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erOgenHKWc,as;las;Nas;  

sagsg;pøÚvRtUvcMNayR)ak; . 
KµankarEfTaMpøÚvnwgxUcxatxøÜnÉg . 
karCYsCuld¾samBaØnwgkøayCakarCYsCuld¾sµúksµajya:gqab;rh½s . 
pøÚvEdlmanGayukaleRKagsMrab;ry³eBleRcInTsSvtþ tMrUveGayeFVIkarpøas;bþÚrkñúg ry³kalBIbIqñaMeTAvij . 
tMéldwkCBa¢ÚnekIneLIgya:gx<s; . 
esdækic©TTYlrgnUvvibtþi  . 
eTaHCamanfvikartictYcCamYynwgEpnkarEfTaM smRsb nig GTiPaBRtwmRtUv lT§pl TTYl)
annwgxusEbøkKña .  
karbiryaysegçbenHKWsMrab;GñkEdlmanfamPaB nig snñic©½y edIm,bBaÄb;nUvkarx¢H x¢ayenH .  
edayehtufaenAtamTIkEnøgCaeRcIn PaBcaM)ac;sMrab;skmµPaBenH minRtwmEtman lkçN³bnÞan;enaHeT - 
vaCaerOgsMxan;bMput . 
karbriyaysegçbenH BMu)anpþl;cMelIyTaMgGs;enaHeT b:uEnþva)anbgðajGñknUv 
           

 

               1-     etIRtUvsMKal;bBaðaya:gdUcemþc            
2-    etIRtUvTTYlyknUvtMélTwkluyya:gdUcemþc       
3-    GñkNaRtUveFVIGVI    

               4-    bnÞab;mkRtUveFVIGVIbnþeTot    



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 

2 how to get value for money 

3 who does what 

4 where next 
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kt;sMKal;bBaða 
v a K W C a k a r s M x a n ; N a s ; e d I m ,
IdwgnUvtMélTak;TgkñúgkarEfTaMpøÚv ehi-
y n i g t M é l é n k a r E d l  m i n )
anEfTaMpøÚvrbs;Gñk .  
enAkñúgEpñkenH  

• ehtuGVIRtUvmanerOgEfTaM 
• tMélénpøÚvfñl;kñúgsðanPaBGaRkk; 
• ehtuGVIkarBnüaeBlEf-

TaMKWminEmnCaCMerIsl¥ 
 

Recognise the problem 
 
It is 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 is not an option 



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. 
 
 

luyrab;ekad¾ nig rab;ekad¾duløa 
 

R b e T s e R k a m t M b n ; s a h a r a : T V I b G a R h V i k  ³ 
kñúgry³eBlbITsSvtþieK)ancMNayGs;R)ak; cMnYn 150 
ekad¾duløaGaemriksMrab;sagsg;pøÚv .  
edaysarkarEfTaMBMuRtUv)anykcitþTukdak; emøaHehIymYyPaK-
bIénkarvinieyaKTunenH RtUv)an)at;bg; . 
lT§pl ³ 50 ekad¾duløaénRTBüsm,tþirbs;CatisMxan;²RtUv)
anrlay)at;bg; . 



kargarpøÚvfñl; 
pøÚvCasaravnþsMrab; ³  

• BaNiC¢kmµ nig GaCIvkmµ - eFVIkartP¢ab;TIpSarkñúgtMbn; nig 
TIpSaskl . 

• extþ nig Rkug BMuGacrs;ran)anRbsinebIKµanva . 
• tMbn;CnbT n wgRt UvTT YlrgeGaysß itenARk IRke-

dayKµanTUrKmnaKmn_RKb;RKan;. 
pøÚvl¥nwgpþl;nUvkalanuvtþPaB ¬»kas¦ RbsinvaRtUv)anEfTaM)
anRtwmRtUv . 
RbsinebIB M ud UecñaHeT épÞpø ÚvRtUvxUc RbLayRtUvkksÞH 
¬ n a M e G a y m a n T w k l i c p ø Ú v ¦  e h I y  e d a y -
cieBa©ImpøÚvEdlRtUvrukçCatiduHx<s;)anrMxandl;RkEsEPñkGñkebIkbr 
cMnYneRKaHfñak; RtUvekIneLIg . 
pøÚvenAeBlenHkøayeTACapøÚvEdllM)ak eRKaHfñak; nig mantMé-
léføedIm,IeRbIR)as; . 
m i n y U r b : u n µ a n k M N a t ; p ø Ú v n w g B M u G a c e F V I d M e N I r )
ankñúgry³eBld¾yUrénqñaM .  
Cayfaehtu ¬b: uEnþrh½sCagelIsBIkarsµan¦ pø ÚvcaM)ac;
RtUveFVIkarsagsg;eLIgvij-b¤k¾RtUve)aHbg;ecal . 

