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"Excellent advice to Ministers and decision makers
Dato' Seri S. Samy Vallu Minister of Works, Malaysia

"Raises awareness and is a useful guide for decision making"
Jean Emile Tsarazy Minister for Public Transport, Madagascar.

"Precise and concise"
Anna M. Abdallah Minister for Public Works, United Republic of Tanzania.

“A cry to save investment”
Lucio Céaceres Ministre of Transport and Public Works, Uruguay
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save your country’s roads

Translated into Khmer language by the Upstream Project, International Labour Organisation mﬁmsqgﬁptﬁmﬁi PIARC/DFID
CMB/97/M02/S1ID, Cambodia, October 2001, with permission. (email: ilo@bigpond.com.kh) A PIARC/DFID publication
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The case Is clear

Building a road costs money.
Without maintenance, the road deteriorates.
Simple repairs become complex ones.

Roads with a design life of decades need replacing in
years.

Transport costs soar.
The economy suffers.

Yet even small budgets make a difference - with
proper planning and the right priorities.

This briefing is for those with the drive and the fore-
sight to stop this waste.

Because in many places, the need for action is not
just urgent - it’s critical.

The briefing doesn’t have all the answers — but it does
show you:

1 how to recognise the problem EE
2 how to get value for money !i
3 who does what .
4 where next g
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Recognise the problem

It 1s critical to know the costs
involved in road maintenance
and the costs of not maintain-
ing your roads.

In this section:
. why maintenance matters
. the cost of bad roads

. why delay 1s not an option
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Billions and billions of dollars

Sub-Saharan Africa: In three decades,
US $150 billion was spent building
roads.

Maintenance was neglected and a third
of that investment has now been lost.

Result: 50 billion dollars of key national
assets — gone.
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Roads work

Roads are vital for:

e commerce and business — linking local and
global markets

e towns and cities — unable to survive without
them

e rural areas — condemned to remain poor with-
out adequate communications

A good road opens up opportunities — if'it’s looked

after.

If it isn 't, the surface deteriorates, the drains get

blocked (leading to floods) and, as overgrown

verges obscure the drivers’ view, accidents in-

crease.

The road has now become difficult, dangerous —

and expensive to use.

Soon, stretches of road become impassable for

long periods of the year.

Eventually (but more quickly than most realise)

the road needs reconstructing — or abandoning.



PR R AU TP LB

gawiinmann :  hAMMANWUIMGSGES min-

amgiRgmatathisn gwinmeisiindntmeumn

o™ o

giReISsNUTMASINinise) Bud i 4
nAandun) wesigigidioisel nmiwgive

tnstSeniins - mmsamuigaRsiguunsitansiinn

~

R E N SR
henmisdenddns RyfAntmIMmANT Sty
srosuISTinAnEMISuERAN §irvainn 9

R : TUSINMIIBLgsugi Mt

o
1

trowinneogfy o

Worldwide: It is easy to forget that building a
road is

only part of the total transport cost.

This figure includes maintenance and building
costs. It also includes the full cost of running vehi-
cles on a road — an expense that climbs rapidly as
the surface starts to decline.

It is essential to take the total transport cost into
account when making decisions about your roads.

Result: policies that reflect economic reality.
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Invisible tax

As roads get worse, everyone’s journeys
take longer.

Their fuel is wasted, vehicles are damaged -
and accidents increase. The costs to the
economy are huge.

For every US $1 not invested in road main-
tenance, road users waste US $3 on these
extra transport costs (and the road must still
be repaired).

Families - spending an average 15% of in-
come on transport — suffer. So do busi-
nesses, which become less competitive or
relocate elsewhere to cut transport costs.

There is a damaging multiplier effect as the
impacts of these extra costs ripple through
the economy.

As the road network deteriorates, the whole
country loses a major asset built up over
years. An asset created with vast amounts of
money, time and effort.
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Worldwide: A recent analysis of how 85
countries allocated road maintenance funds
showed that spending US $12 billion on pre
ventative maintenance would have avoided rt
construction costs of US $40 billion.

Result: an average net cost of US $330 mil-
lion wasted on avoidable reconstruction in
each country.

Zimbabwe plans periodic maintenance of ru
ral roads using a 12-year cycle.
Result: a stable network, showing no overal
annual increase in ‘roughness’ (a key indica
tor of a road network’s health).



