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mdustrial countries. These sensal sscssments are then ouantifieed
in terms of the vannus costs of the maintenance operations and the
benefits thint they should bring in the form of reduced operating costs
for riving wrallic, substitution or postponement of heavier rehabilisa-
tioms and reconstruction work, and preservation of all-weather acces-
sihility, The difference between cost and benefi streams can be ex-
pressed as a rate of returm on the initial investment in m@intenance
equipment, workshops, welnical assisance, and so forth.

The resubtant rates of return have tendesd typically w be very high
For maimenance projects that have been considered for financing by
the Bank in recent vears, TTar this is so seems to provide a further
indication that, in many countrics, 3 marginal shift of additional re-
spurces inlo maimtenande from new construction or from other sec-
tors could indeed be advisable, OF the vwenty-one highway boans and
credits waling more than $650 million that the Bank and 1DA ap-
proved in the fiscal vear ended June 30, 1978, thireen included
substantial maintenance components, An cosnomic rite of relum was
caboulated for twelve of the mainenance compenents and for all new
construction companents, The rate of retum for the maintename
components wis estimated wo be more than 100 percent in four cases
anel averaged more than 40 percent for the sther cases, while the
estimated rate of return for new constrsction averaged 24 pereent,
within a range between 11 percent and 56 percent, The flow of
benelits from the physical imnvestment m mamtenance is, of oourse,
much shorter thas from new construction; in the former case, it is six
for eight years, corresponding i the estimated average life of the
equipnent invilved, compared with twenty vears for most new con-
struction. There is no reason, however, to suppase that benefits can-
not be reinvested over a period of time at equally high returns in the
mainienance fiekd.

For the reasons discussed earlier, estimates of rates of return for
maintenance programs may be subject to more variance than those
for construction programs. The dillerence in the expected values
ciledd is substantial, however, Most of the Bank-assisted maintenance
projects that have already been completed, despite substantial
shortfalls in their physical achievement . luve been judged. nonethe-
less, 1o show estimated actual rates o rewrn far higher than the
._ﬁw..m....:__u..:u__ of capital. This fact tends further o confirm tha
cllciem maintenance operations have the potental for very high
TEINTnS.

Chapter 2: The Experience of the
World Bank

The Waorld Bank his been concemned with the development of
maintenance capabilities from the beginning of its lending For high-
ways in developing countries in 1949 Many of the carlicst loans 1o the
highway scctor were for the purchase of maintenance equipment, a
need that was sdemtilied by the bormowing coniries as their maost

ing one, The Rank soon made it a sandard practice o anach o
W._“«."ﬁ-ﬂns»n_:_. covering road construction general covenants re-
quiring thit the roads be buili, or that the highway network s a whole
b adeapuately maintained, “in accordance with approgriate engincer-
ing and econamic standards” 1t was ofien more difficul w fulfill the
covenant, iring as it didd for its effective accom plishimes a com-
plex and widely spread organitional infrastruciure thar was il
properly motivated and financed, than it was o construe efficiemly
the particular roads to be finanesd, Expenience persuided the Bank
that more acive assistance was necessary to lielp borrowers develop
uﬂﬂﬁﬁ& systems of mainenance.

The involvement of the Bank in maintenance. therelore, has stead-
ily deepened and broadened. 1t has deepened in response o evidence
that carlier prescriprions had proved o be only parally cifectve or
that there was still much more o accomplish, Xo maintenance de-
velopment effort was fureseen, for instance, as being of maore than en
vears. duration w maost; none hus trned out, in reality, o be te
short. The Bank’s invelvement has broadened as the combingd result
of the continuing need for maintenance of maost long-time botrowers
amel the widening range of countries thin wish o borrow for highway
development. Even within the st two or three vears, Bank bending
for _.m%?uﬁ_rﬂ heggun for the first time —or has recommended afver
a gap of filteen or more vears—in Bolivia, the Dominican Republic,
Oman, Panama, and Porgal—in cach instance with a progect in
which maintenance wis a major component. Further new borrowers
are expected. o

Iry its support of maintenance, the Bank has maintained a constant
ohjeaive—in help countries develop efficient systems for carrying
o, on a contimong basts, economically and technically approprate
operations. Bt the scope of its objecive has widened, especially
beginning in the 19705, 10 inclide rural romls o well as natisnal
metworks, The relative imporance given the abjective itself bas -
ereased. “There have also been several significant changes in the tech-
niques the Bank has emploved 1o support nainenance cffons. In the



Fa |

empoyment of general consubans o highway deparments. In
neither case, however, did the Bank becoame deeply invelved in sp-
cific objectives or argens of apentional performance. The next ape
proach taken by the Bank was to locus lending more specifically on
ikt dlisgrices i which improved ma mance wearld ki . The
beng-term results of these varivus efforts were generally limited.

By 1964, the Bank began o exert its fivst major ellor on mainte-
BATICE BD T Frican or Asian countries amd a second —er, in some
INALTCES, & _.____.._l..i._.:: m many Lalin American conntries, A more
comprehensive approach w lending was applicd, of v the main
clements were wvpically:

* Az a basis for support, a consubant-formulated, four-year pro-
gram sewing kilometric mrgets for the carryving out of periodic and
TORITiEe: WAl Ercinoe;

* Retorm of organirational ssructure, generally stressing the need
lor separate unins, each with a s o the mainte-
mane ol the national netwaork ar 6 COUIEINE L, S1Te8s

. wional structures, and
emphasizing mualern management informaion and costing systems
tor the etficient control of mainienance wirks: :

al assistance or
th & gc ng as well as
FER i ity —exeutive o aclvisary —feor the aperition of the woal
[IRHIRHES TR “.-._l-%"'ﬂh-_n

* Agreement with borrowers on the specific amounts thit weuld
seee 1o be provided vut of recurrent government budgets for main.
tetiance througl he years of operation of a prog
umes, agreenicn mechanisms for channelmg appropriate re-
sourges, such as r Funds, o maimtenance;

* Enforcement of vehicle weight limits, seleeted on the lusis of
econamic analysis for the country i gucstion. plus cophasis on the
T i appropriate Liws, estalilishment of weighing siatisns,
a of enfarcement responsibiliies

1 ncial support of the Bank for these programs ovpically
covered the forcign-exclange costs of the tradinonal flems—work-
shps, new equipiment (with an initial inventory of spare pars), spare
prarts necded for the rebabaliation of exising
cal assistance. Support also began, however,
the [orei F periondic o TN e
CORMLEAt oF by fosree accoanm, and occasionally, i o [MMICEL -
trees, small sums o meet bocal currency expendinimes,

Maeny osperations of this type were limanced between 1968 and
1972, The general pattern ol resulis, however, was disappednting,
Broadly consistent with the wide, term, of twelve projects that were
devoted almost cxclusively tenance, twn were masderancly sue-
cesshul, four Largely Galed, and the remainder were in Between (about
S0 percent w70 percent achievement of physical Largets, within a
praject period tvpically cxtended for one tothree vearsh, The Projects
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were overambitious, not in the sense that they were ot necded—even
in the “Halures,” the Bank-assisved facilives generally accounted [oa

Binadsight suggests that tlse various resourc
not put together in a way that would permit progeo tives ner b
met, While the new organizational struciunes were, in G, Brgely
created, while equipment was procured normally in the quantity
planmcal, and while new data and accounting systems were indeed
designed, v operation of these various companents wis much
mare ditficull. Even so, the overall economic returms estimated
have been vealized from these wwelve projects were generally high.