Roads work 
 

Roads are vital for: 
•  commerce and business – linking local and 

global markets 
•  towns and cities – unable to survive without 

them 
•  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. 



Travel expenses 
 
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. 

R)ak;cMNayelIkareFVIdMeNIr 
TUTaMgBiPBelak ³  vaKWCakargayRsYlNas;nwgePøcfa kark-
sagpøÚvKWRKan;EtCaEpñk mYyb:ueNÑaHéntMéldwkCBa¢Únsrub  .  
tYelxenHrab;bBa©ÚlnUvtMélEfTaM nigtMélsagsg; .  
v ak ¾ r ab ;bBa © ÚlpgEdrn U vt M élEfTa M  eBjeljrbs ;
yanCMniHpgEdr - karcMNayEdlekIneLIgya:grh½senAeBl 
EdlépÞ pøÚvcab;epþImRsutRTuDeRTameRkam  .  
vaCakarsMxan;bMput edIm,IKitBicarNaGMBItMéldwkCBa¢
ÚnsrubenAeBleFVIkarsMerccitþGMBI pøÚvrbs;Gñk . 
 

lT§pl ³  eKalneya)ayEdlqøúHbBa©aMgnUvPaBBitCak;
EsþgEpñkesdækic©  .  



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. 

Bn§EdlemIlmineXIj  
CaFmµtaenAeBlpøÚvminl¥ kareFV IdMeNIrrbs;mnusSmñak;
²RtUvcMNayeBlyUr . eRbg \n§³rbs;BYkeKRtUvx¢Hx¢ay 
yanCMni³RtUvxUcxat ehIycMnYneRKaHfñak;ekIneLIg  . tMél 
eTAelIEpñkesdækic©KWFMsem,ImNas;  .  
 
sMrab;erogral;TWkR)ak; 1duløashrdæGaemrik Edlmin)
anvinieyaKeTAelIkarEfTaMpøÚv GñkeRbIR)as;pøÚvRtUvx¢Hx¢ayR)ak;
cMnYn 3duløaGaemrik eTAelItMéldwkCBa¢ÚnbEnßm  ¬ehIy pøÚve-
nAEtcaM)ac;RtUvCYsCul¦ . RKYsarCaeRcIn-cMNayCamFüm 
15°énR)ak ;c MNUlrbs ;  eKeTAel Ikard wkCBa ¢ Ú n-
rgnUvkarxUcxat . dUcenHeFViGaCIvkmµ EdlmanlkçN³Rblg 
RbNaMgtic b¤ k¾RtUvpøas;bþÚrTItaMgepSgeTot edIm,Ikat;
bnßytMéldwkCBa¢Ún .  
 
man\T § iBltYK uNkarxUcxatenAeBlEdlplb:HBal;
éntMélbEnßmTaMgenHeRCotcUlqøgkat;tamesdækic© .  
 
FmµtaenAeBlEdlbNþaypø Ú vrgkarx Ucxat RbeT-
sTaMgmUlRtUv)at;bg;nUvRTBüsm,tþi cMbg² Edl)ansagsg;
eLIgCaeRcInqñaM  .  RTBüsm,tiþsmiT§iRtUv)anbegáIteLIgCamYy 
nwgkareRbIR)as;TwkR)ak;eBlevla nig famBld¾FMeFg . 



It can take billions… 
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 re
construction costs of US $40 billion. 
Result: an average net cost of US $330 mil-
lion wasted on avoidable reconstruction in 
each country. 
 