SR REOITTES RS

BigAmadinig it USS$ 175,000 fugwngis
peEinuRipmaiiie) thuyy 1 mise-

eUBisgiissR{uivm USS 6,000 FHEWE

miBswndagnAiee) hiumsaind g ystu-

puigisufinieumnunng! gl mimeins 4

~

mulwighni g misshhmisammigugsmemimin

gEN

wesiifimmamigsaw iNwigwhsgmhmitsims

mataduiiismimg Tmemidnennguetotadms
o IBGIRNBLMSENTELNURATI MIHLRERIT

o iGiMwMARMABessminsFigiss iwhij-

HNREG

o

(tignsthigingn hSumsedinigifstinss 4

< n

29

Time costs

A new road is expensive — about US
$175,000 per kilometre for an average two-
lane paved road.

Routine maintenance of this road is about
US $6000 per year.

Neglect maintenance, and it will cost three
or four times as much to restore the road.

Economically, it’s an indefensible waste.

If money is short — and it usually is — there’s

only one rational course of action:

e maintain existing roads before funding
new ones

e make sure it is done foday, and every
day

(Because tomorrow, it will be much more
expensive.)
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Get value for money

Increasing road maintenance budgets is an important start. But budgets alone are not enough.
In this section:

e planned funding

e strategic spending

e technical priorities

e informed decisions

o
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Pump it up

Ethiopia: In 1997, a National Road Fund
was established to secure funds to maintain
national, regional and municipal road net-
works. The major source of revenue is a fuel
levy - paid directly to the Road Fund. This
levy puts an extra 12.5% on pump prices, but
was quickly accepted by road users. Other
ways to top up a road fund include vehicle
licence fees, transit charges — and penalties
for exceeding the axle load.

Result: road users help pay maintenance
costs.
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Fund-finding mission

Building is a one-off cost; maintenance is for-
ever. And as a road gets busier, maintenance
costs increase. So a long-term funding plan is
essential.

Traditionally, government borrowing and gen-
eral taxation provided funds. But there are
many other pressures on these funds. The key is
to find regular

funds, and countries are increasingly looking at
alternative sources.

For example, it is common to link funds to the
level of road use. Many governments now ex-
pect users to pay — treating roads in a similar
way to utilities such as telecommunications and
electricity.

Such ‘user charges’ include fuel levies, vehicle
licence fees, and tolls. Governments are also
creating imaginative new partnership schemes
with local communities to share the costs of
providing road access.

Another approach looks to the private sector.
With the right contractual framework, private
concerns may well invest in road maintenance —
if the benefits to business are shown to out-
weigh the costs.

Maintenance monies need to be secured. One
way to achieve this is to create an autonomous
road fund, dedicated to preserving the road net-
work.
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Road blocks

Tanzania: Failure to improve a simple stream
crossing caused damage to 3 kilometres of road —
and led to lengthy ongoing delays.

Result: a bill five times higher than would have
been needed to make the original repair.
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Main road, main problem

Kenya: Years of inadequate maintenance
leave themain Nairobi-Mombasa road highly
vulnerable. In1997, heavy rains damaged
two bridges and several sections of the road.

Result: months of national disruption as
long stretches of the road become unusable
in the rains —and very difficult even in dry
weather.
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Priority given
To maximise impact, clear priorities must be set.

A national route carrying long-distance traffic
has a very different purpose to a local ‘feeder
road’. This functional hierarchy is usually appar-
ent in terms of both the amount of traffic, and
the classification of the road (national, district,
local and so on).

Tight resources always mean difficult decisions.
So policy-makers need an overview of their net-
work, categorised by type, condition and traffic
level.

They can then apply a consistent response to al/
roads in each category.

At first, they may need to concentrate resources
on the most important and heavily used roads,
tackling only the critical problems on smaller
roads with light traffic.

This is far from ideal — but much better than ig-
noring the problem entirely.

That said, it must be remembered that for any
road, restoration costs inexorably rise with each
year of neglect. The ideal, then, is to aim for ef-
fective maintenance of all useful roads.

28
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The technological road

Worldwide: The Highway Development and
Management (HDM) software package is
designed to analyse alternative mainte-
nance strategies. Some 60

countries now use version 3, HDM-III.

The latest version, HDM-4, covers traffic
congestion effects, non-motorised traffic
and environmental impacts - it will be
available in late 1999 from the World Road
Association (PIARC).

Result: using the latest purpose-designed
software means better investment deci-
sions can be made.
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Informed decisions

To make informed decisions, managers need reli-
able data. Effective road maintenance organisa-
tions know their network, and continuously ana-
lyse and collect new data to keep their informa-
tion reliable.

