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1o e vewched, Beeause cquipment is such an imporeant ivem in all bat
the most basic routine maintenanoe operations, mdicaitors of equip-
ment performance, carefully interpretsd, can in fact be one of the best
summary indicators of the tend in highway mainienance perbors
mance in general, They merit more emphasss than they have been
given in the past

Chapter 7: The Institutional Dimension

As is true of sther lunoions in the economy, a country’s instine-
tival arrangemsents for highway maintenance—the allocation and
distribution of responsbilities between the puldlic and private sectors,
amaang difTerent levels of government, and w the central gov-
CFRTCI— TSt e with develogime with changes i the
brusacker socin I structure of the country, The instinutional ssue
is thus above all a matter of muvang in the zm_.. diredction, toward an
orgamizational structare throagh which the availalile resounoes wi
applied most effectively o the tasks o be accomplished. The Waorld
Bank has tradisionally n-._...._.._ comsitlerable attention to the stractures
of government institutins for h ling natonal highway mainte-
nance, Many of the changes it has supported have come about, al-
gh often alter delays of several vears, and the results seem gener-
ally 1o have been posative exceps in those instances when the structures
propised proved 1o be more eliborate than the countries could stat
elfectively,

The Tirst instiiutional guestion o countres oask themselves, one
that has probably et aften been answered thoroughly enough, i bow
much of the work on its highways it is desirable w in-hoasse, by
force account, rather than by contract. The answer 1o this question
deeply affocts the nature and sze of the government organiztional
structure ihat will b -..q__.u_...i. I‘._.._____. maintenanc: forces find thieme-
selvies heavily liverted in practice w construction and improvemen
. might better be left to contrgctors,

Several :.n_._#.__:_.__”_u.._.._..._..._. maintenance projects i the past would
probably have been m o sucresst they had followed the
..f__.___ur ol the first maimenance project Niger, where it win
uﬂ!:.rm:q agreed tha in the lrst stage nodonly mew constiucion ba
alse periodic maintenance woulbd be kel o privite contractors. Soms
other countries have changed policies in the course of a projest,
deciding. for example, as did Chile and Pakistan, to contrao eun most
L rather thian rely on the workshops supplied
ar e wncker th ___._.:_74_" Thee uses oo comtretons can redoce the
burden on scarce government staff and can also reduce oosts, a5 @
resultof competitive pressures o efficiency thar are difficuln to dupli-

cate uncher civilservice armangements. An oven flow of relively small

s, such o regraveling and resealing, moreover, is an ideal way of

fostering a nascent domestic contracung industry,
These periadic maintenance tasks can be ied and descrilsed in

contractual terms Bairly readily and are, in Gy, normally contracted
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vut in many of the more-advanced developing couniries anid the
industrial cowniries. The same i true of certain easily measuralile
gonds and services, such as the supply of crushed stone andd premised
wsplalric n:._.____.rﬁ. ioan or Lhe transport of male mruils.

Routine maintenance in general is much less lrequently contrated
aul, but a number of couwmries are moving in thar direction. In
Yugooskavia, state enmerprises that specialize in maintenance works
have long been used for all types of maimenance and, i Brazl,
private contractors under cost-plhes type of conmsces. have boen used
extensively for ten years, but these are now being comverted o wnit-
price types of contraces, which appear 1o be most ant-eflective.
Argentina, Colombia, and Nigeria are also mitiating such a system.
.F.“:._.-_ are ?..J..E Tosuansid tes wrstes w fair amad Sﬁﬁa.._.._“u.-u._ni..._._nﬂmnn.ﬁaﬁ: for
3.5:.., mainenance; csscitially i consists of evaluating and spefy-
ing the aggregate amount of work in each category 10 be done per
kilometer a vear on each given section of road, with emergency
rejpiairs to be -.n_.._ for at tabulated prices,

While the reg sive of central and feld swaffs of maimenance
deparuments will depend heavily on the proportion of waork given out
to contractors, the primary _".:.r...n__ﬁ-......_":ﬂ in securing an effective
allocation of nternal respoasibilities wre, on the whole, constant; first,
delegation of specific responsibilities as far as is compatible with the
availabalaty ____-:.s._x..u stabland the minimum feasible size of unit and,

H —.._HE-._:E
—K.u__u tmache b areder o pan respoasib
seiting up a scparate roads deparument with
warks, for example, or i separate mainlenandce _"_“____ Isda T _:_..__"-
department—or, kess froquently, to pool related responsibilities—
such as responsibility for mechanised maintenance in several dis-
tricts—in units of minimum efficicnt size.

The develmpment of inspeation syae ms, which is mainly a matver of
the 1 _.__.-__.. of inspectors ang lesser extent of regular written
u.-.w_!._.. as abio received some stention, but it has tken longer 1w

ﬂn_-... particularly interesting and promising auempt to de-
velop systems of debegation and inspection appropriate te local or
cumstances—and on i very large scale—is the highly decentralized
“awtonamous brigade™ form of organieation used in Zaire since 1975,
umder which the enginee harge of cach brigade hive consider-
ahle freedom of action th hey are under the gencral supervi-
sion, which indudes leld visits, of aspecial _.....ﬂa_n__...u:._.«._.x depariment,

Somewhm separate from the issue of road maintenanoe proper—
actuwal work an the reads themselves—is that of responsibiliny for the
equipment wsed in maintenance. This .1-.!3"_&_:__5
curgment of equipment, parts, and supplies and o
equipment, is ofien in the hands of @ separate equipment division or

agents distributed among the feld subdivisions or with a separate
wetwork of regional workshops, for which consideratioms of scale
require greater geographical conoenration. Sinee Dexibaliny of opera-
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ticam in maters such as regional allocation of equipment and purchase
ol sprare parts and tical 1 the effective
use of the large amounts of o cUipment, many
developing countries are moving in the direction of endowing such
divisions with automomeus budgers and charging reneals 1o field sub-
divissons and sther wsers, This requires the avalability of adeguate
resources of accounting and management. One of the Tew developing
countrics i which such a system is alveady [y ring effectively s
Malawi.