Twer main problems were found: a shortage of qualified and maoti-
wvated perseanel aml variage of operating funds, Training pro-
LTS WETE L S partial, or s discomtinuous. T some
mstances, the organisii structures and operating systems that
were crepted were oo elalkiate, considening the great scaraty of
trainable personnel. Loss of spualified staff or of potentinl recruits o
the higher-paying private sector was an imporant additional con-
i, While agrecment on annual targets Tor maimenance alboca-
getary appropriations have often
ather bivause intlation rendercd the
agrecd-upon argens o bow or because bandgetary siringency pre-
vented their being met despite. in some cises, quite senious efforts.
Actual maintenance operations sulfered addinonally from the msng
share of apy hat to be devoted 1o wages, from
pressing requests migition o undenake
other work, and from particubar difficuliies i procuring foreign
exchange to pay for imperted ttems such as spare parts and fuel.

Another importang problem was that of delay in saning up the
progects, This probdem wis terwstic of almost all the projeces,
Ourofiwelve prog il ally ol oy malntenanee, i
alind thu First ma v ol eqquipament take plice within alsat a year
ool the sigmangg ok thae boqmg inall iﬁ.]..an_m,.nﬂ..gr at least a vear and
a hall, and in four, more than three vears, Weight control, other than
thin imposed by road conditions and gradicns, wis seldom elfective,
Because of apgosition by truckers and a shartge o
stall.

In pesponse to this cxpericnce, the Bank and s borrowers have
further developed their approads o maintenance effores, and recent

trainin £

er preasion in badgetary Torecasts of requirements, with
distribution hevween the main categories of expendinene show n and in
which special mechanisms for problem areas, such as the procure-
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ment of spare parts and renewal of squipment, will be established and
in which provision for annual reviews will be made. (The Bank is
showing a greater rewdiness 1o finance more (ully periodic mainge-
nance and the resworation of an inventory of spare parts, but st only
rarely fimances any pan of recurrent aperating costs for mainte-

® Agreement on specilic, anneal operational waigets, particularly
with regard 1o the availability, use, amd scrapping of equipmient and
an progrrams of action through which these targets might be anained;
andd more crtical analysis of requirements for cquipament, in the light
of the high costs implied by past low availabilivies with a view o asing
mare labor-intensive technigues, where they would be appropriate, or
TRGNE Pinvile COmIFacions.,

* More professsonal preparaton of those parts of the project that
call for mechanical-engineering skills, carefully intcgrating plased
programs of procurement of spare parts for the overhaul (corrective
maintenance ) of existing units and future preventive maintenance,
fleet replacement. development of workshaops, and related training
and wechnical assistance.

* More intensive cconomic analysis by the Bank, in conjunction
with Borrowers, to evaluate alternative levels sincd s of maine-
nanwe expenditure more precisely and mare convindingly.

® Intreducison of auomatic weighing scales, to reduce the human
frictions involved in the control of vehicle weights, and consideration
ol this issue within the wider Irnmework of regulation of the trucking
imdustry.

In several mstances, by starting the project preparation early
enough and providing exira, though limited, Bank consuliants and
stalassistance, it has proved possible for programs with these charac-
teristics o be prepared Fqnnﬂ by stalt .a__ the pubdic works agency in
the borrowing country it reparation, of course, helps w
increase kscal underseand nd commitment o, the eventual
project. Early involvemes ictuls from the finance ministry has
also been important i securing necessary financial support and a
program of appropriste size. The principal financial contribation of
the Bank continues w be for the purchise of equipment (including
workshops and weigh stations); in the period manr_ 197577, Bank
lixens for road maimtenance averaged $60 million in commitments,
whereas the amount in the period fiscal 196914971 was anly half as
miuch. In real terms, therefore, lending has oo greatly increased in
AR,

Several borrowers have taken promising initiatives along these
lines, and recent maintenancoe projects, by the stge of their approval
by the Bank, lave been far bewter prepared than any in earlier years.
At the same time, the Bank has mereased the emphasis tha in pats on
the adequacy of borrowers’ maintenance efforts 1o the extent tha i
makes as one critenen of cligilality for further highway loans a posi-
tive assessment of adequacy: approval of several new boans was de-
laved in the last year o tweo pending the takimg of appropriate stieps,
The effectiveness of such stamds hus unfortunately been reduced
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occasionally in the past by the readiness of other institutions and
bilateral expon credin agencies to procecd with new lending irrespec
tive of a borrower's adequacy in maintenance effons. The evidenoe s
clear, however, that borrowers often attach hagly valoe 1o firm actions
by the Bank on matters of pri le it are as important as is the
integrity of a muintenance onganization and mamntenance funding.




Chapter 3: The Attitudinal Dimension

Most people, like most organizations, readily perccive the impor-
tance, in prinaple, of properly maintaining those assets for which
they are responsible, Uhe diffiolty asmes in sustaining that convie-
tion steadily over a period of time, particulardy when practical pres-

Mine 3 rool repair s
highwiry departmen
cial often faces strong pressure o skimp on maimtenance sa as b mect
the needs of at beast a few of the groups consamly m bis door asking
fior access improvement, Fle i, working against him, common pogsue
Lar wssumptions. such as that rowds once paved take care of them-
selves, or thint there B o reasaon to bother, sinoe the ellecs of mainte-
mnce are washed away by the mest rains. He is often Gweed with an
environment, morcover, in which irregulanies are not uncommson in
the award of constrection contraces and in supervision of constroc-
vion, comtrol of vehicle kads, use of maintenance equipment, aml
maintenance aperations themselves, Maintenance s unglamoros
and never-ending, amd it is noticed only afier it has been absent 2
while, It lacks the prosfessional and ¥ al prestige of new works,

Creating and sustini ude wowand maintenance,
besth isn e pulbdic arge and
plovees, is more than fundanser
critical than the prosision of additional buslget Funds, Bug the de-
velopment of a positive attitude can also help solve funding problems
in v ways: greater public understanding makes it esicer for govs
ernments Wy imcreasc allocations and a serioas an e in the highway
department provides more assurance that the funds will be wisely
SpnL

Within the highway department, a positive auinsde on the part of
o officials is crucial inoestablshing maintenanoe @ o task of real
Importance, i gencrating an expinl de corges and a sense of vesponsibal-
itv, in enabling lrm action to be aken so tha proper audits and
inspections are maube and that cormption is rooted ou tlcatin
a dussiplined approach to preventive servicing and maintenance, u..w
i settng high standards of performance. The degree of dedication
and beadership shown by a few key executives has been a oritical facior
i the swecess or Bilure of Wu...r.r:m.___.c...a MATERACE SRS,
Seerminghy simple aspeots, such as whether a minister and other sendor
officials show an interest in maintenance in their visits 1o the regions,
whether they take time shile there to inspect o

#
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and commend or criticiee those responsible, and how much of their
st stafl they put into
erations are much more

Liwh, a0l sasi I usctul

el il tratioon thiat stress discipline and responsibility,
such s the Sacmanl Undong in the Bepublic of Korea, have also
Beelped comsicerably,

For the broader puldic, special publicity campaigns are often
needed o generate undersanding and cooperation. For instance,
again in Korea, an increase of nearly 100 peroest in the muinteminoe
busdger was Nnally won in 1979 alter an intensive public-relations
.u._.._un.-m.__ [T} -.H__"_-.s...._ the m_.._.“_...n__._.._.:._.__"p. of g -.!ﬂ.___. HuHLEnEE,
thresugh the press, s, and television and by letter to other minis-
tries and b provineal governments, by the govermoment highway
department. Maost of the few sucoesslul elfors wo control overloading
of vehicles have ._u._K..E!__ critically on intensive public education and
addvertising campeaigns, such as the one undertaken four years ago in
Hosduras, prior to the introduction of dearer regulations, Au-
tomobile clubs, road-transport associations, (FANSPONT-USCT EIOAPS,
amil browder public-interest groupings, such as chambers of com-
mierwe, can alen play a vital intermedury role in disseminating in-
formation, generating support, and representing public demands,

Tl eamphasis of the Bank on good highway maintenance has been
of revogmieed value o many misisters of public works in discussions
w