But gathering — and regularly updating — infor-
mation is expensive, so we need to be clear about
the cost-effectiveness of each item of data.

. what #ype of data is needed?
. what quality of data can be collected?
. how much data can be consistently en-

tered into the system?

A limited amount of reliable information is of
more use than larger quantities of imperfect or
out-of-date data. Data analysis, using standard
economic criteria such as net present value and
internal rate of return, helps ensure priorities are
based on the benefits associated with different
funding levels.

With good data and analysis in place, you can
review the cost of different strategies — from en-
suring essential access up to fully preserving a
road network’s value.

The optimum, of course, is to minimise the total
transport costs — and so benefit the whole econ-
omy.

Today’s technology helps. Computerised road
management systems, for example, help with
data collection and speed up the analytical stage.

However, the answers you get will only be as
accurate as the data. Usually, a road administra-
tion establishes a basic management system first,
before considering more comprehensive (but
data-hungry) packages.
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Who does what?

Making the right financial decisions
is critical. Using resources well is the
key.

In this section:

. clear responsibilities

. wider participation

. motivating people

o7
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South Africa: The South African Roads Board is a
good example of involving key players. Half the
members are from the private and non-government
sectors (e.g. bus and freight industries, other
businesses, motorists, the engineering profession and
academia); the other half represent the interests of
central, provincial and local government.

The Board co-ordinates transport development, and
its objectives include maintaining the national roads
(some of which have tolls) as well as spending
available funds as cost-effectively as possible.

In 1998, the board’s responsibilities were devolved
to the provincial level. Meanwhile, the Department
of Transport ensures an appropriate legislative and
administrative framework.

Result: improved action by involving all parties.
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"You are responsible!”

An effective road network depends on people in
many organisations. It’s therefore essential that eve-
ryone has a clear idea of their responsibilities - in-
deed, careful delegation can even cut costs.

Given autonomy and clear responsibilities, the or-
ganisation managing the road network is more
likely to spend its resources well. So while govern-
ment concentrates on policy, the road administra-
tion gets on with implementing that policy as cost-
effectively as possible.

Competitively tendering maintenance can also de-
liver efficiency benefits. In addition, contracting out
road works can both support local employment and
avoid a costly ‘standing army’ of public sector la-
bour.

Whatever the operational issues - from controlling
overweight lorries and enforcing safety regulations,
to clearing accident debris - the act of clearly defin-
ing responsibilities brings benefits.
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Botswana: Engineers work directly with local
people, developing the use of local materials
to maintain and repair low-volume rural roads.

Result: cost savings of up to 30%.

Finland: More than 100,000 kilometres of pri-
vate roads are legally constituted as ‘co-
operative’ roads. They provide a public right
of way - in exchange for a government contri-
bution to management and maintenance
costs.

Result: these roads carry an average 45 vehi-
cles per day - at much lower cost to the gov-
ernment.
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Satisfied customers

It is important to spread responsibility
for the road network.

The first step is to ensure the road ad-
ministration is fully accountable. Well
defined quality, cost and time targets
are crucial.

Road users, business, commerce and
agriculture are all ‘customers’ of the
road infrastructure. Communities, too,
have a particular stake in

maintaining local roads. Close to the
problem, they also have valuable local
knowledge.

Involving all interested parties - and
recognising them in a formal transport
policy — will help pull the road mainte-
nance process together.

Bringing people into the process has
many advantages. Efficiency is encour-
aged by linking users, transport provid-
ers and those responsible for the road
network — and money is saved.
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Zambia: The National Roads Board invites
members of the National Association of Con-
sulting Engineers to bid for contracts prepar-
ing maintenance programmes for 48 rural dis-
trict councils - responsible for some 16,000
kilometres of rural roads.

Result: the Board delivers approved mainte-
nance works, paid for through the Road Fund
it manages.
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What next?

This guide cannot provide all the
answers. So this section has
suggestions on where to look for
more detailed information.
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This booklet suggests why effective mainte-
nance of your road network makes sense
and underlines what must be done to
achieve this.

It has answered many general questions.
Now you need specific information about
your country. You will need to ask your spe-
cialists to answer important questions.