At the opposite end of the techiological specirum, labor-intensive
et B aften be used economically for routine mai
panticularly in densely populated areas where bborers who live near
the road can be employed without the necessity of providing oostly
transport. Kenya, for example, & redeveloping the sysiem of the local
__......ﬁ___..__u.__ wilss s respeisible for routine mamntenance of sne or two

wad with the aid of tools and muterals prosided by the
roads department and is remumerined at a e somew hat lower than
the normal official minimum wage but in excess of what he would
otherwise be able to carn. Similar systems, known as cantonnage, are
still being applicd i many of the more densely populmed Tran-
vophone countries, such as Bwanda and Burunds, These labssr-
intensive methods have the sdvamtage tha they depend mostly on
local resources; thus they generme wselul u.-_u.._r. ment that can b
part-time and can bhe _._:x.: ural act :
they generate savings in Tieign exchange; and they also ....n:.._:.
vulnerability 16 work stoppages or sowdowns that are caused by the
absence of a single unobtainable | inpat, sucl as a tramed mechanic,
fuel. or spare parts. Only limited training & required. bat ellecive
fumctioning is critically dependent on the provision of adequate n-
for cfficseny and on good supervision through frequent
fi inspections, By financing the same amount where labor-
imensive metheds are used as where equipment-intensive methods
are uscill—meaning a higher proporion of local costs—the Bank can
avsicl biasing the chaice of technology.

For paved roads, especially the trunk network, anotler institutismal
_.a_mmwn._.:.__u. v that must be clearly provided w axle-load control
its i resgeonsilility of the
of transpor or some similar body, while enforcement and
operation of vehicle-weighing stations may be in the hands of its
officials or of the regular police foree, But whint the experience of
extensive Failures amd difficubios of enforcement of local limits shows
abowve all is thar the establishment and mroduction of appropriace
limits necd o be done in dose cooperation with associations of
truckers and the broader framework of regulaion of the
vrucking industry, Technical innovitions, such as automatis weighing
statiods, can help comsiclerably, but even they cannot be cffective il the
truckers feel thar the oreaument allorded them is unfair—for exam-
ple. Becase raves are kepa ata bevel an which truckers have o overload
i order e hreak even. Thus boad controd became maore elTective in
Hevnduras and Renya recenly when rate increases were allowed.




Amang these instiutsonal ssues there 1= listle doubt that the maost
important, which the Bank may maore often than it has in
wrend in the divi wenance work between the
ivare sectors. Many countries Appear te be erymg to do
maore within the highway department than s in the best inwerests of
their socioeconomic objectives, The financial and technical assistance
tor the development of the domestic construction industry that =
Being included even more frequently in various types of lending by
the Bank shoubl widen the scope for choce.

Chapter 8: The Role of Consultants

Traditonal consubant functions, such as preparation «
uments, evaluation of hids, and conoract supervision, are only a
prart of the comtnbution needed from comnsy i miost mainte-
nande programs, Lavout of a ive arganizational arrangements
and implementation of the s chosen arrangement, advice on
procedures and systems, training on the job and in courses and
seminars, preparation of manwils—in a word, institution building in
the browdest sense—are the main jols for which consultans are called
upan m mainienance. The tsk is the more comples because human
considerations are often more important than technical ones,

Foreign consultants and technical assistance, under increasingly
precise terms of reference, have been heavily involved in preparation
andd execution of almost all the significant efforns w improve mainte-
nance that have been undertaken with assistance from the World
Bank. While consultants have often been overoptimistic aboun wha
they would be able to accomplish, they have generally made a vital
bution v what wis done. a contribution recognized by buoth the
borrower and the Bank in the form of the contrac extensions that
have characterized the large majority of maintenance projeas. The
maost common problem las been simply that for a grear variety of
reasons, such ws insufficiently procise terms of reference or guidance,
difficubies in coordinating consultants’ timing with that of other
project clements, and serious and widespread lick of counerparts,
part of their expensive time was sometimes wasied,

L ol the most difficul problems in guiding and managing oon-
subtants is toset the right balanee in their work berween preparation of
manuwals and systems—for accounting, estimating, counting traffic,
sl s on—and actual training of personnel, Systems leave something
tangible, perhaps Lasting, at the end; personnel may leave. Yet there is
lietle doube that in many instances too much attention was given o
e pETaLion ystems and insulficient atention to training and
human contact, Some teams of consultants had wo much manage-
ment expertise and insullicent Deld experience, and most had 1o
lintle training expertise. It has become increasingly clear that teams
should include some individuabs with principal experience in, and
primary responsibility for, training and that these trainers themselves
need o be guided away (rom overemplasizing the development of
training systerms and woward the develapment of living programs tha
will continue with local weachers after the departure of the consul-
L,
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Foreign technical wsistance needs o be neither accepted oo readily
nor resisted too strongly, There are instanees in which the authorities
regrel in retrospect thar the foreigners were ol given exorutive
responsihilities mitilly and others in which change was greatly skowed
or was stopped by abrupt reduction of the assistance scoepied From
expatriates. There are als instances in which foreigners have been
wseeel b lomgg s a general prop, particularly in the relatively dull field
that maintenance is considered o be, A few projeas suppored by the
Bank were starteid with more technical assistance than coubd be used
effectively, given the scarcity of counterparts and bocal staff. The
absorptive capacity of a maimtenandce program o wechnical assstange
can increase in time, 38 the size of the local staff iscreases and any
initial reluctance to take advamage of the assistance of expatriates i
oveTEOie.