CTEARIRLITS., Bui ni Bt glianie, vnsr:._...—w. i aissowiitoan with
groaps such as the Internaional Boad Federation or the various
international highway safery bodies, to build up the infrastrucure of
pulslic-interest itatiosns that will sustain efforts at maintenance and
make it easier for governments o provide the necessary support. The
fomrmationn of road-user associations coubl be more widely encouraged
and public education campaigns could be assisved with material illus-
trating, in a straightlorward way, the importance of maintenance and
shwwingg hasw countrics compare with one ansther i elfont and e
sutles, The Bank will also actively seck to impress on ather lenders and
donors of aud the imporance of maintenance and the need for a
unitied approach in dealing with maintenanoe issuces,




Chapter 4: The Financial Dimension

A perennial problem in highway maintenance 15 o ensure that
sulficient fumds are scually spent, stewdily and cffectively, on the
maintenance of highways, Experience has shown that obsiackes exist
at every level. They may come, for example, from political concern
thit prubdic opinicoen will be maore impressed with new works; from the
reluctance of planners w out budgers for capital development and
preference for schemes with a sharp developmental effect; from the
eageiness of foreign-asistance representatives o enssre that the
promciple i uphebd than sech programs make @ durable contribution
1o development and that these involve local finandial participarion;
from over-budgeting and unexpected shornfalls of revenues tha
vauise emly a partial release of suthorized funds from the ministry or
tressury; from the difficulties of stopping or slwing new construc-
non contracts onee they have been started; and from failures 1o
Budger adequately for debus due local supplicrs. Detailed country
asseasmments that have been carrsed aut in the last few years generally
recommended increases of between 25 percent and 200 percent in
spending for maintenance.

In ot countrics total revenues from road users—in the frm of
gasoline and dicscl taxes, license and regisoration fees, impart and
excise taxesan vehicles and companenis, and tollsand fnes—are now
a multiple of existing maintenance budgets and adequately cover all
desirable expenditures on routine and periodic maintenance, at least
for ahe main natiomal network. In many instances such revenues total
maore than the sum of alf public highway expenditures, constraction
included, But because they are so importamt, they are also a critical
part of general gevernment revenue, for use in all fickds. Although
the Hank has sometimes acted quite ef Tectively i eneourage countries
1o matke appropriate increases in fucl axes, the problem of mainte-
nance Mamding, nonctheless, has remained unresolved. Thus the dif-
taoulty of solving the _....z_m._._w proshlem is cave tha ks found more on the
expenditure side of the natonal budged.

S countrics have sought t resolve the dilemma by specifically
carmarking cortain taxcs for use on the highways, and the Bank, on
several occasions, has strongly supported the creation or re-creatisn
o such road funds in the expectation that they would fully cover the
custs of rowtine and periodic mainenance and the aainterance and
renewal of equipment. However, almost no earmarking solutions
appear to have produced these resulis in full, and several coumtries
have moved away from the system, There have been many problems:
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i some instanaes, governments, under severe budgetary pressures,
heave neat paid in all the tases their liws would allosw:; when the road
fumieds were set up o cover the oosts of both maimtenmance and con-
struction, moneys were oflen preempted by ongoing construction
contracis; because the earmarked taxes were colleowed e lixed
rates—sa many cents per liter of fuel, for example—revenues soon
Decme insufficient o cover the costs of inflaton-plagued mante-
mance operation; in some countrics, ficl consumption fell as fuel
praces rose, and revenues fell as well; and maintenance-depariment
operations that were finamced by the funds were sometimes diverted
Lo purposes oiher than highway maintenance,

Ome country inowhich the svstem of carmarked e does appear 1o
he wirking o the whole effectively s Paraguay. There, maintenanoe
wistk is now largely financed by 10 percent of the revenues collected
Trom the fuel tax and through a specal surcharge on imports. The
revenuies from these tioes are paid in equal monthly installments and
are usahle until the end of the Tscal ﬂdb_.. Tovimprove the carmarking
systern, the Bank has recently helped several Alncan countries set up,
ontsicle the national treasury, separite scoounts that are specifically
receive all or part of fucl tax revenues, usable only by the public works
department and only for maimenance operations,

The esuiblshment of such separate accounts may be a :...__.. tenward
the creation of an independent highway authornty, Todeed, in one
country, a legal precondition of 2 Bank loan was that the maintenance
department be declared a road mainienance authority, Although
imagintively pat forward by some Lramsport economisis as an appro-
priate way of managing a country’s highway network generally, the
comwept of a financially self-sufTicient, semipublic, natiomal highway
authority hus ot yet been applicd anywhere, But woll-road au-
thaoritics, suwch as exist in several countrics, are approximations of i,
allseit o a limsited scale, Ome highly sucoesstul authonty s the Korea
Highways Corporation. Responsible for the maintenance of somse
1200 kilometers of expressways and main highways and run along
commercial lines, i ollers s employvees much higher sabaries than the
national roads onganization and provides stroag mcentives for effi-
cient work. The corporation sustains a generous level of maintenance,
which is fully financed out of wll revenues. Annual mainenance oosts
average ahout $12,000 per kikameter of high-standand highway.

Even if an independem authority is not oreated, the commercial
notion thit a country’s highwavs are fiked assews, for whose mainte-
nance Wis reassnable to pay about 2 percent of replacement value
annually, is helpful in promoting the ciuse of maintenance, Preserva-
tiom of the natonal patrimony, the nation that the benelit of works
comtributed by outsiders are spread 1o all, navional pride in having
better rowds than other countres, and the recognition that transpory
systems are of supreme importince in s lindlscked country have all
baeen telling points in debates on iransportation palicy in Niger and
have helped that country win popular scceprance for its effores in
highwary maintenance, One of the largest and poorest landlocked
countries in Africa and severely affected by the Sahelian droughs of
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1972-74, Niger nevertheless raised maintenance allocations from
s ._.__...__M......En:__n_..:_u_ revenies of the central government in 1965
v a rateof 7 percent tat was sustained throughout the first halfof the
19705, In most other Afncan countries, the existing range of such
allocations is about 1.5 percent to 2.5 percent. A generally leh convic-
tiom of the Niger government that the adequate maintenance of roads
was important to the economy of the country was Gar more important
than the creazion of any automatic meclanism in bringing this poly
tor Truithon; indeed, Xiger's road [und was abolished as a separate
wocount m 1970,

Yot the case of Niger s also instructive in illusirating the difficultics
that developing countries have m sustaining adeguate levels of main-
tenance funding. In the period 1970-72, an 1DA credit was linancing
Talf the costs of periodic mainenance in the country; in addition, the
routine maintenance service had new equipment that was Tully paid
Lo from the proceeds of the credin. During that same period, some
8.5 m of Niger's national budget would have been required
solely for the maintenance of the country’s main national network had
1A assistance not been available; and i the economacally dafficub
vears of 1975-75, about 10 percent of the nional budget would have
been required for Niger 1o sustain, on its own, routine and periodic
maintenance and repair and rencwal of equipment at adeguate levels
tor the muin national notwork.!

The government economised principally by cutting back on
perisdic maintenance fonly about 100 Kikemeters of roads a vear were
regravelled, while to regravel 250- 350 kilometers woubld profsably have
been worthwhile), by o 1g any accumulbation of reserves for the
replacement of equipment, by sincily limiting purchases of new
equipment, and by allknwing imventores ol spare parts o ._n__..z_._....
below the mast efficient level, Boutme mantenance of the main
national network wis kegt an constant levels that were close 1o
adegquate, This prescription was probably the bess one o follow under
the circumatances, Bui some rowds have deteriorated because of the
postponement of periodsc maintenance aml now they reguire more
extensive, deforred, peniodic maintenance, There are abo indicatios
than the cumulative financial restrictions on the cquigment division,
wogether with virtusl cessation of staff eraining on the departre of the
1A projeot consuliants in 197374 and subsequent turther sharp
reductions in foreign technical assistance, may have affected the ade-
quacy of routine nuintenance even more recently as the availabalicy of
equipment lessened. In 1974, however, as the result of increises m
recent years of revenues from the exploitation of uranium, Niger
beggan a substanial eplacement of equipment out o its own funds,
and a larger periedic mainterance program, aided by dee provision of
new cquipment andd technaal assisance from 1A Tunds, has been
g rared.