…but shouldn’t have to 
Zimbabwe plans periodic maintenance of ru
ral roads using a 12-year cycle. 
Result: a stable network, showing no overall
annual increase in ‘roughness’ (a key indica
tor of a road network’s health). 

vaGacmantMélGs;rab;ekad¾ 

TUTaMgBiPBelak ³ karviPaKfµI²énRbeTscMnYn 85GMBIrebobénkarEbkEckfvikarEf-
Ta Mpø Úv ya:gdu UcemþcenaH )anbgðajfa karcMNayR)ak;  US$ 12 

ekad¾eTAelIkarEfTaMbgáa Gac beBa¢os)annUvtMélsagsg;eLIgvijcMnYn US$ 40 
ekad¾duløashrdæGaemrik  . 

lT§pl ³  tMélsuT§CamFümcMnYn US$ 330 landuløashrdæGaemrik)ancMNay 
eTA elIkarsagsg;eLIgvijEdlGaceCosvag)anenAkñúgRbeTsnImYy² .  
 

>>>>>>>>>>b:uEnþminKYreFVIeLIy  
RbeTs Zimbabwe eFVIEpnkarEfTaMxYbsMrab;pøÚvlMedayeRbIxYbry³eBl 12qñaM .  

lT§pl ³  bNþaypøÚvmanesßrPaB edayBMubgðajeGayeXIjCaTUeTAnUvkarekIneLIg 
PaBrdak;rdub  ¬snÞsSn_cg¥úlbgðajd¾sMxan;énbNþaypøÚvEdlmanPaBmaMTaMl¥¦. 



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: 
•  maintain existing roads before funding 

new ones 
•  make sure it is done today, and every 

day 
 
(Because tomorrow, it will be much more 
expensive.) 
 

tMéléneBlevla 
pøÚvfµIKWmantMéléfø RbEhl US$ 175,000 kñúgmYyKILÚEm:
RtsMrab;pøÚvRkalBIrExS CaFmüm . karEfTaM-
CaRbcaMénpøÚvenHKWRbEhl US$ 6,000 kñúgmYyqñaM . 

karminykcitþTukdak;EfTaM vanwgmantMélbI b¤ bYndg-
dUceTAnwgtMélEdlsagsg;pøÚv eLIgvijdUecñaHEdr .  

tamn½yesdækic©vij karenHvaCakarcMNayEdlminGackarBar)
aneLIy . 

RbsinebIfvikamankarxVHxat ehIyEdlvaFmµtaCakarBitenaH 
manEtTisedAénkarcat; viFankard¾smehtusmplEtb:ueNÑaH  ³ 

• EfTaMpøÚvEdlmanRsab;muneBlpþl;fvikarsagsg;pøÚvfµI 

• eFVIeGayR)akdfakarEfTaMenHRtUv)aneFVIéf¶enH ehIyCaero-
gral;éf¶  

¬BIeRBaHfaéf¶Es¥k vanwgmantMéléføeRcInCagenH¦ .  
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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: 
 
•  planned funding 
 
•  strategic spending 
 
•  technical priorities 
 
•  informed decisions 

TTYlyktMélTwkR)ak; ¬TTYl)anpll¥rvagKuNPaB-tMél¦ 
begáInfvikarEfTaMpøÚvKWCakarcab;epþImd¾mansar³sMxan;bMput. b:uEnþRtwmEtfvikarmYymux KWBMuRKb;RKan;eLIy.  

enAkñúgEpñkenH ³ 

• fvikareRKagTuk 

• karcMNayRbkbedayyuT§isa®sþ 

• GTiPaBEdlmanlkçN³bec©keTs 

• esckþIsMerccitþEdlRtUv)aneFVIedayp©itp©g;eBjelj 



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. 

tMelIgéføeRbg\nÞn³ 
RbeTseGtüÚBI ³ kñúgqñaM 1997 mUlniFipÚøvrbs;CatiRtUv)anbegáIteLIg 
edIm,IFana pÁt;pÁg;fvikaEfTaMbNþaypÚøvCati pøÚvtMbn; nig pøÚvRkug . 
RbPBcMbgénR)ak;cMNUl KWkar RbmUlBn§elIeRbg\nÞn³edaybg;pÞal;
eGaymUlniFipøÚv . karRbmUlBn§enH)aneFVIeGay ekIneLIgnUvtMélbEnßm 
12>5° eTAelItMéleRbg\nÞn³ b:uEnþRtUv)anyl;RBmTTYlyk ya:gqab;
edayGñkeRbIR)as;pøÚv . 

vIFImYyeTot edIm,Ibegá InfvikarpøÚvmanrab;bBa©ÚlnUvtMélb½NÑsMKal;
yanynþ karbg; R)ak;elIkardwknaMTMnijqøgkat; nig karpak-
Bin½yelIkarpÞúkelIscMnuHkMNt; . 

lT§pl ³ GñkeRbIR)as;pøÚvCYybg;nUvtMélEfTaM . 



