‘.: ravenuas. MHorsovar, many Brasilian sfficisls told ms the highhmy
budget preblema woze a3 rasult of gmbitisus construction programs as well
as tha tax lsw changes. They felt that the shortfalls, therefore, would
have gccurrsd at aay zatso o T

_ Ons final factor has obscured somewhat the dogree of success of the
Nertheast maintanance pregrams. Thers wers almost imsuperabls bursaucre=
. tic pimblema, and corsequent langhhy dalays in equipmant delivery, dua 2o
thke presance of varisus administering sgencies, wach with its cwn set
of aduinistrativae prsceduzes and political ebjectivess:AID, BFR; nine
tndividual DE2s, and SUDEIZ. Doth AID/BFR ard SUDEIR wara invelved in
the i=plozentatisan eof the lasn, and inspection of tha statas® programs.
This was a cunbersoms arrangment, &8 everyens admits, znd the AID-SUDEMNE
ralationship wes never ciasrly defined.

It is assumad that in other casas, whare a SUDEMNE would net be present,
and whers gseme exparisnca has alrsady besn gairad, that such delays cauld
be dimdnishad. The msintenanca loans are to a censiderabils axtent insti-
tutisral leans; and thus ars based en AID judgments of inscitutional capabi-
lity, political will ce carry thraugh a given program, and intersst en
the parz #f a given group of snginsers. Ia the Nertheast case, feur years
lapsed betwean the drawing up of the pregram and the tims at which the
lean bscama epuratienal (1963=1967). As cesuld be sxpectad, majsr pelitical
and parsennsl changes sccurrsd during that peried, and thus AID's original
institutional ‘udgments and centacts, a3 well as the Brazilian pelitical
coumitmant and the intsrest and invelvement of a given 2et of Brazillan
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Page 1C, after lac line:

& project such as higinmy meiutenance is quite difficult to evaluate
because of the lack of measurable scandards ol progress, an because of
the far-flung nacure of the physical results, ia addition to the fact that
an evaluetor from outside cannot maks his ewn visual before-and-after
judgment. There was general agreement amoag EFE technicians that Parnambuce
aud Bahia were the best states, and that ac the same time, they bad had
compaton: DERs and maintenance programs bafore the project. The problem
szates, it was agreed, had ussally bean Piaul, Cearz and Maranhio-—in temms
of budget sbhortfalls, egquipment diverzion, and will will abeut not being
able to divert idds maintenance equipment to construction prajects. EIR
‘technicians felt considerable progress had been made in Sergipe and Alagdas.
Paraibc and Rio Grande do liorte were not as problematical as the northerm
states, but hadn't shown the progress of Sergipe and Alagoas (Parafba
seemed to have mors than its shars of diversioa problema).

Nost of the Brazilian matntanance anginaers, mechanilcs and DER officials
with whonn I talked wera in favor of the program bucause "it gave us =ere
equipment.” The comments about technizal assistance were equally divided
20 a3 to make iz difficult to arrive at more than & neutral judpment.
SUDEME and otber officials not invelved in the operating aspects of mainte-
nance wers very disturbed about its implementation problemse—mainly, the
problems of not being able to put idle equipoent to other usese. Thay
considered the project a headache, although they theaght highway mainte-
nance a good causs. Some sald that thers wos no quastfon but that the
hinhemy maintenance “mentzlity” was much further advanced tlan iz was
bafore the lcane

I ofzgn haard from the Brazillans that the DPR engineers were more
appreciated than wers the BFR mechanics. Therc were cases of bebavier
problems with soms of the latter; wmoveover, thers was some reseniment by
the Brazilian engineers, who considered a mechanic below them professicmally
and socially. I had the ixpression, however, that a good BfR mechanic was
more able to get somathing done than a BFR engineer, A central sheop full
of unrepaired equipment was the mechanlce's metiers It was a challengs



for hiz to see what he could do with iz, ant overy piede of ingeniously
salvaged equipment was a measurable sign of pregrass. The BPR engineers,
on the other hand, had oftan worked previously in read construction. Like
the Brazilians, they found malatenance socmewhat tadiouse The underdevelop—
maas of the aector seemed to appall nhan’me than challange theme

Soth mechanics and emginears seamed to hove falt mere successful
about the statss whera they had pene in and crmatdd someching from the
atart, in conirsst to siates with mors develored instituotions, where they
had to work with the existing ways of doing things. The engineer assizned
to Bahia was told by the DER when be arrived that they aprreciatead and
neaded the equipment very such, buz thaz his rressace would be considered
that of 2 “satchdog.” The engineer believad that 3ahia had a well-dgvelopad
gaintenance organization that could run on its ovm; bhe was much wmore
pleased with his work in Sergipe, whers their axperience with maintenance
end equipment bad baen next to nothing, Likewise, the mechenic who worked
{n Parhambuco and Alagdas felt he had been much more effsctive in ilagous
becaudz he had built up a cantral ropady shop alrost from nothing; although
Yernesbuco was also iz need of improvamant, it was alroady an oogeing
{nstitution when he had arrived, with {zs owm ways of doing thingas. The
problem quality ef the Cears, Piand and Maranh3o programs szens to have
been rallected in the BP2 techniclans sent theres In many cases they
ware surprized and deprassed by the physical discomiorts of the regiom,
and thare was & high rata of Turnovar.

tany of the BPR tachniclans with experience in maintenance ?m}ec:s
in other countriss falt that the Northazast program was poorly comcelved,
to the extent thas the loan did not provide local financing for the
conszzuction of repalr shors and residencies, and that the perilod of
technical assistance was too short: the DFR people are to be phesad out
by March 1969, two years after the arrival of most of the equips=ent,.
Thesa 37R technicizns cited examples of maintanznce pid jocts in Turkey,
where they atayed eight years baforc they fale that the program could
stand on its own feets The ganeral consansus, than secexad to ba that
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let things run well b themsolves.

2IT. people also fcit that their rolaticas with the Brazilisas were
prejudicad by che fact that they were wade Lo run constant interference
for AID with SUUEIE snd the DE2s en unpleasant and tmrezsonzble sduinis-
rrazive demands. They felt this prejudiced the rossibilicy of their
building up goed werking relationships with the Brazilions; caedless to
say, this problem made AID-3FR relatioaships difficults aoother point
oi disagreemeat with AID and DEX was the training courses in the UeSe
nPL wented the EBrazilian eaglaesys co spend & conzideratle gmount of
sime gt oos or two maintanance departments; AID people, however, wanted
to arraage visits to sevaral stales within the saome pariod of time, and
the 21D approach prevallad. (An ex-directer of the Fernambuco JER characte-
rizad the approschk as Mturisco todoviario," and cootrosted it to @ bighly=
pralsed progrem of Prench technical assistance in higlway saintenance,
which has beun in existence since 1958, Every year oue or (wo engineerd
fron the Pernamibuce DER go to Frunce ou this progrenm, spend first & oconth
in intensive language trainding, and then four or five montha in the mainte-
nance 3action of onc state higiwamy departmentes)

The problacw of assch a preject sre ;uch more ideatiflable than the
rrogress, axi hence Lave probably received unduc caphasis in thia paper,
{n relation to the prosrass ‘that kas beeu achlsvede In lisu of direct
peasures of progress, 1 thinl chac indirsct guldes wuch as the major
problems 4in sparc parts and equipment mainterance give o good idaz of
whother the hhshwoys are beiag mainteinede—ieds, whother the ogquipzeat is
ruanine and whether the necedsary revenues are baing chamelicd into the
higimay maintenance 32CI0T. As an overall judgment, I would say thaz the
sroject has probably left & positive balance that varies conslderably
between the atates — but that the cost to Drazil and to ALD w3 conside-

rably creater than the bansfit.




Page 41, after paragrach rhat continuwes frow previeous pere:

Thare are other rcasoas that & mechanized maintsnance progras is
valnerable to equipment diversion in a devslopiap regiou. 1n such an area,
the political and econowmic slite is so small that the lines betwwen a stste
governor, his highusy department’s maintenmance equipment, on the one hadd,
and the msyers, fazendeiros, state deputies and other influential friands
on the othgr hand, are so direct that the equipment is boutd to become a
vehicls of political favoregrantinge To give the highway depertmant a
Eleez of brand new gad conspicuous equipment with a Mno trespassiog® sign
is to put the staze governer in the position ol seyiag "o to those teo
whom he owss political favors——saying “no,” that is, if he complies with the
loan agreement. The pessession of 2 flest of raintenance equipmant, in
short, gives the state governor & mew insirumenc for granting [avors——
whather hs wants it or not. 1f, for exsmple, he refuses the request of an
{nfluentisl fazendeire for equipment to work on his access road, then he may
losa the alleziance of that fasendeirec. In fhort, LI the state governor
compliss with thz2 provision of the losn agraement, the squipzesat can bacome
s political Lazard to time (Tim state governor, IOTEQVED, will not wanz to
pass up the opportunity to use the equirmant for his own political projectom—
build airstrips, grade land for a housing project in order to meat ics
{inauguration date, etce)
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Page 43, sfcer parazcaph that continves from last pags:

Cne of the mejor Pernactuco residencies has two crawler tractors, oue was
m:watkingbecauscabmhmghadmmtinthn pump, there was a
shortage of this part in the stace, and the sechanics of the residency
wers tryiang to make the plecs themeelvess The residency's ether crawler
tracter had been borrowed by the main rasidency thres weeks befors “for
an urgent servica." As a mnl:,' five dump trucks in perfect coundition
were idle, awaiting the replacement ef the part for the tractor.