!LI.I.T Bt sl sharnllared vosts log dilBerem iy pes of road, suggess a
hwnid |5 prroent m ihin perod for the sdequate mamtenance of the couniry’s
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While the magnitude of Niger's maintenance requircments and the
imtensity ol 1ts effort to meet them are somew hat cxceptional, i isclear
than highway maintenance is, generally, a much more serious burden
in Africa souh of the Sahara than in most other pars of the world.
Rough caleulations for a broad range of developang countries, half of
them in that region and lalf distabued over all continents, show that
larely adeyjuate maintenance of natisnal road networks would re-
yuire more than twice as high a proportion of government revenues
in African countries as elsewhere: o medion ol some 3.3 percent
(ramge: 2.5 percent 1o 5 percent) of the wal in Africa, while anly 1.6
pereent (range: 0.5 percent to 30 percent) s required clsewlere. 1w
the Burden is measured ss a proporion of gross domeste produsct
(GO, the difference iseven greater: a median of 0.7 pereent {range:
0.3 percent to 1.4 percent) for the African countrics. while the pro-
pertion is anly 0,22 percent (range: 0.1 percent to 0.5 percent) lor the
athers,

Analysis of current expenditures for the same simple of countries
shows that fumids crpuivalent o twice as high a proporion of G in
the Afvican countries as in the others are alrewdy being devoted 1w
maintenance: nonctheless, the shorifalls in expenditures needed w
maintain roads at “lare minimum desirable levels™ are generally
between 20 peroent and 70 percent in the African countrics. They are
small or nonexistent in e olhers, Com prsons iamong countres in
Adfrica, and among poorer desveloping nations elsewhere, suggess that
the large differences in the share of GDP thar needs 1o be devoted o
maimtenange are due less o the poverty of the Adrican countries than
1o their large size and sparse popakations.

The heavy dependence of Alrican coonomies on foreign financial
assistance has presented an additional problem. Foreign assistance
agenwies lave typically been prepared o finance as much as 70 per-
cent to S0 percent, or even more, of the costs of constructiion coninwes
in Africa, bat only For the purchase of new equipment for maintes
nane, which represenis almn a guiarter iooa thind of waal mainte-
nange cosis. They have been particularly reluctam e finance the
T.._..._...nn aof spare parts Tor ...-xw-_._m.._h ﬂ__.._._..__..!..-._. }._u”_.._..:.m-__ Mne e
seldom accounts for mote than a third of toal public cxpenditure on
highways in developing coumrics, and sometimes much less, the
armounts of local Funds devotod to it in the poorer countries are oflen
nearly as large as those devoted o highway comstruction. In the
poorest countrics, funds spent on maintenance are sometimes consicds
erably more than those spent for consirsction.

In these vireumstances the possibility of generating three times as
mueh foreign aid inflows for any given volume of incremental bocal
hudgetary expenditure in the -.i—.sﬂ.wu Lield must weigh in the mind
of Finance ministry exccutives, There i no doube that in many Afrscan
countries this awareness has given risc to @ bias m favor of new
compstruction over maintenance projocts, especially since negheo of
mamtenance means thas relabilication is evemually requived. Re-
habilitation, of course, i capatal investment that normally qualifies fos
a high proportson ol oreign Nnancing.
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The World Bank has had two policies thay affect its participation
and objectives in maintenance operations. One, staced in the Bank's
normal mainenance covenant, requines a4 country oo maintain s
roads adegquatcly; the emphiasis | _.MM..SH_.". wan thie peeed ol a conntry o
develop maintenance capacity and e channe icient effort into
this Fungtion, no matier what soures of financing might be apped.
The second polbicy normally lmis the Bank o lnancing capial ex-
penditures. The application of this pabicy to highway mamienance
and similar operations has meant that the Bank has lem only in
exceptional crcumstances for any purchases of goods and services
thant proamise 1o vicld benefits over bess than, say, a live-vear period.
The two palicics are linked m that a goal of the first-named paolicy 15 10
develop local financing mechanisms that can provide a sufficently
regular and sssured Mow of funds inw muintenance—especially for
expenditures vielding only shorrun benefits but eventually for those
with kenger economic life, e,

Difficultics arise in those instances i which the first policy, esen-
tially an institution-building aim, contlicrs with the second, which is a
financial policy. Further complicating the picture s the fact tha
failure in achieving the first aim with regard to routine maintenance
can mean that the financial burden imposed on luture generations (or
on donors, in the event of grant ad) by eventual borrowing tor
expensive rehabiliation would actually be greater than if funds had
been borrowed o help finance regular routine mainenance, Routineg
maintenance costs bess than rehabilitation in terms of discounted
present worth; maddition, the :.._n_._i.n_nm.ﬂ preventing the execution
of routine maintenance s often only 1 part of i3 wotal cost that
correspodids wo expenditures on fuel, $pare parts, and imported mate-
ruls,

In many countries, Lhe development of a smosth-running system ol
rowmine maintenance 15 a necd of the highest order il the goal of
imstitation building is w be met. Yet the reluctance of the Bank o
finance recurrent cxpenditures largely hmits its financial contribu-
tiesn to payment for initial inventories of cquipment and spare parns,
Pus any relaied technical asitance. Ln theory this limiation shoubd
present no insuperable problem, and i face many coumries have
succeeded in increasing sharply their own budgetary contributions o
maintenance; for example, such contributions have been sustained at
a level 100 percent or maore higher than before in Chad, Indosesia,
Liberia, Nepal, the Philippines, and Tanzani within the last few
years. [nsome cises, Bowever, even these increases are not sulficent:
m sthers, such rapid increases are not feasible, The lack of foreign
exchange can be a pantcular problem; although initial inventorics of
spare parts and their replenishment, purchased through savings on
other components in Bank-assisted projeas, have helped in a few
instances, expensive equipment has sometimes been lefi idle tor king
periods tor Lk of fumds for fuecl, spare pares, and maerials,

Where these probbems reflect not merely a lack of lscal and admin-
mtrative effon but a real ok of room for maneavening—as can
hapspen in Alrican countries in panicolar, with their comparatively
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high maintenance burdens—it would seem appropriate 1o take a
more liberal attitude woward the financing of recurrent oosts, Comsid-
erable government prerticipaton, in the form of wages of liborers, the
paviment of which has seldom been a major problem in routine main-
tenance operations, would stll be necessary: providers of assistance,
such as the Workd Bank, could then cover pan of the costs of pur-
chased i s, partiulerly items such as fuel, spare parts, and bigu-
weenn Lhat must be paid For in loreign exchange, World Bank participa-
tioaw, on & decliming basis, in helping o finance the incremental recour-
rent costs of rowtine maintenance, could belp concentrate the institu-
tion's effort, as well as that of the borrower, on whatever the greatest
newcd might be and assist a country through a transition perod o 3
higher regular level of performance in recurrent mainenance. Jus-
tifbcation for such financing would thus be based on a combination of
insertution-buikling and budgetary considerations, which would be
explicitly stated, along with a plan for developing bocal financial
mechanisms and increasing local participation in mainienance linagnc-
img more generally, as will be discussed laver.