While the consultants and technical assistance wsed in Bank-
suppored maintenance programs have come from a wide variety of
countries, firms, and sources, extremely linde of such assstance hus
come from other developing countries, whose people might some-
tirmes be in the bess position 1o help, given the imperrtance of anitudes
and culiural factors. Strong private consulting groups with
ways expertise have dey 1—:__..&.- in some ol the more sdvanced
developing countrics, partly because of outdated salary ceilings in
direct gover 1 servioe. But, for the same reason, they are often
heavily booked within their own commtries. Some of these ¢ ies
are even considering contracting out the management of mainte-
mance W consuliants,

Even Furepean consulants new to working with thie Waorld Bank,
in several instances, have caused serious delay he procurement of
maintenance pment through their uen ty with prrocure-
ment procedures of the Bank. A special effors w acquaint borrowers”
consultants who are new to Bank projects with such procedures ooubd
help to broaden the souroes of consultants for maintenance prajects
and perhaps introduce semwe groups mportant petential advan-
tages in thar their cubural w:..w:..n i Lar to that
of the borrowers.

[

Chapter 9: Rural Roads:
Some Special Considerations

While increasing efforts have been made o improve maintenance
of the national higghways, maintenance of kew-velume rural roads is
wow I N 1 Teceive seTHMIs allenlon i most countrics,
i on that corresponds wo the recent emphasis on rural develop-
ment. Maintenance of rural roads typically suffers 1w a magnified
degree from the mstitational, fnanoal, and human-ressurce con-
straints that attend the maintenance of main highways.

v b economical, these roads, mast of which will serve fewer than
fifty vehicles a day, must be built o low standards isinally, and
upgrading 1akes place ¢ as needs are clearly demonsirated. For
vedumes of traffic so small, only a minimal roadway formation with
minor drainage strectures is justified; the chowe with respect o
surbace is normally between an carth or—more nearly all-weather—
gravel standard, for the cheapest nincas surface would normally
be much too expensive, Trouble pomits that can be elimmated by spat
improvements will appear as the road is wsed, Such roads cone
sequecntly require relatively high levels of maintenance il they are o
b kepu apen o traffic, and it is often lard distinguish the mainte-

vl reads vary
greatly among cou hands of
county autharitics, with litthe outside help, 1o full indusion with the
national network under the responsibiliey of the central highway
depariment. But whatever the arrangements. they seldom work effec-

iz iR ¥ o s, publicly maintained rur
been maintained atall in the pas. To the central

greatest responsibiliay fo
benefit directly, so as to reduce the cost of maintenance and secure
greater local contributions, Where agriculture is organized commer-
cially, the agriculiural companies themselves have often undertaken
maintenance of the essential roads and, in some instances, parastatal
presucers or marketing boards have 1aken on similar functions,
Their direct involvement in the local economy ensures timelier,
hetter-informed decissonmaking concerning pricrities and kiowl-
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edlge of the becal resources available 1o do what needs 1o be dore in the
least expensive way. More generally, in subsisience or smallholder
agricuhurial cconomies, the local populations may contribure signili-
cantly to the maintenance of roralaccess reads by bibor-intensive
methods, sometimes with partial fnancial and wehnical assistmee
?._E the central government. as wis done in Keoya and Mesico. In
Mexico, an enormous vagiens of systems is wsed, depending on wla
fins beest with bocal iradivions, ba in man
are made beiwee
bscael road-maime
provide certain amounts of labor cach vear at rates hebow the normal
mainame wige to belp keep their roads mgood consdition.

Such imaginative means of reducing the oosts of maintenance and
securing bocal contributions i it will be esseonial if dhe vast, and so far
largely untouched, problem of m g riiral roods s io be solved.
I a nuinbser of commries, the World Bank has proviced echnical and
fimancial assstance in pibot roraloroud maintenance-cutn-improve-
ment programs for eventual replication natienally, and etforts of this
sort will be expanded rapidly in the futare. Care must be aken that
the availahility of fereign financing, which in any case can carry only a
minar part of the weal financial burden, does not bias the chaice of
techmology in fGvor of imported, cquipment-intensive wechnologics,

Conclusions

The road-inaintenance profidem fus so Far resisted elforts by the
World Bank to help countries deal with i, whether by including
general covenants in loan agrecments for road constrection or by
fimancing projecs specilically addressed o the problem. The vigi-
lance of the Bunk aboun olservanoe of maintenance covemnts is of
some hielp, as is clarity with regard to the size of the future mainie-
nance burden that is being built up with the development of a road
network, Bun the obsta les w
b overoome by i boan covenant alone. This s indecd been demon.
strateed by the Bank’s own experience with projeos ainsed specifically
at the improvement of maintenasce. In sudh projects, difficulties have
frequently lwen encountered in coardinating all the component
clements—peaple, organications, money, equipment, and
materials—and, even
nisms 1o susiin sech o

The evidence is thae the large majority of dese ng countrics
woubd earn high enough returns from additional ¢fleors w e pand
maintenance, or o make it more cfficient, that such effons should
have high prioriy in their own budgers, and thar more and more
countries ave recognizing this. But tle ditficulty s in carmving such
ellorts through