Page &8, afrer “the goount af equipment.”

One ©f the most frequent comments I heard frow Braziliasw efficizls
4n and ouside the highway departmeats, and by sem: BPE techaicians, was
that there wes "just too much equipment,® aspacially in the poorer states.
This was to soms extent a result of the atmosphere ef pressure in which
the loan was negotiated, vhare there wms not sufficlent time available to
make detallsd checks and re-checks of existing fleets and ceeds. 1In
maranhso, for exacple, the OER reported thac it bhad 7,000 ku of roads
under its responsibility. An equipmant list was designed to equipment/
kilcmerar eriteria, based on this figure. It turmed out that only sbout
500 of the 7,000 kms of road were under the responsiblility of the siate;
the rest wers country roads and city atreets. It was mot surprising,
then, thar batween August 1966 anc March 1567, ninety percent of the project
equipment was used on o ty streets and country Toedse

Another frequent, and relataed commant was that the program had baen
too big to swmllow institutionally and finzncially-—in terms of tha
suparvisory capabilitles, wechanical skills, aad consteuction of new
faci{litios thar wes cecesaary to absorb the project equipwent. The
project equipment flsets, for weasyle, represented a manyfold increasa

{n the existiag fleets ol most statcu.
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tachnicians, did not necassarily have any validity ox strength.

IX.l1. Spare Parts

One f the mejor preblems of thesa programs was tha difficuley of
ebtaining axe partse 1 augcs:, based en the justification outlined
below, that a censiderable part ef any maintanance lean bs set aside far
ths phased scquisizien and rsplacameat of zpare parta~—thrsugheut a :h:u-;
or four-year diszbursement psriod after the equipmsut has arxived. Tha
spare part allowance should be in the form of an account, rather than the
parts themsslves, against which the maintenance dapartment can draw to
buy the parts it nesds. A resdy supply of spare parts for several years
is one of the crucial aspects of a mintéunca program, for the following

TAL20NSe

It 13 ganerally recognized that politicizns and policy-makera
do not consider read maintenance of very much importance; these highway
departmant officials and engineers who do attribute impozrtance te meinte-
nance usually ¢a not have the political straagth to assure & flow of
rovenuss to ths maintsnance sector. Unlass & maintenancs loen somehow
succeeds in slevatiag the public secter’s avaluation of maintenance, then
highway maintenance will not ceatinue aftsr the squipmant wears out and
the AID technicians lsava, {f it lzats even that leng.

One way te bring mbeut such a changs is to turn maintenance depart-
ments ints a “pressurs group” within tbe state government, with a fixed
patrimeny of working equipment te dafend, and with a network of walle
maintained rsads te bs able te point to as being in jeopardy if cperatisnsl
revenues fall eff. The maintenance lsan should be designed to make this
prassure greup strong enough so that it becomes politically uncemfortabls
for tha highway department directer, or the governor, to deprive that

 sacter of its shars of the transpert budget. The loan shauld amsunt te

a kind of "pubversisen from within:'" to be successiul, the maintenance
depertment will have to put pressurs on ths stata gevermer and highwmy
departmant director {n order to dafend ita activities, and it will have
te have the sconomic and pelitical stzxength to wia. A mmintsunancs loan,
in short, should creats a seurca of budgetary discomfort under the

state goverrment's wing, a "lebby* which will be 2bls £ extract mousy
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frem the sta ta budgas, just a3 road centraciors ors able to mobilise
public ressurcas fexr road censiruction., Of csurse the maintanenca
anginears will never epproach the revenue-esbilising strength ef the
rsad contractors) in csspensation, the ntakes for which the fermer will
ba fighting axe censiderably lower,

Althosugh this appresch may scem t9 repraaaat the implicit philesephy
behind thQ presant AID maintenance prejects, it neverthalass implisas a
strategy scatwhat differsnt than that being follewed under these prejects.
The curzsnt maintenance prograzs have relisd on prsmises of financial
backing from the stats governmenss saveral years ints the futurs, and
concomitant affirmatiens from the state governors and highway department
directors of the acensmic importance of highwsy maintanance. If ‘atate
governments failed to coms through with the neceseary recourcas soms time
after tho progrsm had bsgun, AID pelicy was t3 tend to demand new financial
coumitments from ti2se governments, and to punish thelr nen—cecmpliance by
threatening withdrzaal ¢f funds frem financing in ether arsas.

Although auch demands ara nscessery on AID'a part from a puraly
craditor reint of vicye, the mjei burden of ths program's instituzional
success Should not rest en thase high-lavel peliticsal commitments. For
atcording ta the institutional charactarisatisa ef the maintenance preblem
outlined above, the Agemey ahsuld not expect ts work with the governor,
buz rathar that ha will not ceme up with the reseurcas promiged. The
whole dfagnosin of the mpintenance’discase™ is based on the lack of
estaem in which maintengnce 13 held by policy-makars and peliticians,
and tha axistcnce of strong political and economic interests (comtractors
and politiciang) which gsuceeed in directiag highway department revenues
ints comstructisn chameals, It canast be axpsctsd that a lump-sugp
financing danglsd bafsrs the ayes of the stata geverner will
change this saz of attitudes abeut highway maintensncs; or the pewarfal
censtallatisn af intsrest groups that rainforce the attitude, or that
it will guarantee a flsw of apezreting revenuea for several ywars into
tha futurefor this seciox.
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The statg government, in other words, should not be
looked upon as a proftector of the incipient mnintenance
prograa, but as itz pofaﬁtial destroyer. For this reason,
the program should be given sone kipd of insulation against
its government during several years, instead of belang
made dependent en'it, The ultimate goal of the program 1is
not fhat the stata governmeni will appreciate the value of
maintenance and direct an ongoing fiow of resources toward
the sec’or, but that the mainiepance sector will emerge
strong and independent encugh Irom its pericd of AID
tutélage tp defend ifself ageinst the inevitable incursions
of oppcesing interests, It is for this reason that AID
demands on, or messures takan against, the state governors
are not likely %o guaranteze Ly ongolng success of the
malntenance projecta.

'~ .2t precisely does it mean that the maintenance depart-
ment becomes a "pressure group.' It is very interesting to
watch the defensive vigor and political strength that a
maintenance department gains by its acquisition of a fleet
of equipment, The organization of road masintsnance cperations
contributes comnsiderably to this: the equipment is distributed
among variocus maintenance remidsncies throughout the state, and
sach engineer then possesses 1 small fleet of eguipment that he
comes to look after and defend as 1f it were iz own, He
worries if one of his few tractors bresks down, thus iamobi-

1izing several other piéces of complementary equipment; i£ he




can’t get a spare part, he sends urgent messages to the highway

{’m ' director, and in the meantime may have his mechanics drop

A everything and.work desperately on improvising the needed
?§f~ spare par®; he argues with the maintenance director that it
‘ is an outroge to have his equipment not working, or bhe may
perscnally go to the spare parts disiributor and plead on
the basis of their personal friendship to supply the part
on credit,

: The AID maintenance projects, in short. give a sense of
pergonal possesgsion to the resident engineers, and to the
chief of the highway maintenance department--—as_ well as a
cnancomitant gstrong sense of violation of personzl property
ifithat equipment iz not properly sarviced or used, For
example, one cf the atate deputies of Pernambuco once asked
a resident engineer to borrow an AID.SUDENE motorgrader and
its operator,. to work om the access road cf the fazenda ol
a personal friend. The resident engineer refused, saying
that the equipment could only be used for maintenance of
state roads, and asn exception could be made only with the
writien authorization of the highway department director.
The deputiy said he had the perscnal verbal authorization of
the governor, left, and returned a few hours later with the
local sheriff, who ar. ested the grader operstor and ordered
him at gunpoint to drive the grader to the fazenda., When the
highway depariment director hesrd of the incident, he went
enraged to the governor’'s office, asked if it were true that
he had given verbal authorization, and upon ihe governor’s

pod of the head, he resigned-—and is now director of the
mginterance department.
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It is not simply the possession of equipment that gives
the maintenance engineers some instituticnal leverage. but i is
also the fact that they are engineers, smong the moat respectad
of professigns in devzloping countriea, They are not oaly
"owners™ of equipment, when it comes to their defense of |
their lntereats within the state government, but they are =
recognized technical and @occizl elite and therefore already
have access in government ci*cles, Moreover, ina some o! the
less develcped or more agricultural states, the state high—
way depariment is the major employsr of enginééring talent
in the region, and often builds up a fine professional
reputation--as in the case of Pernsmbuco. This also con-
tributes to the fact that even the group defending ¥he
maintenance equipment canact be suammarily brushed aside.