Trn sepmne respedcts equi et prescits an opposite case, one in which
Bank financing b reacily available but in which special provisions may
alsay be peguired to ensure that the puarchase is fully supporive of the
institution-building objectives. The purchase of !.._....m._"_.._..ﬂ.n clearly
qualifies as capital expenditure because the usable Le of the equip-
mient extends through a pericd of years, Borrowing for the purchase
of equipment can be emmently desirable as pan of the general bor-
rowing policy of a country. Bur the efficiency with which flects of
equipment are mon al present often keaves muach o be desired. Rates
of availahility, use, and productivity are extremely low, Provision of
new equipment, therefore, must often be acoompanied by inensive
effons wo improve performance in these respects, i order (o keep the
numbers of units required 1o a reassnable minimum, to secure the
best results from the invesment made, and w0 increiase the self-
sufbficiency of & country,

Recognizing the difficulties ol running lects of equipmeni effi-
ciently within normal government administrative systems, many
countries have il w establish autonomous budgets or revolving
funds for mamtenange equipment, fed by hire charges from users of
equipment. Appraisal reports of the World Bank have often sup-
ported this abjective. Such Runds have a muliple potential purpose:
first, 1o make cperations mere exible—in facilitating expeditious
purchase of spare parts, for instance, and removing cumbersome
pre-awdit requirements of regular government procedures; secomed,
o discourage diversion of equipment 1o uses sther than on the road,
a mujor problen in some countries; third, to enable assessment and
monnoring of irends in the efficiency of maintenanoe and operation
of equipment, so that management can act expeditiously o reduce
costs; fourth, W promote awareness within the highway department
of the high cost of equipment—maost simply by an hourly use
charge—and thereby o encourage economic use; lifth, o offset any
pussihle distortional cffects on - decisionmaking—against labaor-
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intensive operatkens, for example, oF against contracing wi vk ot 1
the private seotor—that might appear as a result of lending on Bank
terms to the public scotor for procurement of cquipment: and sixth,
for thase countries, quite numeroes, that shosld reach the stage of
being abe 1o finance replacement of enuipment out of their own
resources, to Gacilitate such purchases, and 10 encourage decreasing
relumce on foreign borrowing.

ElMective ..__H..ﬂr.._. of such hire-funding schemis has also faced
dilficulties in many countries, bowever, and seems to need more
serinus amention from the Bank. These schemes require a special
initial effort to develop the necessary accounting amd management
skills—principally in a few key stalf —and supporting technicl pro-
grams bor improving the availability and maintenanoe of cquipment
sap a5 1o reduce costs, The divisions resporsible for poad works have i
b given sufficient funds, supplied regularly, w pay the hire-charge
rates, A problem in many instances has been that the rtes have been
st 100 bow in the past, essentially because lirge initial purchises of
equipment, financed out of assistance from the World Bank, have

postpened the need for regular renevals, and it has been difficult for

financially constrained ministries of public works 1o undertike the
accumulation of reserves for later replacement pairchases when they
knew that replacement of equipment could always be covered by
further foreign bormowing.

The :.k.__..."ﬂ.,i strengthen the financial framework may be 1w place
the accounting operations on a more clearly commercial basis, includ-
iny the payment of interest on capital and depreciation in the hire
charges, and to lend those portons of Bank leans that are for the
purc of equipment t such revolving funds on the shorter, harder
terms {with exchange risk translerred) now sometimes used for loans
that are destined for credit mstinutions. In this way the real costs of
aperating couipment would become dear 1o all concerned. Also,
selting up equipment procurement plans—as in the recent Highway
Maintenanoe Project in Chnan—and even procurement contracts, in
such a way than deliveries iake place over a series of years, would help.
Such 2 system would avoid the problems of absorpion conneced with
Large oase-time arrivals of new equipment—sudden needs for greatly
increased numbers of operators and mechanics thar some counirees
heve been unable e meet properly. It would ensure a smoother
pattern ol aging of equipment. thus belping w make the availabiliy of
equipment more nearly constant and the need for mechanis maon:
regular, Anel it would bead 1o an eventual pattern of needs for renewal
than could more casily be met by those countries that shoubd be
meoving toward Fmancing _.n-.n.r.:_r:r..s.un_enu.._.—ﬂ.rﬁ...._n —s..-ﬁEr.ﬂ...
phiased urement applied w spare pans, with only an anmua
review :ﬂ.ﬂ.n price ﬁn:__nn_“u:_.n for approved dealers and contractors,
sould help ensure a smosther flow of parts and reduce the barden of
procurement work. )

Fven while encouraging the adoption of a more fully commercial
accounting system — because of the contribaion that commercial ac-
coumting can make w solving the equipment-mianagement prob-
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lem—ihe Bank should also make it clear Trom the start that in the
poorer countrics i would nermally be prepared o lesd for replace-
ment of eouipment. Greater clariny an this subject could enable the
Bank to be more insistent thar witle our of their own
foreign-exchange resources—wi ansitsnal assistance [rom kaans
a5 it is needed —regulbar funds @ maintan myventonies of spare parts
a the 15 percent of aggregate value of equipment that is generally
essential for elflicient maintenance of equipment in countries that are
far from the maimn supply routes. A Few years ago, Hoaduras set up a
smnall but useful emergency revalving fund, under the control of the
maintenance department, 1o expedite the import of spare parts, It
may be possible o develop advance operating fMunds provided under
some recent 1DA credits io African countries into permanent funds of
this nature,

Financing of periodic mainienance, with an expecied life io the
bemefis of the work of at least five vears, is an area in which the Bank
has already shown great flexibility. In some mstances, in which local
funding might he expected to cover the costs of materiab and opera-
tiom of couipment, the Bank has simply lent lor the purchase of
equipment. But in others, in which adeguate fundi
provided from domestic sources, the Bank has financed a share—
normally Foreign-cxchange costs, but sometimes more—of total oosts,
as it would i connectisn with any capital progect, The emphasis on
institution building would guard agains a problems that has some-
times arisen—that of expanding foroe scoount operatons woa level
that the borrowmg country cannol sustain through the medium
term=—and] woalid encourage systematie conailerution of privane con-
tractors, thereby helping a5 well o develop the local contracting
inlusary.

The long-run, imttion-buikling am that ol maintenance expens
ditures—Ilor periodic works and remewal of equipment as well as for
routine operations—be recogniced as the borrower’s responsibility,
be financed inernally or on commercial terms, probably needs
clearer emphasis in Bank policy, The importance attached by the
Bank w increasing hinancial selt-reliance should be expressed by chose
analysis of the leng-term wrends—be fore, during, and alier a panicou-
lar proposed project—in the proportion of el maintenance expen-
diture thae is covered by Jocal budget funds. Clearly, the sise and
growth of the mamenance burden inrelation to the sise of the
costantry s coomamy should be taken inio acoonnt, as shaoulid extensions
of maintenance coverage, exogenous shacks 1o the government’s fi-
nancial performance such as declines in the market prices of major
cxport commaodities or natursl disasters, and the weight of eoo-
momibcally justified requiremens lor new building in the highways
SO,

Treatment of all road-maintcnance obligations ogether woubd
clarity the real Burden on the country and avodid the difficulties of
delinion that sometimes anse i distinguishing recurrem frean
pericdic ex penditures. Among countries that now receive the greatest
external assistance for maintenance, these imernal-financing shares
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ol iotal maintenance costs now aprpear to stand at about 50 percent for
the pootest countries and 80 percemt for the richer countrics: with
develepment they shoubd clearly rise to reach 100 percent in the most
advanced countries that borrew from the Bank @ any particular
moment. Linking Bank assistance direaly to 3 rising bocal linancial
elfort may sometmes be a useful short-run technague or encourag:
ing this trend. o .