Recognise the problem

1. How much is our road network worth -
and what would it cost to replace?

2. What state are our roads in - and what is
their poor condition costing us?

3. What is our annual spend on (a) new
roads, (b) rehabilitation, (c) repair?

4. How much will it cost to (a) stay as we
are, (b) make improvements?

Get value for money

5. Does our road network have a solid pro-
gramme of preventative maintenance?

6. Would it be more cost effective to shift
funds from new building to maintenance?
7. How can we secure adequate, reliable,
sustainable and regular maintenance fund-
ing?

8. How does our strategy, efficiency and
effectiveness compare with other countries?

Who does what

9. Is essential management information
available? (Answers to questions 1-8 will
show.)

10. What systems and technology exist -
and are we using them effectively?

11. How can our experts help - and do they
need more resources, training or support?
12. Are we involving (and placing responsi-
bility with) everyone who has a role to play?
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And yes, the answers exist
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Armed with answers from your technical
staff, you can take positive action by:

allocating adequate road maintenance
funds year on year

ensuring your road authority has the capac-
ity to develop a coherent annual pro-
gramme of maintenance

making efforts to implement this pro-
gramme efficiently, combining the best of
public and private sector resources.

There is plenty of information available to
help in this task. The resource list overleaf
provides an excellent starting point.

More detailed information can be obtained
from the PIARC World Interchange Net-
work, the Transport Research Laboratory in
the UK, and from the Comité National Fran-
cais de L'AIPCR in France. Contact details
can be found in the reference section.

Time to get motoring!

me
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Describes the principles, design and operation of road

A ﬁ_ﬁﬂjﬁtjmﬁﬁ,ﬁﬁHHmILﬁﬁLﬁ{jﬁﬁﬁmmsmﬁﬂﬂ:mﬁ . management systems. Includes sample outputs and an
noR i ° Road maintenance management institutional appraisal checklist.

A nesduingnndEmiiny 1 concepts and systems
Robinson, Danielson and Snaith, Macmil mift Bumigadicnis dntginjuhidntafen
lan Press, London, 1998 a m o [

Commercial management and financing Up-to-date description of road mainte- - -

of roads nance management from a business Heggiey HEUSUIFIGAIGS] ANARSANMITE BIOE mitn
management perspective. Addresses o - - -

Heggie and Vickers, World Bank Technical Paper policy formation, network management, TGSV G ﬁﬁ,”m‘g DC 1995

No. 409, The World Bank, Washington DC, 1998 o_rgamsat_|ona| responsibilities, |_nforma- o . . .
tion requirements, cost estimating, mitma IHJﬁ"IiLﬁﬁLﬁHEEfQH UNMEUTUISHIT{MBHUS fum N
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Describes the impact of inadequate road Sum@na 1 gju-pimns idimy ndnmwmsmind whwns-

maintenance in developing and transition R .

economies. Identifies institutional and Growed ssnwamey Slegamsansme mo s 3 |

resource constraints to improving road

maintenance. Suggests alternative meth- Management and financing of roads - an

ods for funding road maintenance and agenda for reform

network management by the direct use of Heggie, World Bank Technical Paper No. 275, The

road-user charges, and the creation of World Bank, Washington DC, 1995

semi-autonomous, commercially oriented (existe en version frangaise)

road management organisations. An analysis of the management of roads in sub-Saharan

Africa.
Proposes reforms aimed at getting road networks back
to a satisfactory condition.
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Road maintenance and rehabilitation -
funding and

allocation strategies

Organisation for Economic Cooperation and
Development,

Paris, 1994

(existe en version francaise)

Evaluates methods used in resource allocation
and distribution for maintenance and rehabili-
tation works, taking account of the prevailing
political, economic and social contexts. It pro-
poses guidelines for best and flexible practices
to be instituted in widely differing countries.
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World development report 1994
Infrastructure for Development, Oxford Uni-
versity Press, Oxford, UK, 1994

Explores the link between infrastructure and
development. Discusses the ways for countries
to improve the provision and quality of infra-
structure services. Includes social and eco-
nomic statistics for 132 countries.
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A review of road maintenance econom-
ics, policy and management in develop-
ing countries

Robinson, Research Report 145, Transport
and Road Research

Laboratory, Crowthorne, Berkshire, UK,
1988

Gives examples of the economic benefits of
road maintenance, and discusses the reasons
for the poor condition of road networks.
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Road deterioration in developing countries
Faiz and Harraf, World Bank Report No. 6968,
The World Bank, Washington DC, 1987

(existe en version frangaise)