This new sechanism of defending maintenapce has nothing
to do with defending highway malntenance, butl rather is a
group’s defense o! its equipment., The engineer’s patrimoay
18 not his highways, but rather, his equipament., This =may
be one of the benefits of a mechanized, ss oppoaed to a
labor-intensive highway maintenance progrsm. In the latter
case, the deterioration of highways 1is not nearly as apecific,
graphic and personalized as the stilling of a huge expensive
place of road equipment, Morsover, iZ thers are sccial wvel-
fare pressurss favoring the employwent of =aanual lador for
highway maintenance, these pressures do asot necessarily
fortify the higkway maintenance department, bectause they are

imposed from without, according to timing that ia related to
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the unemployment cycle, rather than ths highway maintenance
cycle, To the extent that the uneamployment pressures toV
hire maintenance labor impose sirict non-engineering cone
strainis on the way the maintenance engineer does hias work,
they make highwvay maintenance unintareating‘to the engineer,

Conscienzious highway department mansgers, for example,

“
R
-
k1
k.

"are oftan zagainst hand-construction in roadbuilding not
necsssarily because they think it inefficient, but because

of the possiblas debilitating effects it will have on their
administration. In a region afflicted with c§;9nic unemploy-
nent, state deputies will often pasz laws requiring that all
currently contracted temporary laborers must be taken on as

. permaneat employees of the public organ that is contractiing
them, Henee highway departaent adalnistratcers sometimes have
raascn 4o cepsider labor-~intensive technigues an undermining
0of their adminisirative control, and a scurcs of vulperabi-
1ity in their striving to build a compeieni, independent state
institution., (Actually, this labor-intensive/czpitala-
intensive distinction is made here for illustrative purposes;
the distinction is scmewhat artificial in this cas2;fcr a labor-

intensive maintenance program can stili require a large fleet

of complementary equipment--as is discussed in the pnext sectioan.
The forming of 3 mainteaance pressure group through the
acquisition of equipment is analagous to the rocad coutrsctors
88 a pressure® group in their promotion and defa2nse of highway
conatruction, One often hears it 2aid in the Northeast ftoday
that the one thing there isn"t a shortage of is highway con-

struc tion egquipment. The last few years have seen a sSpate of
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road-promoting Northeast governcrs, who started ambitious road-

o i e
Syt N
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building programs and soon raa into fipancial difficulties because
of, among other thinga. the reduction in the states® share of the
National Highway Fund, sand expected outiside jnternatiocnal financing
that did not materizlize. Meanwhile, many road contractors had
built up their equipnéat fleets in anticipation of the annocunced
road-buiiding programs, or had-already won contracts and ware
mobi;ized for the job. Tne clamor of the contractors—-not only
to reéeive their payments, but to prevent the élowing down of
the proposed'construction prograns—lwaa apparant througﬁout the
region. Sp=cial emergency fipancial arrangements were sought
by the staie governors with the stats banks to meet short-
range payments problems; and more long=term financing for
proposad road projects was desperately socught froa private foreign
banks. (A short-tzrm arrangement with SANDEPE, the state bank
0? Pernambuco, took care of NCr$6 million of a NCr$13 miliion
state debt to the contractors, To continus the road construc-
ticn program, the state bark was seeking 3 US$10 =million loan from
a private forsign bazk.)

The justification of the Northesst states’ intensified
gearch for road construction financing fccussed more on the
possibility of idle capacity in the private sector, than it did
on the argument that it was important for the roads to be built,
The effective political pressure; in short, was the specter of
the road contractors’ idle equipment, rather than that of umbuilt
roads. Analagous pressures can be generated by a aechanized

naintenance program--a group defending its idle equipment is a
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more affective force in the cause of highwsv maintenance than
is the threat of unmaintained roads. |

The clamor of the road contractors is more crucial at the
moment vﬁen budgetTed programs face revenue shortfalls, than
in the planning and budgeting for construction. The pressures
of the malntenance equipment "owners'" are also quite crucial
for that sector, for it is more in the shortfall than im the
budgeéfﬁng that maintenance gets the axe. It is not the
budgetary ccmﬁitmcnt to maintenance %hat guarantee . the earrying
on of that sctivity (indeed, the budget requests of district
offices of the DNEI for extra maintenance allocations are
believed to be made often a3 a means to secure additional funds
for new construction.) What is important is the ability of the
maintenance sector to defend itself when tha a " ~ast lnevitable
budgetary squeeze starts to occur. And 1t is during this post-
budgat phase that the "owners” of idle maintenance rquipment can
be most effeciive,

For this reason, the commitment of a highway department
director or stata governor to dedicate a certain azmount of
futures receipts to highway maintenance is not as relevant for
the growth of a successful maintenance institution as is the
streagthening of that institution to the point that it can
defend iiself frcm inevitabls attemptad cuts. This strategy
is the logical outcome o0f the cbmservation that highway main-
tenance doesn’t hawe behind it any of the poweriul pressure
groupse that highway construction does., DBy creating a strong

group of equipment owners within the highway department, a
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highway maintenance project car simulsie to a certain extent one
of the major élenents of success of the highway conatruction
sector.,

Based on thiz ianatitutional stratezgy of the malnteanance
probles, it becomes clear that a ons-shot dose of equipment,
spare phrta and technicil aggsistance deces not provide a long
enoggn strengthening pericd for evan the mest promising of
maintenance deparinents—-.and relles too heavily'on the ccamit-
menis of those who are unconnittedgto mrintenance; the‘present
apd future state governors. lence my >.uggestion that there
snould be staggered deses of spare parts replacemen:t allowances,
to be drawn upon in Tear 2, 3, 4 and perhaps 5 oZ the execution
of the prograam. This allowance, of course, still lesves the
maiprtenanc » departaent dependent om the atate government for
expenditures for perscanel and fuel, Of the three categories-a
gpare parts, personnel and fuele-pzigonnel i3 the least likely,;
or the last, to be cut {although the situation was sc bad in
Piauf’and Laranhao in early 1968 that the DEFs were ¢{wo months
behind in meeting thair payrolls), Fusl purchases are more
likely to be cut than personnel, as cccurred in Piaui in early
1967; but state highway departaments can often resort toc buying
directly from PETTOBFXE if they are in a pinch., This has been
done in Cearg, where the shortfall in revenues had a consider-
abla ~ffact on the maintenance department. iMaintenance
residencies had heen bhuying fuel from private distributors ia
the interior., but because payments to the distributors were so
delayed, they began to refuse to supply further orders from the

residencies, The highway department then steoped in and
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centralized the purchase of fuel, buying directly from PETEOBiié,
which, as a kindred government-owned institution, could be con-
"vinced into accepting deiayed payzent. The deparment diatributed
the fuel itself? to the interlor residencies in its own tank
trucks,

Spare parts i3 the item most vulnersble to revenue shortages.
and at the same time is the only one of these three items which
undergoes considerable cost increases as a re3ault ol delays in
payments, Spare parts distributor59 althcough not selling on
credit to the state highway departments, must nevertheless build
tha‘cost of credit intoc their prices, if they are accustomed
to receiving payunent with several weeks -“+lay. Morecver; when
rejor distributors refuse to suppli more parits because of
unpaid accounts (am in the case of lleabl. with Pernambuco),
the highway department is likely to 3eek cut the parts at
gmaller, or unauthorized dealers, who often buy their stock at
retail prices from Sat Paulo distributors, sud who at any rate
chargz considersbly nigher prices. The necessity of maliatenance
departments to cop¢ with spare parts financial problems, in
sddition to those of personnel and fuel, is particularly burden-

socme and injurious during the early years ol the program.
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Another reason for insuring a flov of spare parts $O0 a maintsnacce
flaet 1s to prevent maintecance dzpa:tment; frem destroying thedir own,
ecapital in ordar to creaéo a supply of sparg parts - that is, to
avoid the probability of equipment cranivalizatica, & phenamensn tiat
sometimes occurred in the Northoast progrema during perisds vhen the
state 4id not provids funds to purchase peria oOr o maintais an
adequate inventory. In Maranhfs, for exsmple, & project dump truck
. vas delivered with a windshield that had been broken during tranaport.
Bafore very long, the truck was pissing its battery radiator,
gemratar, horn and shock abgorbers. The truck, pggdles to say, wvas
pever used. These striking cazses of de-capitalization are aot
necessarily irratioral, given the imposaibility of obtaining spars
parts and the powerlesaness of the aaintenance esginszer Jver tha
state's budget. The destroyed new truck was traded for 3sveral
piaces of older eguipment, restored 1o ruaning condition with ths
cannivalized parts. It should be noted that the acsence of funds
for personnel or fuel cennot lead tO the same destructive eff=zct on
the malintenance department’s fixed capital. Hence ths even greater
importanca of insuring a maintenance program sgalnst a shortage of

funds or Spars paxts.