1

are many —public amitudes, suall capacities, budger-
plamning procedures, and technigues of arganistion, De-
veloping the necessary institutional capacitics is a great deal more
difficult than buibding wetworks of roads, | he cfforn must be con-
certed and sustamed, The evidence i abundant that satis facwory basic
systems can sebdvm be established i less than fifieen or tweny years
el than Belp may saill be needed therealter o deal with expansions of

nesiic priorities aml |
assisted, the justification imancing of maintenance by the Bank is
e s e the expecied physical impact of the hardware covered as
the contribasticn tha lenading, and related arrangements, can

amang mainteninee programs to be

make o development the ir snal framework for adequate,
us nuntenance. For this *.:..._..:...-nr-u_.:_m.._ _u!_w._u._-.:r.—a...m.ﬁ!....q_
e headway agaimst cach of the meervelated obstacles amd con-
straints o their successful accomplishiment are essential, Steady con-
centration over a period of many vears is needed.
The Bamik will thserelore continue o expand its emphasis on road
mantenance, and thae pracical expression of this emphasis will lie in
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action plans, waining programs, development of financial -
s, and the like. To strengthen this effort furher, _._.%_:. .-__._.r“.."__m._...
suggestions cmerge from this review. Some are reemphases o -
tices that have been used in the past; sthers are mingr mdilwanions
They can be briefly summarized as follows: -

® The prime crerion of eligibility of maintenance expenditures
for coverage out of a loan or credit should be consigency with
capacity-building objectives, including the development of regular
dumestic funding mechanisms 1o sustain maintenanee over ghee long
term. Thus, in cases where country financial constraings are very
severe and yel development of routine maintenance capacity is @ top
praarsty, the Bank will e prepared participate, on a declining basis,
n the incremenial recurrent costs of Toutine maintenance while
changes in budgetary priorities are heing elfected and new domestic
financing mechanisms are developed.

® The trend of amounts (in real terms) for each of the upcoming

four or five years that should be spent on routine maintenange
periodic maintenance, and maintenance and renewal of 2.._1_3!.__.
and il proportion of the sum of these amounts to be covered gut of
local resources will be closely analyecd in highway han appraisls
The bocal share will be expected to rse gradually as cousntries .__..,E.r.—..
Except in cises where maintenance Tunding _._r. been ne 1:.;:._.
oaim locuments for all Lypes ...,._._ﬁ.i projeets will include agreed-
z._uo_.r.“.ﬂmﬂ__. Such targets must be realistic—revognizing the time
2 g e .

nu._u...__..__._.ua overcome prevailing constrainis—and theroughly un-

* Lo order o avoid the danger of biasing choice of technelogy in
mamntenance projects where labor-based techniques are 1o he pre-
ferred from the socicconomic viewpoint, the Bank will be ready
where pecessary, 1o kend up o the same amonnt as it would were
equipment-intensive techniues w be wsed,

* The Bank will pay close, continuing attention 1o the borrowers”
Tulfillment of mainienance covenants. To help expedite decisions
already accepted in principle, the Bank will not hesiate w apply
remedies avalable under ongoing loans or 1o hold up new constrsc-
tigen beans when compliance s inadequare.

* The Bank will actively assist the mare effective operation of
separate atlonomous funds, with commercial live-charges and ae-
counting, for maintenance and renewal of cquipment fleets. I will
support measurcs that contribute to this ohjective, One such measure
werttled be governmsent onlending of loan or credit proseeds devioted 1o
equipnient at shorter commercial terms, with tansler of exchange
risk, Another woull be phasing of cquipment PrOCEFEmETL ver
several years to avoid excessive bunching of SQUIPITCTIE NEinenance
lerarl aned resewal need, Particular attention will be given to arcange-
ments o enable maintenance of spare parts inventories an an eco.
tomically efficient level—about 135 percent of total value of Evuips-
ment park in conmniries. far from main supply lines,

* All loans for projeas with maintcnance components will nor.
mally include an agreed action plan of steps o achieve the ime-
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provements in performance sought. Such plans will ofien relate 10
availubility and utilization of cquipment and may require experienced
mechanical engineering input o their formulation, Loan doce
uments will list selected kev targets summarnieing the expected ou-
come of this action plan and corresponding toguantities whase acoual
values will be generated by the borrower's management information
[fdb

&_..h Careful attention will be given w the merits of using private
contractors, as opposed to deparimental foroes, whether Tor whaole
categories of work, such g regraveling, or for particular tsks, such as
supply of asphalt or transpent of materials, Measures will be de-
veloped, wherever necded and approgiriate, (o assist privile contrace
tors 1o develop capacity o handle such jobs.

& In the case of low-volume rural reads, particular anention will be
paibd v mechanisms, such s agriculnral producers/oooperatives or
community sell-help schemes, that evoke maximum participation in
maintenance from thaose who directly benefit,

® Feasibility stanlies for maintenance programs and projects will
normally be required 1o consider expliconly the cconomic loss that
would result from cutting annual expendiiures 20 percemt below the
recommetided level and the economic gain that would result from a
20 percent increase. Such analysis can contribute substantially 1o
demonstrating the potential value of incremental expenditures on
maintenance and fo IMproving mainenance programs.

® The Bank will try, in cases where highway department staffing s
a major constraint, 10 have full personnel inventorics underaken at
the same time as escntial engineering preparation work is done, that
is, before a loan for a project is approved. This area necds more
attention because the whole pace at which maimenance programs in
- general, and training components in particular, can be carried ot

~ depends critically on numbsers of persanme] and the abilitics of saff.

* Considerably greater importance will be antached 10 achieving
continuity in maintonande development effors and especially in re-
lated wraining programs. Where new hans or crodits, which would
include Funds for necessary extension of training programs, may be
delayed and linancing from saher sources is not already confirmed,
the Bank will be ready 1o lend the small amounts necessary to prevent
an ongoing program from lapsing, The necessary finanding for an
_-.!._-ﬂﬂ_!m.-n.n_ coubid be _.-ﬁ:mw-m.z_.m...:ﬁ- through the Bank's existing
Project Preparation Faality oo anether similarly flexible armange-
L

~ ® The Bank will encourage publicity effores by highway depan-

ments and the formation of road user associations. I will promote a
concern with the problems of road maintenance among public-
imeres groups, Such support, for Bstance, by provision of appropri-
e dbocumentary marerial, could help significantly w build up public
support for increased maintenance eftorts by government.