Demonstrates the costs due to lack of road main-

tenance borne by users in 85 countries. Explores
options for the efficient restoration of networks.
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The road maintenance problem and inter-

national assistance
The World Bank, Washington DC, 1981

Examines road maintenance based on the World
Bank’s experience of supporting programmes in
Asia, Africa and Latin America.
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La gestion et le financement des routes, Programme de
réforme
Heggie, Banque Mondiale, Washington

(voir références en anglais)
ittt ifinamagbdin fanbgingliing
Heggle, GSIIAAIANATIES IS IGRMAIITIMIEIHIEA)

La détérioration des routes dans les pays en développement,
causes et remeédes

Faiz and Harraf, Banque Mondiale, Washington

(voir références en anglais)
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Faiz 551 Harraf GSIIG 1177 FEISING (FE@ARMNT IMIEmANIH
b))
Entretien et réhabilitation des routes, financement et straté-

gie d’affectation OCDE, Paris

(voir références en anglais)
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Vers la commercialisation des routes africaines
Paget, Revue Générale des routes et aérodromes, 1995
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Le savoir-faire Frangais en matiéere d'entretien routier
Ministére de I'Equipement - ISTED, Paris, 1994
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Tos 9886

Gestion de I'entretien routier : formation au management et
reforme
Ministére des Affaires Etrangeres — ISTED, Paris, 1998
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Les routes dans les zones tropicales et déser-
tiques :

Volume 1 : Politique et economie routiere

Volume 2 : Etudes techniques et construction
Volume 3 : Entretien et gestion des routes
Ministere de la Co-opération — Centre Expérimental de Re-
cherches et d'études

du Batiment et des Travaux Publics/Bureau Central
d’Etudes pour les Equipements d’Outre-Mer, Paris, 1991
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Contact details

Transport Research Laboratory
International Development

Transport Research Laboratory

Old Wokingham Road

Crowthorne

Berkshire RG45 6AU

UK

T: +44 134 47 73 131

F: +44 134 47 70 719

e: international_enquiries@trl.co.uk

w: www.trl.co.uk

Department for International Development (DFID)
94 Victoria Street

London SWIE 5JL

UK

T: from UK: 0845 300 4100 (local call rate)
T: outside UK: + 44 1355 84 3132

F: 01355 84 3632

e: enquiry@dfid.gov.uk

w: www.dfid.gov.uk

Adresses utiles

Association Mondiale de la Route / World Road Asso-
ciation (AIPCR/PIARC)

Le Secrétaire général

La Grande Arche

Paroi Nord, Niveau 8F-92055 La Defense Cedex
Paris

France

T:+33 14796 81 21

F: +33 149 00 02 02

e: piarc@wanadoo.fr

w: www.piarc.lcpc.fr

Comité national frangais de I'AIPCR
Monsieur le Président

c/oLCPC

58 Boulevard Lefebvre

F-75732 Paris Cedex 15

France

T: +33 14043 50 28

F: +33 140 43 54 92

e: pilot@Ilcpc.fr

w: www.piarc.lcpc.fr

Cambodian Translation Contact Addresses

Mr. Lim Sidenine,

Director, Road Infrastructure Department,
Ministry of Public Works and Transport
#200, Norodom Blvd.,

Phnom Penh, Cambodia.

T: 855-12-811 583

F: 855-23-428 348

e: WB_PIU2@bigpond.com.kh

H.E. Sous Kong
Under-Secretary of State,
Ministry of Rural Development,
Corner Rd. 169 and Russian Blvd.,
Phnom Penh, Cambodia.

T: 855-16-851 789

F: 855-23-880 007

e: skong_mrd@forum.org.kh
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PIARC - the World Road Association
PIARC was founded in 1908 following the first Interna-
tional Road Congress held in Paris that year, "to ex-
change knowledge and techniques on roads and trans-
portation”. It is the oldest international association
concerned with road engineering, road policy and the
management of road networks. It has evolved over the
years and now has 93 member governments and
other members in 123 countries throughout the
world. The official languages of PIARC are French and
English, and the central office of the Association is
located in Paris.

DFID - the Department for Interna-
tional Development

DFID is the British government department responsi-
ble for promoting development and the reduction of
poverty. The Government elected in May 1997 in-
creased its commitment to development by strength-
ening the department and increasing its budget. The
policy of the government was set out in the White
Paper on International Development published in No-
vember 1997. The central focus of this policy is a
commitment to the internationally agreed target to
halve the proportion of people living in extreme pov-
erty by 2015, together with associated targets includ-
ing basic healthcare provision and universal access to
primary education by the same date.
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