The Northeast maintansnce projects included a I 3 sllcwance ror
spere parts, which wers delivered at the samo time 28 iha squipment.

This percents d talss care of rcughly s year's need for aper» parts.
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If thxree or four more years ¢f spare parts ellowancs were o

{ncreass considersbly the size of the finaneing, I would stromgly
recompend cha reductico of the squizmeat progssa by 2 correspediag
amcunt, in oxrdsr to fscilitata including the parts allowance. My
impreasicn is that oune doge of srare parts 1s oot nearly ancugh 40
S build the requisite strength intd the saintenance organization,
| oT to accustcm the maintenance esngineers to having a permansnt {leet
or oparating emirment, or to accustom the 0liticana wnd road-ulsrs
tc seeing that fleet of equimsent is contmgm cperaticn. The clamor
over & lack of resources for spare §artg will be much greater and

more effective after four ysars without such problems, than it will

be after the first round of spars parts 1s exhzusied.

[

e

Oue core suggestion sbout the gpars parts; after a first
1imited doze of spars parts that cowes along with the equipment, the
parts should be provided in tke form of an allowance, ratber than
the parts themselves. The allowance ghould te divided into anpual
portions, which will be mede availsble only et the beginning of the
f43cal or calendsr year. Pirst, the maicitnance engineers are the
post knowladgable absut what parts in their perticular region wesr
out repidly, what parts can be easily fousd in tze regica in
comparison to those that cmn be rurchased ooly with coasiderable
delzy, what pertd are mors casily repairabls by the maintsnancs
department mechkanics, which equizment 18 most cmueial to thelr
maintenance opsraticas and thersrores should have 3 xQre ‘securs

parts baciking, etc. Several complaint3 wers zade by the Pernambuco

|
-
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and Ceurd meintenanca pasple sabout the "mix™ of parta that were

received -~ some small, inexpensive parts that wear out rapidly ware

pot received in sufficlent quantity, ecee that require infrequent

| CE replacement were rec -2d in greater quantity, and soge large, vsIy
expensive parts fui rrquire infraquent replacrwent were alsd
mgeivad, vhich represented an excessive immobilization of capital
for a small maintenance organization. The problem cited sbove are
l1ikely to arise with the beet-planved invaniory of spars paris.

It is important, therefors, that those most familiar with the rate
st which parts are used up aod ths Aabil:’.ty $o rsplace them rapidly,

are the ones who are eimoeing the parts.

Anctber resssa for supplying parts fuode, T ther $han the
part3 themsslves, i3 t5 give the caintonance epgireers & zecse of
rationing a linited amount of rescurces for spare parts.
Notwithstaoding the geperal difficultles of <btaining pere partis,
there is s tsndency for maintecance mechanics in the projsct stalss
t0 throw sway broken-down but repairable equipment pisces, wben
there 13 a seemingly endless stock of cew parts oo hand. This
lavishness with parts 1s also a result of the lack of sufficient
mechanicel sikills for recognizing ths repairability of & part and
}mm_ring how t0 39 it. If the maictenance enginders are supplied

with a limited fund for the scquisition of partd, then each parts

purchase reduces the total apcunt of rescurces available for all
- L o T O T T T T T T ) e MR s L e~
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parts dunng one year - in contrast io receiving the parta thomaqlves,

wheretheusingupofswtdimmhcsonlythestackofthat
particular. . type of part. The peed to ration a total fund might

belp t2 curb scmewhat the tsndancy +5 be lavish with parta.

. It might be argued that ths spere parts allowanca ia to0
exti'avagant a concession - although it oead oot be 1f, as I ea
sugmesting, the original equipmant 11ist be reduced in compeasstion.
But it shauldbermemberedtmt, intm cazeoftheﬂcrtheast
projacts, significeat contributicm ware required froz the state

highusy dapartmem:s for the constructisn of new residsncies =nd

- repair abops. &any of the RFR and Brazilian techuicinnx felt that

this wa® an inordinate strain oo %he budgets of the state highsay
dapartments. The proposed spere parts allvance, thersfore, does
not mean & complate lifting of the burden offthe etata highwmy
dapartments - and it coxmes ot 8 time when the initial commitment
+o and epntihusiacm for tbhs preject m&y have worn off coveiderably.
(EFR experisnce with successful maintenance assiztance programs
in other countries had teen that counterpart funds bad been used

+o Pinance thase necessary structures, as wall as allovances having

been provided for futurs spars paris needs. )

Ons last point sbout spare parta. In say developing country,
musmimhmtxmumwmmmmm,
espaclally in pogrer regions yhera pablic smploywss Taceive vern
low wages. mnsmmrcftbaowmusquippadvitham

. new squipment and parts, thers is oI questicn ttat a given proportion
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of these parta vwill be drained off by employees, particularly the leas

spacific perts, liks tirss. In the central maintsnance shop of a
Northeast state, for example, tha BPR mechanic imgurated a srystenm
of lweping track of ths tira oumber of mainténance vehicles. Bo
soon found that this did nct work, 3incs tire pilfer=srs would run
tha vshicls ogainst the side of a curb end thereby rub off the
puzber. The BEDR mechanic therefore devised a branding iron with
‘the highvay department’s initials, sod proceeded to bhave every
"official tire branded. The AID maintenance Jrojacts should
concentrats considersble assistance 'on this problem st the beginning
of project Implewentatios, if not, the AID=-{inanced -supply of

gpare parts will simply feed other sectors of the econday.

2. Excesa labor

Ona of the assumpticn of the Hortheast maintenance loans vas
a reduction of the excsas labor burden on ti= maintansacs departments’
peyrolls. Such a reduction would not only diminish their operating
costs, btut al3o would be tha necessary coacomitant of a project
wvhose aim vas to mechanize the production technique. The projections
of highway departmeut exponditures oo which the Northeest projects
ware justified asgumed the raduction of this excess labor force -
or, at lsast, its stabilization. Thesa intenticos vere not realized
(a8 algo hagppened in the scuth-central states maintensnce projects),
and tha comtinuing burden of these expenses was coe of the contributing
factors +o the curront shartfall of projecisd revenues and cperating

problems of the Ncrtheast projacts.
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Stata highwey departments ars traditicually the cmployers of last
recort in an excess-1abor acondmy - Just 88 in the United States the
road sector was the focus of much employmentecreating effort during
the depression. This makeshift alleviaticn of 2 region's employment
prohlams repregents the implicit, or even insdvertent, "employment
poli:cy‘ of the 3tate and foderal govermments. To tbat exteat, the

gtats higlemy dspactment is ot very much 1o contyol of its owm

.dpatinies a3 far as the emplcyment questicn 1s concerzed. Even though

t

1t mey wish to reduce it3 manual lebor force, attempts to 40 90 will
bte met with resistance. gence the failure of highway departsents

to carry out tteir commitments to AID sboaurt excess ‘labor vas not

 reslly a mattar of bad faith, but rather = lack & reallsn, SERREER

It i3 no accident that the burden of employmeni-crestion Las
£allen to such an extent on highwey departments, for constructica
apd maintsrance 3o absorb large absolute smounts of unskilled lsbor,
and, in contrast to most technologles, tiey allow & wide range of
possible cambinaticone of labor end capital. BHsace the large labor
forcs of maintenance dspartment3 represants not only social welfare
considerations, but, given s certain ccmbination of factcrs, bes the
poesibility of bveing productive. This excess labor can be looked
upon not as an unproductive factar with which ef2icient malntasance
ean never be perfuamed - but ratier, as & factor that is unproductive,

becsuse of ke lack of sn esseciial complementary factor f zreductico,

capital {i.e. equipment}.
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* : Vieving equipment ss lsbor's complement retbar than substitute
means tiat an equipment-purchasing program for highway maintenance
should be desizned £O put a8 much Of that excess labor £O woTk a8
possibla. {@ere i3 an area vhere the Brazilisn engineers can make
gn important coatributicn, ba.sed oo their expesrience with ogquipment
shortage and excezs lsbar, and :zf how to bring the tuwo together.)
Smix ga approsch makes sense in that, 88 cur experisace kas zhowvn,
tishingeWntﬂllnotbeubhtoaMitsexeesa labor,
mruthisadzemble Plicy formmprmote =giventhe
e:d.stenes of labor - employing mntannnm tachniquas. uare
important, an equimesnt program vhosa primary alm- ‘43 %o makes that
labor productive will bestow more control over the administrstion of

Y

maintansnes to tha department itself, in contrart tO the present
situation where the employment of an unproductive.factor is imposed

fram wvithaut,

. A maintenances project designed smccording to the above eentidcrationn\
will provide a flset of equipment that will be large in relatica to
; the existing stock, and spall in relation t5 tbe labor with which it
'~— wvill work. This will help build the streng equirment-possassing group
oreugimnmmadmtmpnﬁmsemrmdntthamtim
edd another scurce of pressure infaver of the course of highway
paintenance - the continued absorpticn of othezwiss unemployed
labor (o a least, will relisve the mmimianance progrsm of ibe
golisteal stigma of being smployment-reducing). The strength of
political pwssures :uﬁavor of labor-smploying highvay maintapance
ﬂillmtrstedbythemeofMdepﬂietcitedintmlut
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gection, who aftengethuspaasedmkinghigmdepamta change
mmwmmmmrmmwwwm
during perisds of tnemployment.