® When a borrower sclecis for @ maintenance project a consultant
~ firm that has not previously worked with Bank or 1A projects, the
Bank will give special atention o familiariging the weam with its
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experience on lopic such i management systems and training, 18 will
make sure they are fully aware of Bank or 10A procedures on marters
such s prowurement,

# The Bank will arrange a meeting of forcign assistance agenswes
active in the highways field 1o discuss these secommendations, The
purpose of such a meeting would be to minimize recurrenoe of cases
where loreipn lenders have worked a0 cross purposes with regard w
highway maintenance and 1o asis the development of o shared
approach to the maner.

Part Two

International Assistance
for Road Maintenance




Participants

1. O Fobruary 25-26, 1980, there ook place at the offices of the
Warkd Bank in Paris a meeting of development aid agencies on the
problem of highway maintenance in the developing coumrics, The
meeting was attended by representasives of the fi ing eighteen
aid-clonar Governments and internanional organizations:

Abu Db Fund

Asian Development Bank (ADB)

Australian Government

?.._tnw.._. Government

Danish International Development Agency (DANIDA)

Furopean Deselopment Fund (FED)

innsh International Development Ageney (FINNIDA)

German Government and Kreditanstalt fie Wiederauthau (Kfw)

Inter-American Development Bank (18]

Islamic Deselopmem Bank

Kuwait Fund

Netherbands Government

Norwegian Covernment

OFCD (Subcommittee on Rosd Maintenande)

Saudi Funed for Development

United Ringdom Caovernnsent

Unitedd States Government

Warld Bank (IBRD)
The Werld Bank provided the Chairman and Secretarian.



Summary of the Consensus

2. The purpose of the meeting was to exchange *icws on the difficul-
ties Faced by developing countrics and developmen aud agencics in
the ficld of highway maintenance, and o seek, (SN .ﬂ_._-._.._m._._.n_.
appropriate, on ways L overcome these difficulies. The discussicaes
tewsk 28 tlieir starting point an carlier version of the World Bank
document, = The Roud Muaintenance Problem,” which had been circu-
Iated prior to the meeting. As a gathering af __-n.__._..z...E.- isnline
agencies, the meeting focwsed on Ninancial asisusee policics, where a
wirde degree of agreement was reachcd on desivable principles.

3, There was agreement that mainienance presented a considerable
problem in the kirge majority of developing coumries, of increased
importance now thit basic road networks had been completed in
many of them while mare atention was being give™ 10 rural roads and
government budgets were under increasing|¥ SeVETC preasunes,
Maintenance needed prioity attention from bo? developang country
governments and aid wgencics in the current con!tst of developmment.
There were opporiunitics in many countrics {07 Very high return
projects in strengihening maintenance capacity. Gonvening ol the
meeling wis weloomed as timely, and the World Bank paper was
commended as a most useful review of the maintenance problem;
extension of the scope of the paper from highwars Lo roads more
generally, by addition of a separate chapter on graintenance of rural
roudls, was suggested, and his has now been dote .

4. Building of maimenance capacity has proved miuch mare difficul
than building of highways in the expericnce of all aiel agencies which
have dealt with the matter. The problen & .a.a—v__ﬂa.. involving public
attitudes and peditical will as much us financial AMNgenoes, human
fesouTee constraints, and cumbersome procedures of public adminis.
vration. These difficultics have, however, sometines been exacer-
bated by the palicies of the aid agencics, e-g., excesive reluctance w
provide recurrent cost linancing, too-casy availability of finaneing for
copuipment which may have contriluted o poof urilizanion of equip-
meit Pects and excessive emphasis on equipment-intensive methods,
Failure t sustain support For training efforts, and the tendency some-
times to prefer more centralized organizational (TS which may run
counter to effective administration of widely dispersed maintenance
activities. .

5, The problem is above all an institutional o Most developing
cotmtries have not previowsly focussed sufficnt atlention or e
sources 1o deveboping eMective institutions for road maintenar e, anal

e
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the primary issue is how best o develop that domestic capacinty. The
tack previously taken by some aid agencies w focus efforts for im-
proved maimenance only on the roaclis) which they themselves are
fimancing is now seen as too limited, being neither an efficient way to
erganize maintenance nor adequate to the broader needs (although
sumetimes. used effectively in pilot demonstration ames to develo
workable models for wider application). Approaches which work well
i tries will fare poorly in other countries and instinutisnal
cosarse, have o be sdapted 1o the needs and constraints
ividual country, but certain key facets are common o all,
inclading u_"m_ﬁu.-x._ d stable sources of fnance, sulfics
of skilled and motivated il and an organizational
provides potent incentives for ellicient performance and is sirong in
the febd.

. The aid ageneies had previously Gollowed conssderably differing
practices with respect to financial involvement in MaACnance ag-
tivities. In gencral there had been some reluctance on the part of
oy aid agencies o get directly invelved, becanse of the complexity
and substantial amount of wechnical assstance required—mainte-
nance prajects require much doner saff time for low volumes of
financing—so that they have preferred w take the view that mainte-
noe i a responsibility best shouldered by the Government. Increas-
ingly, however, many aid agencies have felt compelled o get involved
mure decply.,