The specific ments on domestic appropriations for mainte-
nance in cach of the coming four or five years that have been sought in
recent years in connection with loans and credits, while they have oo
alwaws been fulfilled, have nonetheless undoubtedly been uselul in
assisting government planning, reducing misundersianding between
governments and the Bank, and helping minisiries of public works 1o
get adequate attention from ministries of planning and finance. 1t is
abvioushy essential that these agreements be m?.mﬁ:.:_ in proper rei-
ognition of the prevailing local context and the time that may be
required 1o overcome cxisting deficiencies—ol information,
capacities 1o spend elfectively. realistic gevernment linanwing abality,
and so forth—and that they be thoroughly undersiood between bor-
rower and Bank. Sometimes they may necd w be yet more speci-
fie—maore chearly covering rowtine and periodic rowd maintenance
and equipment maintenance and identifying separaely the loreign-
exchange sperating funds required and total ex pendituresother than
for labior—and 1w include simple indes formulas, such as local prices
of Tuel, labor, and spare parts, appropriately weighted, for updating
the estimates, Proper planning and sizing of projects would also 1
helped by inchuding in such agreements some indication of the ox-
pected magnitude of the maintenance burden afier completion of the
project and a rough projection o showw how s finandcial requirensents
!..mﬂ be covered. . o ) o

In practical Bank policy, giving greater emphisis to the institu-
tiomn-huilding objective defined in the manienande covenants of the
Inan agreement means that Bank-assisied maintenance. programs
should turn out te be better balanced than they now are. Also, more
atention would be given to the development of local financing mech-
anisms according 1o the order of their institutional priority; arrange-
menits for spare parts, whether for poutine or periodic operations, or
indeed for road improvement, wiuld be the first essential. Equipment
Funds, with their multiple advantages for efliciency of operation.
waould have a better chance of suocess, Finally, the camulative amoant
of foreign lending required could, in some cases, eventually be less,
both because institution building shoukd be a bit more rapid and
because roads should be less often allowed o deteriorane to the peant
of becoming major rehabilitasion cases,

Chapter 5: The Statling Dimension

In many regions, especially in parts of Africa, the most serieus
constraint on highway maimtenance is the lack of adeguately trained
or expericnceed staff, In other pars of the world, generally bener
supplicd with skilled manpower, severe shortages snll often clarac-
terze the mamtenance Beld, This s especally true of governmen:
departments concerned because interest in maintenance is low and
salaries are poor, Apart from some counirses in which the maner was
negleciod until quite recently, the Bank has given conside
LM 13 LEININGE 10 mAINlenanse, supporting i owith neing bor the
foreign exchange costs of comstruction of physical s, parc hase
uipment, technical assistance, and overseas fellowships,
s have so Far been generally rather disappointing. As
Chapter 2, this effont lus been receiving somewhat maore
recent projects, but those pesalis cannast yet be known,

Some maintenance wraining programs have sullered in e past
from the overoptimism of gosernments or their consuhants as to the
numbers of peopbe that could be made avilable for training or to the
i hackgrounds that trainees or counterpurts would have,
Bun the masre wortisoame probbem is diat in e pedt it oflen scems as
il more could have been accomplished win e program period,
even given the scarcity of human ressurces that prevailed, Programs
Bave somctimes been envisaged enly for mechanics and operators, for
example, although feld supervisors and inspecion were equally in
need of traming and would have been available. n other mstances
training has been direcied exclusively wward the parnticular needs of
two or three new mechanized units, 1o the negleat of the consequences
Far the remainder of the maimenance operation from skimming off
the best personnel for such units, Internal imbalinee among the
varions complementary elements—equipment arriving late in the
stay of the wechnical assisance weam, delays in beginning workshops
amwl the availabiliy of classrooms, and so on—and unformnare
discontinuity in traming through Filure to sustain programs once
started are problems frequently encountered,

A sers iraining _u:.w-wi for a maintenande organization should
b based om a careful, forward-looking analysis of the prospective
balance between the skills expected o be required, at different bevels
and in different specialiies. and those that are already available,
Allpwange should be made for considerations such as the learming
capacities of existing staff, their availabiliy for training. the need 1o
replace expatriate cmplovees, and the kesses of stal® thar come abow




40

heriuse government AgEncies in most countries, particukarly in de-
velnping countrics, are training grownucls for the private secior, e
program should be comprehensive in the personnel thit i oovers.
from scubor engineers and managers wo patrolmen and drivers (ol the
highway department and any other entities responsilile for mainte-
panes, such as local councilsh, and in the modes of raining that are
comsidered, including overseas schools __..:E.. CoumeTpart n“
rangements, cquipment supplier courses, clssioom ranimng. an

.._._...n_u_”_..,w& .-m._.u_m_._“. Such _u__uin..r_n can sebdom b dane in sullicient
hout persodic, thorough inventories of stafland their eclusca-

But thorough program preparation and planning are only half the
wory, for expericice s shown that to foresce the need for irained
stall el the avaikability of trainable people, m all the relevant dimen-
swans ol .__“l..._m:_G and capacity, is ditficule it not m..s.far._&__ﬂ. Conminuity
in the traming eMfon and Hexibiliy in adjusting it F:__..__ua.n_m_:m necds
are therclore exscential. Too sgrams have geased with the
departure of consubams after four or lve years anel have then taken
arwher three years to reinsall, .

Oine exception to this pattern is 1o be found in Rwanda, where a
cotiLinso fisct a growing, cffort in highway maimienane raimng
s been s el sinee 1972, In 1970 consultants were instructeed to
prepare an cight-to-len-year mamienan:« Program—u sually
Jong program. Perlaps in parn because of the long pers
Frosm the suiser, consderable eflon was made o ensure ¢ c
of the technical-assistance services: the primcipal groap, fimanced for
the Firsa four years by the United Nations Development Programme
(LN 1P, was extended For eighteen moaiths under o supplementary
1A credit, mainly 1o cover 3 constrction costoverrun, and was then
inanced for an sdditional tour years under a new 1DA maintemance
wredi. . .

Toggether with bilateral wechnical assasiance, particularly tor the
workshops, this group has prosvided a vewasnahly comprehensive
range of counterpart and pracical fiekd i
supervisors, toremen, mechanics, fitters an el
anel drivers, admimisirative statl, surveyors, 3
i weir ellons and the carnest suppon
rrvmwent, the country wis able o absork
in its mainrenance cquipment park in one year.
ous elforts by the government to mncrease the
graduating from local and foreign engmeening schools, the
of Rwanedan cngineers and technicians in the Roads Department
1 m three in 1971 1o twenty-six in 1977, But the technical
assistiance consultnis saw carly that a more thoreugh, com-
plementary classroom ira ] o |
gram was prepared, and, while i conld not begi
ntended, muinly beeause notl enough appropriate smfl could
relpassd, it is INANE W, )

As a result _.ﬂﬁu_uu#ﬁm_ﬁ..__._n_..n needs and perceptions. the foreign
sl i the Roads Department, conermeed primarily with advice and

v o presvided
va livefobd increase
panks o simultane-
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wer o twenty-two i 1978, In s first four
years, the new forml irmining program will cover almast all de-
partmental stalt above the grade of liborer, but continuation of
g s envisaged, with some continued Foreign assisance for
lelitiomal s and profably lenger.

Thus triining meeds | s recogmieed as @ continuing function and
tor be imestatartionsalizeel, s than iraning considerations are given suffi-
vient weight in the formulation of policy for the deparment and so
than training stall receive adequate rocognitioen and carcer prospects.
I'raining is needed m 5w hr muay be numerous
it losses of staft to the privite sector are highs 10 percent a vear is nat
unuswil—but also tor recvling present siafl. Some governments,
such as these of Romania and korea, have already introduced broad
standard requiremsents that all government staft undergo ar least
minimun amounts of training every three o live sears. Modern

g of between a enth and a
Tifth of wial stalf alsve the grade of laborer cach vear.