Hote that I sn making the labor-intensive erzument on produactivity
and not ecclal welfare grounds. m:: i3, meintepence departments have
excess labor and highweys don't gat maintained becsuse, among other
t‘m.ng,s, cue of tha cruclal factars of production, fixed capital, is
missing. I'do oot claim that all the excess labor of meintenence
departments will be able to bs absorbed by =n effective malmtensnce

- program. I peopose, rather, that Bresilian eeoamit; and instituticnal

.cimzmtanceanllbeabletammu only a naintanance program
vhose primary eritariocn of equipment selection 18 40 bring togothar
ney equirment vith the previocusly i31s factar, labdr.

This labcr-ustl.ng approach 1s not a3 impossible or unproductive
23 has been scmntimes claimed. Yor axample, viken it became clear to
AID quite rscently that the revenue shortfalls and the CACEX
importation problsms of the scutbern gtates meintenance loan limited
conaiderably the mmount of equipment that ve could finagcs, it wves
mmmmmlmmgwmwmm
mmmic%mmmwmtmmbym
Wmtmmmxmm,mmmwam
lsbor-intansive techmigues. I sugmest that we cao obtain a =ar®

mtimmlthyulm{;mhmawthtmm.

"2
i
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3. EBEgquipmment maintenance.

I sugoest that the major empbasis of highway maintenance projects
be shifted from higiway to equipment maintensace. IR technicians
gave first priority to equipment zmintenance in tie Hortheest projects
in early 1956, and began to treat equipment utilizaticn &8 a secondary
goal. In msny cases, equirment maintenance inthe project states vas
minimal, often beesus the [ERe didn't have sufficdent funds to
improve their maintenance shop fmcilities.

Tre implantation of s higlimy maintsnanca progrim adsukes the
‘cosxistence or crestion of saversl other impartant factors - the post
impoets v of which is equirment maintenance. Ome of the BFR mechanics
spent most of his time st the canmtral shop teaching the shop mechanics
£ repsir parts that thsy would normally throw sway - parts tmat, 1o
the Uaited States, would be reraired mechanically oF replaced becsule
it wes relatively cheegar thmmn repair. This machanic pointed cut
the bestan-up csb of & tractor, whith would hsve cost ssveral
thoussnd dellsra to replace; the IER painterence engineers had given
1% up for serap, but the mechanic insisted that it be repaired in
the shop. Hb belioved that it was ixperstive tiat intansive
equipment maintenancz tecinigues iesrned, given the fact that
spare parts cost two or three times in the local Breszilisn market
what thay vould cost in the United Biatss, aod given the fact tist

tha sbkop was filled with upoccupled labor.

e - v - ™ o T s ; e gy
SR 5 R M AR SO i 3R 3 Y Ty ¢

B —\.. v‘
A



L}
;;

n i
oL
. .‘."—’

- 38 -

Cue 13 impresssd, in walking axrcund a Brazilian highway
malntenance shop, with the smount of unrepsired idle equipsent along
with untutuored idle luzbor. Whst is required in this situation iz not
mare equipment, but a bringing together of the 1dle labor and
unrepaired equipment, thiovgh the provisicn of mechanical skills.

(Th2 s=me BPR mechenic spent the first several months of his
&53ipnment repalring and clearing the central skop of major pleces of
down equipment, owned by the IER before the AYD ;aen.)

]

There i3 no doubt that the major struggle of maintanance engineers

unotfokaepthehighyayumaintained,mtokeeptmirequmnt

in rupning cendition - for highwmy maintenance cannot exist without
equipment maintenance. A relisbls equirmen:t maintenance organization
is an eagential Ingredient in the strengthening of ta maintenance
engineers, because it increasss their ability to "make do™ cn their
own wban funds for spare perts run skort. Morveover, in- 1 underdeveloped
reglon without an adequate supply of parta suppliers and without
edequete service by equipment mamifacturers, & considersble burden of
the service normally supplied by the manufacturer must be supplied

by the maintenance shop itsself. For exampls, all eighty of the
Clarx-¥ichigan front-end loadars arrived with a ateel plata that vas
dafective becausg of poor casting, and which broke acomer or later.
The maintenance shops found it lass troublascme 10 re-cast the part in
their own foundry, a service that normally would hsve been furnished

free of charns by the mamufacturer.
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4. Bquipment diversion.

Running through much of the above argument is an emphasis on ths
g necessity of keeping the equipment running, and the difficultles that
- mat be ovarccme to do Ed. My cmphasis on this factor s not 80 much
based on the cost of idls equipment, but refera t9 tke pracisus ground
mnmmnequimntmsﬁhintbemmﬁaﬂmg
maintensnce organization. One of the costs of idle equipment iz its
@iversion to other uses. The diversion problem ves éignificant encugh

in the Northeast progrem %o merit som? attentlon here.

According to the losa agreepent, use of tha project equipmeat ves
prohibited for any activity other than gtate higlkway maintenance.
Tha equipment tectnically belongs o SR and not AID or the DERS;
according to the loan sgreement, SULENE bad the right to withdraw
from a state eny equipment that vas diverted. 3Bescaus ths diversion
problem proved t9 be considerable, and bacanse there were sowe truly
emergency casss Justifying diversion, a later implementation letter
(no. 12 of September 19566) required tiat any such diveraica be requasted
of SUDERE in adivencs, and would be granted 1n agreement with AID.
Diversica in genaral iz very difficult to prevent by legal,

inspection, or punitive measures.

In an undsrdeveloped regicn, vhere stata~-cumed squipment fleets
are acarca, the emriching of one sgctor with equipment in campariscon
mmmnmwmtinthedrmmgoffofmoftm

equipment by thar sactors. In Pernambuco and Coard, the Army, which
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hos the right to commandeer public equipwent, took several dusp taucks

 for some weeks, in order to carTy cut anti-guerrilha cescuvers. In
_ Gaaré,tm&m—mequlmtmusédtcgradelandforbuiming
I ' an esrth satellits station. In Faraiba, AID allowed the equirment
to be used to recomstruct a washed-out airstrip end it was then used
| to build an adjaceut parking lot. In Fortaleza, the equipment wad
L . diverted for construction of city strests. In Teresina, the project
equipment was used to level anarea for 8 housing project. I saw &oum
SUDENE-AID pickup truckz at & road-wnsj;mction aita.

. Bquipment diversion 18 almost a foregone concludisn in regions
like the Northeast, subject to repeated nsturel catestrophesof
flood endfor drought, end chronie crises of unemployment. For a year
or 80 in Ceard, the dump and pickup trucks were in constant use for
emergency relief becsuse of the droughkt, then becsuse of the subsequent
flcods, and thon becsuse of the drought again. In Parafba, wben the
new equipment waa arriving in 1966, most of it was gext to an area
of intense unemployment to be used £or employwent-crsating municipal
rosd-building projects. Even in a richer stata like Pernsmbuco, vith
a strooger maintenance department, thirty newly arrived Chevrolet
trucks vere cormandeered by the state government for emergency £1ood
relief. In gensrsl, a considsrabla portion of the maimtenance equipment
vas diverted to unsmployment relief in mid-1966, by tha oxder of
o SUDENE and the atate govermment. In sum, the maintenance flsets helpsd
ths Ncrtheest governors Talisve the crises that afflictad their states -
erizes whose cetastrophic proporticus were in themselves a function

of thae underdevelopment of the Imgion. This kind of aquipment diversion
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was bound to occul, and‘ismpcssihletaforbid. To the extent that
en equipment fleet will naturally be drzwm into such service in an
equipment-scarce crisis-riddsn regloa, it may be fruitlsss to think
of mechanized maintenancs, tecause of the f34¢vertibility™ of the factor
of production used.
Although an undue sacunt of time and baggling has been speat

.‘hy AID ard SUIRNE over Individusl cases of diversion, and thoagh
these cases have created political &ptip@hies againgt AID on tke
part of SUDENE and ths states, it se;ma that the no-diversica
provision in the loan agresmeot 15 & help to tbe maintscencs

: engineeﬁ. It i & crutch for them %o lee: on wksn tay are
approacked by local politiciens for the use of their equipment. Oos
artmmmmmmdmmmmmm'tammtm
use of the equirment for s road baetterment project, becmuse this had
given rise to zaveral requesta from other meyoxs Vio almo hoped

to . qualify for the ssam kind of exceptisn.

Ons of the sdvantages of tie othervise cumberscma axTangesent
{n which SUDENR owns the maintensncs equifment ard "lends® it to the
miltkstvmnmintemeeengiwmappmmdbymaﬂm&
other preterders to tia equigment, the engineers defecd thamselves
by saying that the equipment doean’ belong to them, tbat it belonzs
to somsbody else (SUDENE), and that they will have to get parmission

from tha ownar. msmimwmwmmomcammmm

pY) mmmw,mmimmmmmmm,utmmm
tharighttoukaitmartranmrntocthermte!. SDERE,

however, considsrs such action poiitically impoasibla.