7. The varisus aid agenses have been experimenting with virnous
new approaches. For example, the TDB has recemtly undenaken a
bromder, deeper commitment to issist in the development of all as-
pects of road maintenance capacitics, both financially and through
more direct involvement in technical assistance. The Brivish O1A has
eveldved broader rodes Tor Training Production Units which it his
financed, giving training effors more practical onentation while
demonatrating the effecs of improved financing and methods of
work organization. Similarly the QDA has supported the use of plang
hive schemes which incorporate strong incentives for efficient wiliza-
tin of equipment while providing an effective vehicle o financing
the maintenance and resewal of equipment. Other agencies, particu-
larky FEIY anl the TBRD, have experimented with the wse of conrris-
tows to relieve the burden on governimenial work forces: a misture of
grwvernment performing routine maintesance and contractors per-
forming periodic maintenance and strengthening has worked rea-
sonably well in many countrics, and funher expenmentation with an
expanding role for contractors, including routine maintenande, is
Ieinng emcouraged, This would also aid devebopment of the dlemmestic
conbracting industry,

8. Coordination among aid agencies in the past has not always been as
elfective as might have been desiredd, For example, instances were
cited in which one aid agency had learned of another agency's pro-
posed maintenance project only after s own appraisal mission hid
returned from the connry oomerned. A degree of commonality of
approach is also needed within any given countey as fraining pro-




G

rams have 10 be geared at the national level, and a uniform code of
maintenance practices is necessary; efforts such as those now under-
way by the Economic Commission for Africa, in collaboration with the
United Ringetoan, Federal Repuldic of Germany and France, 1o pro-
duce a practical feld manual for road maintenance foremen {for
publication in 1981) were thus o be weloomed., 17 the assistance of an
aid agency is directed only a0 individual roads or mainienance dis-
tricts, it should at beast be conceived in such a way as tobe replicable on
a national bevel and compatible with the evolving nationwide ongani-
satbon for maintenance, hus, although the content of any aid agen-
oy's or donor government’s program of assistance s, ol course, a
ey b be determined by that agency or doner gevernment and the
recipient government on the basis of the Liter's proposals, better
covrdimation among wd agencices and desor and reciprent gov-
ernments woanld als be desimable. This could be achicved generally
thraough closer, more-or-less continual informal contacts and some-
times through the more formal channels of consuliative group discus-
siomis. In some cases the TBRD has tramsport sector papers that have
been discussed with the government concerned and can proside
wseful baekground for consuluarians with other wid agencies an main-
temance needs,
0, Findings of recem research on maintenance were discussed, Re-
search in Kenya, Brazil and the Caribbean has demaonsirated cthag the
benefits acoruing v road users in the form of reduced velicle opcerat-
ing costs Trom reduced road roughnes are even binger than the
bewelits o the road autherity i the form of asset preservation.
Consequently the wverage soonomic returns for effic sently-excoutod
maintenance programs woubld therefore normally be well in excess of
100 percent per annum, and marginal returns o further expendinere
would decrease o the returns typical of new investments only um..uw
standards of maintenance well in excess of thase normally observed in
developing countries have been achieved, Results of recent trials with
simiple bow-cost, labor-intensive methods of maintenance were also
described. Aention wis drawn to the need For better information an
the costs and effectiveness of different maimenance methaods in dif-
ferent enviramnments, Such dina could readily be collected From some
foreign-assisted mamtenance prajects, bt o be most wselful the dia
categornes and procedurncs used in comnection need o finin acommon
framework agreed among paricipating agencies. Amention was also
drawn o the efforts of the OECD Road Research Programme to
broaden research efforts in developing countries, in addition w the
comtinuing sizable effores of the Overseas Unit of the UK, Transport
and Koad Research Laboratory (TRRLYL The OECD had alreacly
expanded the TRED information svstem 1o provide better exchange
of informatioa 1 and from developing countries: the Overseas Unin
of TRRL woald also continue to asist in dissemination of rosearch
findings.
10, Particular anention was Iocussed on ciglt key issues of finangial
perlicy as discussed below.
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Tswe |, Periodic Mamtenanee: Whal cosi items i periodu maindenanee i i
apfroprunle fo finance by foans?

Ll Periodic maintenance, consisting primarily of regravelling of
gravel roads, resealing of paved roads and associaved activities, nor-
mally has a life of live w ten vears and is thus properly viewed as a
shawrt-term capital item similar o equipment, As a capital item the
[BRD i preparcd 1o finance all loreign exchange costs and, where
justified on ceuntry grounds, a porton of local costs, including
equipmeent, spare parts, fuel, materials and Labor; although somse
aggencies have not engaged in (i ! aimtenance, the
peelicies of ATV and 1DV are e
A comsensus was reached that perdic maintenance shoubd be eligible
For financing on a similar basis s new reracl comstruction, although the
lersseponr countries should normally be able o meet periodic mainte-
nance necids without recourse o mtcrnational linancing.

T 2. Recurrent Casts of Routine Maintenance: Under what cireum-
_ﬂi? i any, is i appreprinte to fimance recurrent costs through long-term
LTHg

12, Most aid agencies up till now have felt it inappropriate wo finance
these recurrent costs, taking the view that foreign aid should be
fiw ussed on capital items while recurrent coss would be the responsi-
bality ool the: pecipient government. Ths the capital assets necded in
the performance of routine mamntenance {including equipment,
warkshops, initial stocks of spare parts and materials, and iraining
programs] hive normally been considered eligible for fnancing by
most aml agences, while recurrent costs (labor, Tuel, and annual
comsumpaion of spare parts and materials), which have a life of one
year or less, have normally been considered unsuitable for finanding
through bong-erm loans. However, as convincingly argued by a
number of participants, the preference of aid agencoes o finance
capital rather than recurrent oosts had sometimes introduced a bias
AATNSL mAIMenance, as recipient govermments sought w use ther
limited fiands in new constrsction or other capital projects where they
werukd attract the maximum foreign financal participation, Morcover
it was o chear tha mstioutional capacity to carry out efTective main-
wenance was the crucial capatal assed, so thar Foreign contributions
which helped to build i most effeoively, whether they were for Libor
arwl spare pants or for equipment, could be seen as investments with
long-rum payofl,