Training of local staff to Gacilitaie the commuenication prosess and
o carry on the traming program isessential, One paricularly siocess-
] astinge, iz center Tor mechanios @ raldirs wirs estihe
: roational Labour Organisation (110) i Syria in
197275, Alter mitol ..._.._._...._..._n It ._...Eum.._.m...h COMNLEY PATTs avd class-
rooms, equipment was installed, 5080 trainees were pat through the
coagrse, and the center was then handed cver 1o nine Syrian mstrics
tors who had meanwhile been tramed abrosd. A supplementary 110
ject i P75 provided a short-term specialist io assisy with organica-

countries in which training within the highway depariment is
likely ter continue to be important, it may warramt e crestion, not
only of @ special unit or section such as the Lirge majority of depan-
menis now have, but abso ol a div ot hi ini
trative standing. This is mainly because of the need o attn protes-
siomals oo hugh spualivy anel v albow them to garicipate in decissns on
such a widde range ol matiers as recruitment policy, placement and
promudions, the iraiming aspect of beld operations, and standardiza-
o of equipment. The division F would be responsible for plan-
[] 3 nasting, and coord all frms aned levels of trining, in
aovordane with a departmental policy statement on stall training,
and he would be expected o coordinate these activities with the
development of relevant training ouside the highway depariment.
Amang training techniques, there is evidence that short classroom
conurses followed by actual practice in a working brigade, under olser-
vatsan at arm’s kenggth by the teacher, has considerable porennial. This
is the essence of the training production unit concepa, successfully
applice in the past in Tanzania and at present in Owman and Zaire,
among many sther countries; it offers trainees more responsibility
anel the oppaortu
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equipment when i first arrived in 1975, not for the mainienance
apeTatkns cnvis) under the project, which would neceasanly be
dispersed, bt for building a short road dose to the capital where stafl’
coubd be carefully screened and irained uader full sapervision before
being sent to the feld. For the difficult task of training iliterate
mechanics and operators, important sdvances in audiovisual tech-
nigues have heen made in recent years and have been applicd suocess-
fully—in Sierra Leone, for example,

Motivation of trainees is 2 key [oror in successul irning. Its panly
a question of attitude and thus heavily dependent on appropriate
leadership and an espint de corps 0 the highway ..r—ﬂ....:a_._.. Hunt
salary and ssatus hoth during and after the training penoad are crucial,
One problem is paying participanis during traming; this means rec-
aqgniizing, when budgeting for deparimental personnel, thiat s certain
percentage of stafl should i any given time be undergoing training.
A small degree of sverstaffing is therefore warramed, In a [ew coun-
tries potential recruits can be attracted to training even without salary
during the traiming period; an miereding ex periment being made in
Rwarsda is i offer trainees free food provided by the World Food
Programme. But the budgetary implications of absence ol stalt mem-
Iwers on training, travel e the waining center, and the like must be
recogniaed,

From the long-erm point of view, staff members need 1o feel tha
geed perlormance during and after training will he approprely
rewarded in salary and status. This is ofien a major problem becanse
of the rigidities of salary strsciures under civil serviee systems. [n
sommie countries, good NG opporunitics are seen as 2 partial
substitute Tor good salaries, but it llows that a high rate ol wmover is
inevitable. 1n some highway depariments the argument hirs even been
reversed: a minimal training cffort has been justified on grounds thar
vrained stall will quickly be phckeed up by the private sector. That
seems 4 negation of a critical development function that highway
departments should be Tulfilling. In practice, morcover, provided
there i reasonable exibilny on the part of the cvil swrvice au-
thesrities, it is often possible 1o provide, at relatively low tial cost, the
small individual adjustments m salarics, functions, and st that
make it possibde to retain a reasonable minimum of trained stall for
the maimtenance department.

In its suppert of training. the World Bank may necd 1o give even
more attention to adequate preparation of programs and 1 the cTue
cial importance of continuity of effort. Although preparation of train-
ing components has improved, their readiness for execution at the
stage of boan approval generally is still considerabily less than thar of
engineering works, for which detailed engineering must normally
have been largely completed by the time of loan negotiations, In
particular, the inventory of persenncl, which corresponds 1o the
collection el basic data on soils and hydrology for engmeering works.
may need to be done more olien before loan approval, so that an
effective training program can swing rapidly inte motion, in cdose
consrdination with the physial components of 3 project.
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Omee the importance of the continuity of programs has been recog:
nired, the wm..:_._ may be able o provide ..._..u“ﬁ..__n..:_ﬂ s pRT nr!.cm_.““r
new koans, as it did in the case of Bwanda cited earler. But there ane
sitwations in which new ._..!"_..-_...ﬁnr are unfortunately delayed. i such a
circumstance, much might be said for sustaining such a vital, vet
relatively inexpensive organism as a training center through ihe
interim period antil a new project ban is made, by lending for the
relatively small foreign-cechange costs of continuing operation—
maostly for technical assistance, though minor ameasms of equipment
or other supplies might be needed. This would have been of great
value in several African countries during the ks decade and could
T _r....._n._.'n relatively easily by a small extension of items eligibbe for
financing under the Projeo Preparation Facility of the Bank or by
separate arrangements of similar administrative simplicoy. .




Chapter 6: The Management Dimension

cement of the ctficicnoy of mainicnanoe operalions is the key
.E__"_““..m__.”.._.” few countries, in the sense tha existing busdgetary alloca-
vinns would probably be adequate if they were elficiently spent. u_".n_.u_.....
1% n ssab of SOTHe IMPOITANCE i1 maost countres, bth beaanse af 1
scovpe that docs exis acvomplishiig more with the available funds
and becuuse of the tendency of Bnance prinistries 1o cul reguested
budgets on the grounds thid the funds would not be well spemt.
Typical problems are excessive numbers of staflL madequate superi:
i availabiliy and vse of cquipment. low productiv-
thin of arganizations that perform simila M-
¢ sector, diversion of eguipment u_._ﬁ__.._ ﬁ_"._._....._._. 1o works
- than maintenance, and persodic depletion of Tumds. )
:H_Hn_a_.a_ these problems have a heavily srucn Isiile to them :._._n_".
can omly be solved in time—by attrition of saff, by il ﬂ._...:.,,:n:...“._"rn.
greater flexitality in personnel policies, by the training of middle
managrment, by seiting up betler arrangemcnts fior cristiring a ,—..m:m
far Mow of spare parts, by limitng terence from politicians ..“H.,
loeal dignitaries, and by Gncling alternative ways of mweting .__“ﬁm-”ﬂ-.
ot byeal authorities (or modern cquipmaent for their wn . th. e
of the suggestions in other chaplers on the organizitional framewar
For maintenance, accounting for equipment anel training of stafl, are
._..ﬂ”.u“._..r”_..mﬂ the promotion of apprepriate structural ehange, heth
internally and with ather branches of government, Lthe niain respon-
wibslity of management is to make the bestol the provailing ,_____,E?.H._.
rumn its o program as elfectively as possible. A great dheal of empha-
sis has been placed in many Bank cassisted projects on the n—_”n.r. ation
of modern management systems for planning, progl
hardgeting, scheduling, control, and data collection, and 0 7_ .
1 avoid e comelusion it has eften beet nE...:-__-:..r n .,._:..“up
instanes, the management information systems introduced by .:._..ﬁ_.“..ﬁ.,.._.P
jants have simply proved oo complex 1o Tunction or o be v
bevond headquariers. In others, they were excesively dependent on
eomputers that were unavailable or functioned poorly. Muore __.q.u—q_._u.
elaborate reports have continued o be produced at lower levels
hierarchy, bit there has been o effective system tor checking them,
and they have boen latle used, for lack ol ._E.._..ﬁ-!_ beadguarters
rsomne] 1o handle them o for kck of interest. The effor secms w
ﬁ”ﬁ. ben spread over oo many systen with oo much detail .=+
vty rusasfFicient attention 1o the structural constraints on the ability o

management o al.,

sson ol st

L i1t priv
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fact help asclf
most by phasing in new sysien Iy and slowly, except
when it is responding direatly to s own felt needs. At the earliest
i_n_ﬂm__ ity be best ot to atemps much regular collectsn of detailed
dat:

plan, leaving this 1w periodic special e
shwsulid e Focused on two systems—aone largely a
aining and atiudes, the other a fullscale management
mbormation systemm, bt limited w0 the operation and maintenasce of
crjuipament.