L > = R T T e e

N N ks e N - - w PN PR DR K . " >
AN POV R g T T e ] o - B T i .
P B A S P L S G A G ‘,"“’( CTLeT %k o

< vid v T AL TR I A YR ks et oaaasd



.
.
LA
.

- : , -42 -
requester, end the word thur gets around thet SUDENE-AID equipment i3 @

3 puisance to get one's hands cn, The BUTENE-1s-tbe-owner excuse iz

L spparently effective enough %0 that one stata's highwvay department
' treded equipment smong 1ts residencies so that the residency thet was
most wictin to pressures for diversicn bad only SUIENE-AID equipmest
in its flest, and 0o eguipment owced by the IER. Most of the IR
equipment got shifted to the residencies fareway in the sertds,
where presgures for diversion wero not as greet.

1t would be dssirabla if an executable threst could be worksd

- iato tha loan epveement conceraning diversion - a8 & W8y of pa-cbactiﬁg
she maintenance departments. Ona maiztensace engiveer in Cesrd said
e visbed thet AID or SUIENE vould couply with the threst of removing
tue equipment, 80 as to maks sguimect diverters in his state mars
timorous. But this would probably be much more tirs-consuaing and
politically sbrasive thaa would be workh the éffort; and, at any
rate, most of the unjustilisd diversion probably goea oa undetactad.
Pinally, taking back the maintensnce equipment would ve countarproductive
£ the extent that it would punish the maintenance department, as well

es the diverter,

The only significant protscticn against equipmsnt diversica is &
s trong maintenance dopertmant, which bas the ebility to Tedist such
incursicos. It is for this reason that 1t 18 crucial for & malmtensnce
midsnc:ytomtmit:equimtlﬂngmlefarmnndnlylmg
period of tipe. OF gomrse, down equiment lan't tiat eesily diverted;
b o the extent that Such equipment works jointly with otber types
of equirmmnt, tmmmwmmgguwofm
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may bave time on their banda because of the lack of their camplement.

Thiz iz a more likely occurrence that ome would think, taceuse of

e E
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-

the =mall size of ths flget Of each rasidency.

Ancthar eamon occurrence with idla, down equipment 1s that a
requsster of the squirment, such as a’ pedghboring meyor wko vamts o
repair some city strests, vill offer to supply the miesing spave part
{mmediataly. Altbough this may be a practical way of getting spare
parts to the equipmeht during rericds of financial stringency, the
maimtenence enginser usuilly finds thet the meyor now thinks he owns
the plece of equirment, becsusa of his zm:meht in 1t, does oob
give 1t back, or feels hs has a perpepent claim to barrow it. Evea
d@ esquipment, in sum,is not protected from diversion.

‘rheraisonamorewof‘auildmémmuctionagdns‘t
diversion into the malmtepancs program. First of all, the amcunt of
squipment that is non-specific 4o maimbeﬁance and has many gsnszal
uzes - such as jeeps, "rurals", and pickup trucks - should be le=pt
down to a bare minimm. (The Nortbsest projects included in total
5 jeeps, 1b "rursls®, and T2 piciup trucks.) BSecond, betierment
equipment 13 more vulnersble ta diversion than purely maintensance
equiment -~ pore specifically, the 2H-bp cx¥wler tractcors (m21).
The 115-bp (TD-15) and the &3-ip (D-4) cxwler tractars are less
vulnerable than the hesvier 2%-hp equipment, which can be used In
constructicon, as wall as betterment. The 1i5-hp (T-15) tractor
i3 on the edge between maintanance and bettarmest, and the &5-hp

(D-4) is strictly for paintenance. Of course, tie case for reducing
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conediderably tha amcunt Of betterment equipment cannot be made solely

on the basis of protection against diversicn. Thaere ave, however,
otlrar more immrwntmummmutmtwmmitmmmduee

or eliminate completely this typs of equipment.

5. Bettornent.

,Cne of the recurring problems of the Northeast programs was the
peglact of routine mintenane; in &wor of bettersent work, The two
wpogt developed Northeest states with the best IEZRs, Pernembuco and
Bahia, lst cut their betterment work, instead of &ing 1t themselves.

{In the United States, higlway departments gererelly contract Sut

their betterpent projecta.) Pernambuco, in fact, did not vent the

' 235-hnp crawlor tractor that is dimensioned for construction,

preferring tie smaller 160-hp equipment. One of the suggestions made
by tie Pernsmbucd maintenance directsr sbout the equirment nix vas
that while 11 160-hp tractors were acquirsd, there vas still a
ccoplementary need for the smaller 65-hp tractors, vhich sre strictly
for maintenanca. mzammmomdtm\mmm
prafarred to contract cut betterment because il was & "haadache® -

it me’:’z% mor2 funciondrics miblicos and & larper equipment fleet.

Henca oce of ths moet dsvaloped statss in tha Nortbeast, with a IER
mmmzumm,mmmmmrm,byiu
own preference, than timt of scme Of the pocrer stateas. {Sargipe
had 2 21, 2¥H-ip cewl er tractars, AlagSss 10, Rio Grande do
Sorta 2, Ceard 2, Pisuf 5, and Bahia 13.)
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The jJustificstion given by BRR teckoiclans and ocon-atats IZR

officials for the performance of betterment work by the states
("foree gceount® instand of by private cootractors 1s thet (1) thers
is & lot of bettarment work o be done, and much of it Sccurs in
bits and pieces, not conduclve to the lettlng cut of contracts, and
(2) tmzmezmmm-mmmmm:mm«b. Woen
giveathe cholce, the poorer states in the Northeaest wanted the
betterment equizment. In 1963, when EFR technicians dizcuased an
80~lm construction project (MA-135) with the state of Maranhio, they
| gave the stats the option of racei‘ﬁ.nlg financing for the contx;acti&'q
i " out of this bettarment project (l-A type loan), or financing for
equipment purchase by the stata to carry out the betterment project
1tself (2-A type loan). The state opted for the foree account, 89
that after the project was completed, they would have the equipment
on hkand for any tbher project trey might want to undexrtake.

T recormend that betterment equipment not be included, Cor be
reduced consiferably, in AID maimtenancs lsans. It 1s clear from i
mmmmtﬁammmamtmaaewbm
regionﬂatﬂle@mdtadobettmtmk,mtmwmm
13 dkely to £all by the weyside. The primary aim of the AID loans,
bmver, {s to build s maintanancs srganization that vill
institutionslize the habit of routine highway maintensnce. If the
xmmmw.mmmmmutmntwsmhmdamm
tmmtmmmmmmmmr@m,mnahmmmm
addad to the maintensnce departzent’'s respousidilities. Morecver,
mmmmtimilmmmmmt‘mu»&d

repaics of a pajor of emeIgency LStus, as well as re-sealing, surfacing
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and aggregste production. If AID belleves that betterment work 1o &
certain area merits financing then we ghould finance the contracting
out of these projects, instaad of tbe scquisition of a fleet of
betterment equlipment.

Potterment i3 acmewhat analagous tO construction, in terms of iis
disference from maintenance. Betterment and consfruction usually
. invelve a seriss of diserctely defined projects, in cowpeorisgon o
the ongolng quelity of meintensnce. A fle:t of betterment equipment
in the hends of a maintensace department is like a fleet of
.construction equipment in the roed contractor's hands:. &3 s5oon as
one project 18 finished, strong pressures will be exertsd to initiate
another project - because the egquipment 1s avallabls and potentially
1dla, acd becmuse betisrment, like construction, is more "intaresting”
than paintsnance. Since the bent of highway depertmensys is toward
construction and bettermsuot, ss against routine mailntenance, it is
not lu{risi.ng that in the Morthesst projects the equipment that could

be used for eitbar activity wes often used for betterment.

Betterment projects require a broader dominanca of engineering
technique than does malntensnce; oTedver, like roed counstruction,
they should be sublectsd to sume kind of indapsndent supervision snd
control, which, of course, dces not happen when the highmy departaseat
itgel? axamutas the project. BRBFR officials told me that the force
account mathod has never cesn very guccessful in developing countriles
becmmtraj:highuydmmentzdommtbatechnicalcspadt}'

0 carry out such projecta; In sum, the inelusizn of bettarment

o
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wishin & highwey mintenance 1oan Seems unwise fr<m the point Of visw

" &2 the institutional objectives of the loen, in terma of the techmical
problems involved, and in view of the fact that the xTe developed and
successful maintenance orgenizations do not exercise that function, and

prafer not t9.

| It was pointed sut in the last sectlon that bLetterment squipmant
is more vulnerable to diversiocn then equipmert that 1s appropriats
cl:ly for maintenance. If a n:aztenaneg department absuld go through
financial 'difficulties, morecver, tha.‘exietence of betterment |
" equipment is lﬂ-saly to give rise to administrative and polditical
heedaches for AID. When there 18 a temporary drying up of funds f£or
maintenance and the equirment is left idle, this often provokes a
general clamor, not to f£ind revemues to put the equipment 'ozjsck working
gt maintanence, but £o use the eguirment in highway construction where
funds sre already, oT more readily. availsble (as 43 boppening in the
; case of Plaul}. BFR tachnicians themselves proposed & farm-to-markst
road program £or the idle project equirment in the Northeast, one of
the principal justificaticns being that such a program would be funded
with cutaide tudgetary support.