13, Asaconsequence, many aid agencies are modifying their policics.
Member governments of the Development Assistunce Commities
(DACH hawd pevenly adopied new Guidelines on Local and Beeurrem
Lost Financing implied, for the case of moad maintenance, a
policy very similar 1o recent IBRIY policy, ie. it under certain
comclitions the aid agencies would finance a “_u-.ﬁ_._u:.._-.:.._. devlining
over time, of recurrent costs for an expanding maintenance ¢ffon in
the poorest countrics. Representatives of the United Kingdom and
the Federal Republic of Germany explained thar their respective
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governmenis were prepared to finance recurrent cosis on a grant
basis, but considered it inappropriate to do so on a loan hasis,

14. While there was general agreement that the burden of mainue-
nance must be borne primarily by the developing countries them-
selvgs, there was abso wide agreement that the capital-only financing
policics of most aid agensies in the past had ofien had the perverse
effeat of undermining mamienance cffons by the coumrics them-
selves, particularly in the poorest countries. Thus there wis a consen-
sus thit the recent policy statements by the IBRD and DAC member
governments defining cireumstances under which recurrent costs
contld be financed were Belplul, and caher agencies which hid no yet
taken similar sieps were encouraged to do so.

Itewe 3, Spare Parts: How can foretgn finaucing arrangements heifs to srsure
the ..______.zﬁ.._”_...“._._“. rebiable availability of spase parts that s so much required?
15, Typically most aidd agencies inchude in the financing of equipment
purehases an exvra allowance of 1010 15 percent for an initial stock of
spare parts. A problem commonly ariscs after one oF twa years that
these stocks have not been replenished, due in some cises 10 0 kck ol
financial resources, particularly foreign exchange, and in ather cases
to procurcment procodures o other problems. The IBRD anl othet
aiel agencics have taken the view that, unlike the initial stock, which
can be scen as an investment in invemtories and thus cligible for
financing as a capital isem, the replenishment of stocks is o recurrent
expenditure and therefore not nommally eligible for financing.
16. The net result constitutes possibly the single most impeeriant
prodilem in mainlenance management in many countries, as the effi-
cieney of maintenance operatons s devistated when expensive
equipment and personnel are idled for the want of a few spare parts.
The problem cannot be solved simply by purchasing larger iniial
inventories; aside [rom the costs of mvesting in and storing redusdant
inventories, it is dilliculs o predict precisely what spares will be most
necded in s given case. Moreover, the problem is complicated by the
fact that equipment manufacturers do not always ..n‘..ﬁ.....__..nsh_ the
most suitable composition of sparcs inventorics, and oceasionally have
sold ounclated stoc ks of sbow maoving ivems to an unwitting buyer; thus
developing country road authorities may need independent, expen
advice in determining the composition and scale of spare nventorees,
The problem may be Turther complicated where restricted procure-
ment policics tie original purchases of equipment 1o the partscular
doner country with the elfect of proliferating different manufacoure
ers’ brands of equipment and unnecessarily multiiplying spare pan
MVEnLory Fequitements., ) o
17, Vhiere wis i consensus that the spare pars issue is critical in many
countries and iweds more attention, particularly with regard
domestic arrangements [or replenishing initial stocks provided under
Inans/grams for highway building, mauntenance or other programs,
Since toreign financing operations eoour at irregular intervals, and in
any case the absalute amounts of finance involved are small, major
cmphasis must be placed on development of local capacitices and
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fimancial mechanisms o deal with this problem, such as plant hire
schemies. which would generate the necessary funds, as well as revaly-
ing fands anc simplified procurement procedures,