e s might be entitled “an intensive febd inspection and super-
Wi e b s main purpose would be to develop a strong
sense ol discipline and respnsibality. throughour the mamienenee
organization. For written repoas it would rely on trsditional budger-
ing and acoounting systems it the level of the field division or subdivi-
sion anad the simpless we-existing) work-order and
L i 1. I swm, it would concentrte on
upervisors down the line a responsibil-
o ke both regular visies and ad oo, unexpected visits 1o the
sof which they are in charge, o commend or criticize as appropris

ty el waorrk dome, and therely o impress upon the stall the
amtamed and ways of & them,
reports, odler than agoounts of essential expendi-
twires bor forwarding w higher kevels, would e speifically discour-
aged in order o free as much of the time of managers and supervisors
as possibile for mspecison and cducation visits. The anly new regular
wlered would be o simple semiannual or
anmual report by Geld supervisors on the state of the roads (surfaces,
shoulders, drainage, and so Gorth) under their responsibility, This
repaart could strengihen the effon w focus supervision on hasic pur-
s the adeguacy of linal outpat and could be wsed for contral
and p - was pesdn Chapter 1 tha assesment of the
__m_ ol maintenance s il v good part a matter of vision and
celing. even when the mest complex systems of measurement are
awvailable, By the same token, the most important need i o develog
such faculties in all the stall: ewch lu_%_-.._.ﬁ-._.-uﬁ._ shoull have a
comcep ol appropriate standards and a sense of responsihiliey for
keeping the roads under his charge up e those standarnds, wlatever
the el ight be required.

Ins the ion, service, and maintenance of cquipment, te sense
of respomsibility fir proper use and regolar checks is of course also
easeritial. Bt here it is aba both easier and more important to main-
tain (ull written records, especially if, as suggested elsewhere in this
Fepart, eq i
._-_u_..__..mnu... B oL ' ach pieee of
equipmcnt—aon servicing, use of spare gans, availability, use, and
proluctivity—shoubd be compiled. verificd, and analyeed regularly.

Such data arc essential for decigons on the reallocation sl i
ment among ekl eperations, decisions on policies concerming stock-




46

ing and ordering of spare parts, identification of poces that shoubd be
scrapped, pros and cons of standare it i asach 1y pe :_._..n_..__.i#_._.m
and revision of hire charges. Records of the usce anel productivily o
copuipment, MOrCoVer, compiled in the right way, can Rs...:. yield the
best information on gquintitics and costs of any major MaMiENARCe
works dene; management of highwiy maintenanoe needs accurate
records of periodic maintenance work aceomplisied, and these can be
abuained largely from the log books of the vesponsible mechanized
ks, — . o
_._v_..:.:. countries have nonetheles encountered difficulties in E"mn..
ducing accurae and reliable _.w.:u.._.__ of recording and accounting lor
equipment, kargely because of the high degree of precision continu-
onsly peyuired of everyone involved —operators, mechanics, “_.:d
clerks, and their superasars. One of the advantages af the hire-
charge system is that i places more of the transactions and operations
on a monetary basis, with wo parties o cach transaction, s0 that
precision—in such matters as downtime caused by the lack of spare
pans—automatically takes on EE?.E?:EE.&..WE.:.« i okt s
jprobably to recognize that good management information sysiems for
cyquipment arc both very important—if the large amouns ol capital
tied up in fNeets of equipment is to be used efficiently—and quitc
difficult w achieve, so they should be broughs s smwsoth aperation
r systems are taken uj
vn.._.ﬂ.__.awﬂ_.:. riate third step m_._m._,_._ﬁ development of management
sustems, highly uselul but not 1o be anempted belfore n:.!:..m _-M___%
inspection and equipment-information systems arc well started,
might be the establshment of a small organizaton and methods wnit
in headyuarters. This unit would not normally gather karge ”s.au.nnp_.._ﬁ.
of data from the Tield divisions, but would da spot studdies in highly
concentrated problem areas at the rospuest of wop management. s
vions might arise about perlormance in 3 particular subdivision, for
exampbe, on which management neetded a more thorough assessment
than line management would have ume o preduce; or a small-scale
tizne study might be worthwhile to explore a suggestion for :.,_E....ﬂ.w
of the cost of some regular maintenance procedure; or a detail
comparison between dilferent makes of cquipment and their per-
formance records might be necded before a pew order was placed.
he function is one of trouble-shooting studies: avoiding the twin
dangers of becoming so mvolved elay-to-thay management .—5...._.“
vime is lefi for small-scale but serious sudies or so swanped wit
regular reports from the ficld ax o be litthe npore than a repository of
history.

With ood leadership, the need will, of course, gradually be felt. and
the iﬁ& _ua,ash,_ available—mainly in highly educated, middle-
level manpower—for compilation of basic crew-level reports into
regularly written subdivisional, divisional, and regional reports on
maintenance operations, New ypes of teporting may alio be needed.
There are many alernative dimensions and emphases in such report-
ingg systeans: the possible scops: Fanges from broad, average quantitics
and sussts of various chasses of rosd o (ull deail for cach indivichaal
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seretch of roud. Rather than design a toal system at the outset, oven
for phased mtrodduction, imay be best simply to let the sy
by tolbowing the priorities that emerge from the interac
managers, headquarters gers, and an organ
methods unit, wking cire only o replace and combine rather than w
duplicate whencver a new nieed Tor information s posced.

Well betore the stage of [ull sophisticaton is reached in cost-
information svstems for maintenance operations on the road et
work, it is likely thar the need will be fel for collection of planning data
maore regularly thin on the "periodic basis™ suggested earlier. Traffic
counts on rosels that carry i excessol, say, T00-200 velicles a day, will
have high priority; initially ey migla be taken every two vears, b
soonn ey would be needed annually, in different seasons, Equally
important in those countrics in which light pavement has been exten-
sively wsed will be deflection survevs, which should really be made
annually if sulfficient mfurmation on the rate of deterioration is to be
available, With the development of scientific measurement and in-
terpretation of road roughness, :..4.:.:, roughness surveys are likely
ten b seen increamsingly as o wseful i o delindmg e vype and natere
of maintenance that shoubl be undenaken each vear. Evennaally,
these surveys might be combinesd with any broader, pavement-rating
system 0o muke a pormancnt road vemtory as a tool for seting
mlnteranee priovites and sraiegies,

The rather slow developrment of information systems for planning
and estimating costs suggested here means that overall planning and
coonomic analysis of maintenange progecs such as those financed by
wie G bee heavily based on the kind of
bl now g enance planming. Bt the mest im-
ication ks that progeets should direcely support aned reflece

tities tov be zecomplished, the sction |
persod, key instrumental varmbles
them o igher levels of performande, The acton plan s focused
directly on aperational ellicency and shost-term
prove it Sometimes these might be matters o
personnel-policy refarm or they migli have o dlo withy the training of
[LETEEN e

Bur the wide evidenee of diffioulties in efficiem management of
ﬂ_ﬂ_:_u_._._ﬁn. suggests that, for many countres, action plans shoub] pow
be aimed at equipment-related targets—such as rates of availalilivg
amd wrilization and producivity, by type of equipment, and the ade-
entorices of parts. Deveboped with the aid of expericnced
npmeers, the action plan would deail and _HJE# the
specilic Measures —oTective o7 preventive equipment-mainienance
Programs, improvements in organization and ma N, o
dures For ordering spare pans, and so an—required il the wrgets are