When battarment equiprment suitable for coostruction lies idle,
AID i3 put in the positicn of refusing the diversion of thia equipmect
becmuse of the conditions of the loan agreemant and the sbjectives of
the loan, and st the same time {8 blimsed for the fact that the equipment
13 standin; 1dle (as io the Plai{ casej. If the maintenascce department's

fleet veare atristly meintenance aquipmest, it would be more "locked 1n"

pa] = Ha e s e b M " ot 30 SR ™~ " A



o the maintonance gector. A sbortfall in funds would mean that the

".only solution, within the Lighway department, would be to find funds

for maintenance. Althouch the revenues might 8till not be forthcoming,
‘the possibility of & non-malntanance wey out of the problem ia
considersbly less then vﬁen the fleet includes betterment equipment.

In sum, vken a IER‘s maintenance fleet doces ool include betterment
equipment, AID to & certain extent pz-ctecﬁ itsel? and the maintenance
dapartment, in the case of a shortfall of funds, ecaingt the ipevitable
p"ressurea to divert thet idls equipment to highway or other congtruction.
If batterment 18 conaidered as urgsnt ‘a priority aa routine malntenance,
then AID should consider fimancing such projects seperately - that is,

in tha ipstitutional form in which such work is modb efficiently dopa.

6. The smount of equipment.

The criteria determining the amount of equipment o be purchased
should be relsted to the cbjectives of absorbability, rather than i3
that of meintaining the region's highway vetwork (assuming that the
former criterion will give a lower emount of squipment than the
latter}. That 1s, instead of makiog up an equipment list according to
e quipment/kilcmater ratics, I would mals final decisions based oz
rations such as (1) the fleet of project equipment: the fleet of
existing equipment, (2) the percent of projectad budget o be
spent (including tbe construction of pew facilities) on maintacance}
the parcent of past actual expendiituree oo maintenance, (3) oumber of
peckanics, oparators, eugineer and Other supervisory personnel necossary
o successfully administer the programi [resent mumbar of machanics,
operators, engineers and supsrvisory personnel. The last three ratics

ars t5 a considerable extent a function of the f£irst, wvhich ia the

most important.
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I suggest, as a first approximstion, that the new equipmsut fleet
should not increese the existing flest by more than 5% The program
should be deliberataly desizped, morecver, to provide an equipment fleet
that 13 insdequatas (im amount, oot mix) to meet the higlway maintenance
meeds in the stata. v'i’irst, the aign of success of a aaintananée prograa
will be thet the department itself, after some years, will be able o
mobilize the funds for any more oquipment it may went, or peed O
repl‘ace. Sgcondly, the successful implementaticn of the loan, &3
aboun earlier, is highly dependent on a coucentrated effort in the area
of equipment maintenance and rovision of spare parts - an  effort
wvhich will heve to give just as much, if not mavs, attention to the
TER'S axisting flsets (as the cage of the BFR mechanic in Fortaleca
demonstretes), as it will to the project equipment. This effort,
alonz with concenmtrated sttentlion on the spere perts problem, may be
feasibls, and guccessful oaly if the amount of tatal equipment is
considerably lsss than it would be %o adequataly maintain the atats's
highweys. And finally, the ¥ortleast experience shows that sa
equipment program that meets the equipment/idlopeter requirements f£or
mechanized highwsy maintenance may end up undermining its owm chances
for survival, by overvhelming existing institutions and resource

wobilization pattarns.

6. Importad equipment.
BEvery engineer mnod official I spoke vith started ths convers&iion

with complaints about the dlfficulty of gettins apsre part3 from abroad

for the Internaiional Sarvester equipment (30 TD-15 crsvler tractxrs).
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Each complaint was followed by a story of an International &rvea’ter

tractorthat wes down for several weeks, or even months, becsuse of
the delay in obtaining a part frem abroad. Although the case of
Internaticeal Ervee‘ter was o8t severa, there was a generailzed
difficulty, sccording to the engineers, in cobtaining spare parts for
the imported squipmmnt. It is oot only the delay in obtaining en
imporbed. spare part that creates difficulties for a ma.intenance-
progrem. Ay major equipment delivery such as that Of the Northeast
pr‘cjecta involves a certain amount of defective equipment end other
wistakes. 'Tha resolutica of such prcbiems in tie casa of impcrbed
equipment is prolonged and cogtly. PFor example, the parts
catalogues shipped by International Earvester with the origipal
equimment were cut of data. As a result, vhen the spars perts
ordered by the IER finally arrived, they did oot fit the equipment.
The Internationsl Earvester Brazil representative wvent to Recife

in September 1968 to confer with BPR engineers about the problem,
took the 1list of incorrect parts shipped to Brazil for study, and
pranised to come 40 stme kind of accommodation. Meanwhile, months
bhad been 1lost in the attempt to obtain spere parts. Regardless of
the final cutcome of this particular problem, the usual delay in
obtaining spare parts £rom sbroad was multiplied several times by
the problsms, mistaikes and defects revealed aftar equipment delivery -

the type of exrror that wvas bound £0 dccur in a big shipment.

This problem was forsseen during the time of loan nepotiaticus;
SUDENE asiked that the American bdidding be limitsd to thode companiea

that SUDENE knew had sufficisnt representation in the Northeast - moat

By
:’}f
3



particularly Caterpillar. BPR bidding regulaticns did mot allew thia
type of preference, and instead a clause vas written ioto the
instructions to bidders stating thet oo bid would be considered "from
a Pirm that does not certify in writing that it bas a service

| arganizé.tion capable of furnishing spare perts and service +o each of
P the Project States.” After International Harvester won the bid for
tke cz&lsr-trsctm, they closed dswn thelr fabricaticg facilities
in Erazil, 85 that the level of their Brazilian represectation
dlminiahed, experience with otisr I.mpcrt.ed equipment alsd demonstrated
that adequa*ie spare parts and service did nct exist in the prcject
statea. Heoce the bidding instructisus did not aseem tO have any more

than a pr3 forma significancs.

Anstbher sapect of the imported equipment question was the lncrease
in varisty of equipment brands. Mainteznance engineers compladned of
tha lasck of gtandardization, and how this exacerbated the spare parﬁa
end equipment mainicnance problem. During the loan negotiations, some
of the DERS expresssd a preference for certain equipment brands -~ baged
on their desire to maintain a certain degree of standardization in
thair fleets, & well as their experience vith spars parta scquisitiou.
Thege prefsrsuces cculd not be met, because RPR procures °on the basis
of bids from any qualifisd mamufacturer who meets f£ized apecificaticas.
When service and spare parts sre scarcs and costlym buying equipment
solaly according to campetitive bids and lowest price 12 unecldumuic

17 it entails, as it did 4in thisz cass, a diversity of brands.
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Pecause of the small size of each state's equipment fleet, which
tncresses the indispensability of individuael pieced, and becsuse °of
the camplementarity of the imported equipment o other plecas , the
imported equipment usually being the largest, most expensive, and
fawest in number, the spere part problem was frequently tbe major
determinant of whether or not a residency’s fleet was working.

-

Any future maint.enance program should diminish congiderably this

\
+

problam, or elsez a sirong probability of failure 18 built into the
project. 'J.'ha central importance of th.ia mattar hasg %o do with the
‘fact that the succesa of such a program is based oot on the beginniog
and completion of & project, but on the creetion of an organization
that can keep its equipment runaing constantly. The cootinucus
running, weering out and replacement of equirment and parts is the
heart of the project; bence the obtalning of parts should be just

@ Toutine a mettar as tha running of equipment.

! Thers are two vays in which this problem can be brouglt under
control. One is to severely limit the amount of equipment that ‘11
required from abroad, even if it involves changing equipment
specifications. Highwmy mpaintenance is a flaxible encugh tachnology
t5 afford considsrable latitude in tbe drewlng up 2f equipment
specifications. Any efficlencles that might be reduced as e rasult
of using ax;‘:?}ubzc. jowu front-end loader, iastead af a%?ﬁbic-yurd
front-end loader, are certainly minor in comperissa +o the phentmencn

of squipment lying idle 207 severzl weaks becsuse of the delay in




obtaining spare parts from abroad. Moreover, because the Brazilien

pariket of an international equipment manufacturer represents &
minimal percentage of his sales, it is not crucial to his business,
nor even necessarily ecan_:mic, to suppiy adequate service. TO a
prazilisn equipment manufacturer, however, the highway meintenance
equipment fleet of any particulsr regiso +ill represent s more
signi;‘.’ica.nt portion of his sales market, and 1t will be much more to
his interest %o supply service and perts along with his equipment.
'rize scele of his merket makes 1t more wortiwhile econocmically, end

his reputation will be more at stake ihan that of a foreign supplier.