Ttem 4. Fouipeni: Ave there limits to the extent of foreign foan finneing that
1 approprurle, af dny one tme or for seplacements?
I8, Whereas in the case of recurrent costs the inadequacy of funding
is i problen, in the case of equipment the opposite s often e case,
Financing for equipment is so easy te olain that, coupled with the
sales promaotion eftorts of the manufaciurers, there las been a ten-
dency in some cases to provide maore cquipment than the countries cin
usefully employ, given constraints in the availability of complemen-
Lary resources, of capuipmient which is unsuitable, Uhe oo easy avail-
ability of new equipment has tended o diminish incentives fir efi-
cwent urilization of existing equipment lects, which is often appall-
ingly low. There has sometimes been a regretable tendency i buy
new equipment where existing cquipment could be salvaged a much
lower cost, a probdem at least partly velated 10 the disparity in aid
ageneies’ policies with respect w thie financing of spare pares and new
equipment. Furthermaore, there is an excessive tendency for el
ment to supplant libor-intensive methisds, which in many cases can be
bess costly as well as sacially beneficial in generating emphoyment,
I T wis generally agreed that the division of equipment kans into
tranches spread over time, a5 B now becoming more commn, was
helplul in balancing the siee of equipment deliverics with the alzorp-
tive capacity of the moads department, and also in alleviating the
predblem of bunching both in aging of the fect and replacement
finanding needs. ldeally, plant hire schemes operating on coammercial
principles, which would promote more efficient urilization of equip-
ment, would also generate annual depreciation charges to be used o
replace a portion of the fleet every vear so that, at least in the less-poor
countrics, the need for international Gnancing for equipment re.
placements might be climinated over time,
Ttem 3. Trasving: What should be the vole of different types of financi
souiries, and .r...”_mhmn_n I FISREE e Nedessiry ..n._..____..__..__....z..__ ﬁaﬂhn a_m.._uh__m
20. ._,....._..:.J._r vital o the uliimate solution of the maintenanoe
problem. Although it hus only recently hegun te receive the necessa v
altention, training acivities are generally eligible for international
financing. The World Bank, like mos agencies, is paired o finance
any wraining activities needed w strengthen road maiicnance, bt
since it can only offer loun financing, prefers where feasible w defer
1o the UNDP and other agencies which can provide gran Tunding.
But the development of adequare local institutions may requine many
vears of technil assistance, and a problem has sometimes arisen in
the prst with the continuity of ongoing elforns. Training cfforts which
hawe taken several years to build up have been lost overnight when
funding for continued technical assistance wis nol available because
of slippage in tollow-up projects or in expected aliermane souroes of
lmance, Because of this problem, the Waorld Bank has used the Project
Preparation Faciliny o provide siop-gap (inancing of training ¢f fons;
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however, this Eacility is limited 1o those cases where e Fank has firm
expectation of making 4 new project ban in the near Tuure.
@1, There was some discussion of the diftichics of obstaining compe-
vent technical assistarce in the training fickd. One agency reperieil
thart it b had hest expericnce with individual consubants amd advis-
ers, while another preferned consulumt Tirms due 1o the dilficulies of
properly coordinating teams of individuals. Seme consulting firms
with experience in the highways field are mereasingly developing
specialised expericnee in training activities, But experience generally
underlines the imporance of clearly specilving iraining  respon-
wibiligics in consulmts’ werms of reference and the advantage of
imsclueding in technical assistance feams peeople with specific expertise
in training.
9B i was agreed that traming was of the greatest imporiance, thai
different ways of providing training andd technical assiance were
appropriate under different cireumsiances annd that all aid ageneies
should give priorily aitention o MeAsures o Ensure comtinuity of
training cffores, preferably on a grant rather thin a hoan basis.
Jirm 6. Reeomstruction; Urder what civeumsstances is it afrfrrofiriate for an
rgeRcy fa fiRgnee recanshrien of averlays an o road for which it fud ey
fmanced the original construchon?
93, While portions of a roadway have an indefinite lile, the road
pavement and strugiures have a finite life and even with optimal
maintenance will ulimately wear out. Normally, the mast cost-
elfective form of pavement reneswil (and enhancement) is some form
ol strengihening, such as bilumineus overlays, but this must be done
befisre the road is badly deteriorated: otherwise a much more costly
reliabilitation or reconsaruction will be required. Sirenin hening pr-
grams are therclore the preferred measure fior capatal renewal and
shasubd be eligible for international financing. However, if the recipi-
ent raad u:-w"xi_r..._ perceive than finance i readily available tor
financing relubiliation oF reconsiruc jom, their incentives for prop-
erly mainaining and sirengihening the moad network will be i
minished. 1 i m_un:E__... therefore, for the agencies 1o follow, and
make known, a discriminating policy that favors financing of tmely
strengihening progeams, but that would normally (nance the re-
tahilitavion or reconstruction of reads only where rewsomable preven-
qative maintemance and strengthening efforis had Deen demon-
sarated.
Jiem 7. Maintenance v New Construction; How far LE:EEEENNW_\:.
cies g0 i1 enrouraging countries & further develop mumtenance capabiiities
rartver than fo build new roads?
24, All participants recognized that continuing 1o Mnance new infra-
strugture where existing infrastruciurne 15 not being mainained will
often be hurmiul by increasing the maintenance burden while reduc-
ing resources available 1o meet i, Some went Further w argue that in
the case of countries which consisiently ignore maintcnance needs
{despine covenants (o the contrary in their agreements with the aid
agencics) the agencies should retuse o {inamce further new constrisc-
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tion, Others peinted ot that the appropriate action dependesd on the
nature of the problens; where the maintenance problem stemmed
merely or largely from a lack of will, then a hard line by the aid
agencics in refusing to linance new corstrusction oould be helplul, but
in paler cases where, for example, the fimancial resources were simply
not available, other responses would be mare helpsbul. .
95, There was universal agreement on the need o examine closcly
and early in the preparation of wny new construction projeet the
capacily b maintain i, including adapting the design of the road to
anticipated maintenance capabilities, Aid agencies should also usc the
opportunity of any new construction loan or grant o reexamine the
adequacy of maintenance in the entire nevwork and foster im-
provemenis as needed, both by financing appropriate components
and by encouraging increased maintenance efforts by the recipient
government. Effons of the different aid agencies should be closely
coordinated 1o ensure complementanty of effores.

ftem &, Private Contraciors: How can fanceal asastance best be channedled
t prrivate eomiractors in cases where if o desiced to strengthen their capacity fo
comiribute to fulfilling the muintenanee fk?

26, Some represeniatives saw excellem potentials for developing the
domestic contracting industries in the developing countries o assist in
routine as well as periodic maintenance, although actual expericnce
with this approach is limited primarily to periodic maintenance, with
the notable exceptions of Yogoslavia and Brazil. Experimentation is
currently underwiy in Brail i develop (1) tendering and conracing
procedures which provide maximum incemives for efficiency and iy
the capacity of the roads auhorities io supervise contractors for
routine as well as periodic maintenance, To assist in the development
of local contractors there is often a need for technical asisance in
such areas a8 cost estimating. tendering procedures and management
of contracting enterprises s well as qm._- linancial assisanwe for pro-
curement of equipment and set up of sic operations, cic; highway
department contracting anel dishurscment procedures also s
times need adjustment o provide better opportunities o different
classes of local contraciors.

27. Iuwas agreed that local contraciors did have an important poten-
tial foor carrying out parts of the maintenance task in many developing
countries, amd that maintenance work . with Proper supervision, wis
good means to help develop the experience and capacity of civil
COMUFACITS, Experimentation such as that in Brail should be encour-
aged in other countries which may be interested to msess the poten-
ials of contract maintenance and develop procedures suiable to their
wwn circwmstances, Aid agencies should have suitable nwechanisms for
channelling assistance 1 contractors, whether through highway au-
thorities or through local development banks, or both,