#’{l‘ he sacond epproach to the problem of imported cpsre parts is 1o limit

-

tbe bidding to those menufactursrs in whom the Brazilians have
confidence. There alreedy exist atrong gentiments smong roed engineers
about the brand of equipment they 1ike, the preferences almost always
veing based on the facility with which spare parts can be ohtained

and the quality of service. Catarpillar 13 the favorite imported
wraad, for 'clhese reasons. (This preference vas alad expressed by

BT technicisns, who eald trat the problem of International Harvester
wes pot peculiar to the Brazilian case, but that the difficulty of
obtaining parts and service from that campany was coumen throughout

the worid.) If BPR bidding regulatioos would not allow the limitation
of eligible masufacturers, theo a poeaibla altarnative nlght be
purchase of the equipment through progrsm loan financini. This would
avoid the nacessity to bid, and would facilitste tuying in accordanca

with the maintenance engincers' preferenced.




S

8. 8election of equipment.
s .
It ia/ ¢enerally good idea to accede tO Brazilian enginecers’
equipment prafarcucss end prejudices in the planaing of malntenance

projecta, for saveral reasons. Engineera often do not usa equipment

tkey don't like. FoOr éxmpl.e, there was & mobile lubricating
unis ’s.ttting idle in one of ths majoxr Psrnambuco‘ reaideacisg. The
resident engipeer tald me that moat of his roads (78%) ere earth
roads, and thet this machics, With {ts sensttive gauges and fine
tubings attached to iodividual lu’oric_ating tanks, rattles
interminsbly when it bumps alon{; eartil roads, often csusing damage
" t5 the tubes and psuges. Moreover, the fina dust that follovs in
‘tha wvaks of vehicle; travelling on earth roads rapidly clogs up
the meters, which bence require constant cleaning. FPlaally, the area
spanned by the residency was emall endugh 2o that it wvas not
{nconvenient for the equipment to te lubricated at the residency
itself. When it was neceguary to lubricate io the £i013, the

engireer said he faund it more practical to use hand oil cans.

Anocther case of disliked idle equipment were the mowar tractors.
In the agreste of Pernambuco, a regioo with rocky cuterops and low
gcrub vegetation, the blades often break on the rocks. (The BFR
engineer suggeated to me that the oparatars probaly 49 not 1ift up
the Llade, as they should, when they ccme 10 a rock.) The blades
of this piace of squipment, constantly in need of replacement, had
£5 be ordersd from abroad, and involved s2veral waeka of delay. Thbe

mlems?amtherefsmamﬁzmnafﬂnmmmmw
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residencies. Whatever the specific difficulties that were involved
in this piece of equipment, the fact 18 that it ves disliked. Great

effort was not mede, therefare, to keep it in working order.

The mower exomple poix;ts t2 another reason for following the
Brazilian engireers' squipment preferances. The engineer knows that
his operstors are not well-traiced or well-disciplired eadugh to
11f% up the blads vhen they come t9 a rock. Thus, even though be may
th:i‘nk the equipment sensible, he won't order it because be nwws it
w1ll not be run properly. A complaint was made, aloag theee lirpes,
oy a Czard maintenance engineer, about the Chevrolet trucks. Tha
truclk was too lighkt, he said, given the way his drivers treat
eqﬁipmnt. Although they had besn told not to "race” and abuse the
equipment in other ways, this was their satural pattern of driviog,
and there was no way to cootrol it. A heavier truck, bhe said, would
wvear leoas rapidly from such punisbment. It is this kind of implicit
calculatisn that i3 important in the selection of equirwent, and that

will Le mads snly by the enginser who knows tha region and the work.

It may e that the Brazilian epginesrs' preferences are 0ot tha
best alternatives, or represent pure idiosyncracies. Mamy resident
enginsers are recsat collage grxiuates who lack knowledge or experience
of higtamy maintenance operaticos, or may oW Iivtle abcut equipment
repair and maintenancs. 3ut whether they are right or wroag, the
point being made here ia that the ultimata technical succeas f tha

project 13 dependant on the condent and sntiusiamm of those who wark

e b
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on {t. It will be the maintsbance engireers' treatment of the equipmest,
their kasck et gotting it fixed, end their "jeito” in getting funds out
of the highway department, that will detormine whether or ndt routine
maintenance will beccma an accepted practice. If they don't like the
equipment, they villl be lesa {nterssted in keeping it running.

This “democratic® characteristic of the designing of a maimtenance
project is in direct contrast to projects like road coustruction or
pover plamts. If the local engineers ;nvslved in a road constructicn
project financed by an internstional institution disagree with the
en{;ineerina standards imposed by that institution, thia will have 0o
effect on the termination of the project. Moreover, the factors that
determine whether the finished roed vill be adequately maintained will
be completely unrelated tO the local engineer's preference for or
prejudice against the construction tachnique used. A foreign lender
can impose techniques disliked Ly the project mansgers in a road,
pOWeT Or sewersgs project - or persuads them tO use equipment they
are not accustomed to - without adversely affecting the quality of
that project (unless the technique selacted actually proves tO be
inferisr). The case of maintenance, hm;av'mr, 18 quita the opposite:
ths less the equipment reflscts the managing engineers® preferm;ce- 3
the lasa successful the project. To the extent that the tschnology
oi; malntenance allows considerabla lstitude, an intslligent deference

%5 the local managing engineers' likes and dislikes 1s oot a costly

lwxury.
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This suggestion of increased pa’rticipa‘.:ion does not imply that
the AID Nortbesst projects wvant egainst local preferences. T0 the
contrary, I had the impression that except for a few cases, the ISR
directors accepted the equipment lista proposed by the BPR engineers.
This may simply meen, however, thet the political prsséects of acquiring
a largg ?leet of meintenanca equipment quite cbe-ply overshadoved any
possible objection oo specific items. In other words, AID recaptivity
to. TR perticipation in the drawing up of the lists 1s oot enugh;
the demc:a:cic approach will have to be foreed. Participation il more
1ikely 1o be fortheoming if ooe goes belcw the director level in tie
highvey department engineers' ranks. The post crucial aspect of
an equipment loan for the DER directors and for state goverpors i3
svtaining it; to them disseugior over the type of equipment will mean
delay in the winning of this politizal gaim, Or gven the possible loss
of it. The resident eugineers, on the othsr haend, have no political
or career stakes in the 1oan; it is not cootly Jor them to express
and explain their prefersoces in equipwens iaiactibn. This 18 the kind

ofupmuisnwmttaencwrage,andtodefutzmmchu

' possible - for the more thy resident engineers sgree with the equipment,

‘ths more they vill work o kaég it running.

Ope more reason £or bending over baclward to the engineers’
praefarances. The engloeering profesaion has had a prestlge in
Brazilian scciety, and its education kave had a reputation of tachnical
campatance, almost unequalled by any Sthar profesgional group in the

country. BRoad enginsering moreover, iz considered a sector long
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mestersd by this profession. Regardless of the ccmpetence of Brazilian

rosd engioeerin;: relative to American standerds, the fact remaina that
we are dealing with a group that conaiders itself, and is condidered
by society, a technical and gocizal elite. Becsuse dtha engineers'
ongoing entmaiazm far the progrzm is2 basic to iis success, because
they ars ruoning the aquiprment, and because thay possesa hizhly
valuable sccese +o govertment sources of revesus, it 1s quite important

ta‘ drew out their opicions and defer to them ss much as possible.

For thé above reasons, I would wégest ‘that equipment 11st3 be
put together during group discussions with meintenance engiceers, and
that tde DER director’s opinicas be aought ot a secondary stage. I
would also suggeset that the major burden of preparing the equirpment
1ist and justifying it rest on tbe Brazilian maintenance engineers,
and not AID engiceers. Moreover, if thore ere aignificant changes
in the epgiceers or directors with whom the l{st bas been discussed
during the time that the loan 18 beiny cegotlated, I would stroogly
sugrest that tha 118t ba presented 10 tha new group Or the oew
director, not with the idea of Jjustifying it, but ino order 1o get
these persons' opinions, resactiocus, ‘additiana or deletiona. This
forced participstion of and concession io tha maintenance engineers -
within certain technical limits - will build comsiderable streagta

into the pwrogrsm as it gats inoto its mors demanding oparatiag phases.

JDT/semibdo:d jw
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TABLE 11

Utilization of SUDE!NE-AID Zquirmsnt, Jan-Aug, 1968£j

—2

Bahia 7500
Sergipe 7060
Pernambuco . 7300
Paraiba 45.0
Rio Granda do llorta 50.0
Ceara 5000=5540
Plaui 40,0
Mazanhde $5.0
Alaggas 70.0

1/ USDOPR sstimatas of percent of maximum opaerating
capacitys Cighty pexcent is concidarad a gsed
rata of utilization.
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