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. 

ebskkmµEsVgrkfvikar 
karsagsg;KWmantMélEtmþgb:ueNÑaH karEfTaMKWmanCaerogrhUt . ehI-
yenAeBlEdl pøÚvman cracrPaBmmajwk tMélEfTaMekIneLIg . 
dUecñHKMeragEpnkarfvikary³eBlyUrKW mansar³sMxan; Nas;  .  

CaRbéBNIrdæaPi)alCaGñkx©Ibul ehIynaykdæanBn§daCaGñkpþl;fvikar . 
b:uEnþmansMBaFCaeRcIn eToteTAelIfvikarTaMgenH . KnøwHsMxan;
KWrknUvfvikareTogTat; ehIyRbeTsCaeRcInkMBugEsVgrk RbPBpþl;
fvikaCMerIsepSg²eTot . 

Ca]TahrN_vaCaerOgFmµtaedImI,pSaP¢ab;fvikaeTAnwgkMritGñkeRbIR)as;pøÚv . 
rdæaPi)alCaeRcIn\LÚvenH rMBuwgeGayGñkeRbIR)as;pøÚvbg;éføEfTaM edaycat;
TukpøÚvkñúgrebobRbhak; RbEhlKñaeTAnwgbriFan 
epSg²dUcCaRbiysnIyTUrKmnaKn_ nig GKÁIsnICaedIm .  

tMélGñkeRbIR)as;EbbenHrab;bBa©ÚlnUvtMélBn§elIeRbg\nÞn³tMélb½NÑsMKal;
yanþ CMni³ nigBn§pøÚv. rdæaPi)alk¾)
anbegáItnUvKMeragkarédKUrfµImanlkçN³RbDitBaØaN CamY-
yshKmn_mUldæanedIm,I EckrMElkecjnUvtMélEdleRbIR)as;pøÚv  .  

dMeNaHRsaymYyeTotsMLwgeTAelIEpñkÉkCn. CamY-
ynwgRkbx½NÐkic©snüaRtwmRtUv EpñkÉkCn GacnwgeFVIkarvinieyaK)anl
¥enAkñúgkarEfTaMpøÚv RbsinebIplcMeNjeTAnwgmuxCMnYjRtUv)anbgðaj 
eGayeXIjfaGacTajyk)anBItMélEfTaM . 
 

R)ak;EfTaMcaM)ac;RtUvFanaeGay)an.  meFüa)aymYyedIm,IsMerceGay)andl;
nUv;karFanaenHKW RtUvbegáIteLIgnUvmUlniFipøÚvEdl-
mansV½yPaBsMedArkSaeGay)anl¥nUvbNþajpøÚv . 



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. 
 

karbiTxÞb;pøÚv 

RbeTs tg;hSanI (Tanzania) : karxkxanEklMGrnUvcg
¥ÚrExSTwkd¾samBaØmYy)anbgá karxUcxat dl;pøÚvfñl; 
RbEvgpøÚv 3Km ehIynaMeGaymankarBnüaeBlya:
gyUrEdl enAEtbnþekItman . 
 

lT§pl ³ bBa¢ITwkR)ak;srubmancMnYn 5 dgx<s;CagTWkR)ak;
EdlcaM)ac;edIm,IeFVIkar CYsCulkargartMbUg . 

 



Right time, right place 
 
Maintenance is unlikely to be needed simultane-
ously along the entire length of a road: the secret 
is to apply maintenance at the right time – and in 
the right place. If interventions are too early (or 
too late), money is 
wasted. 
 
Take a new paved road. Typically, for 5 or 6 years 
its condition deteriorates slowly. Only light main-
tenance is needed. 
 
Then the road enters a critical phase, which may 
last no more than a couple of years. As the run-
ning surface fails, re-sealing is needed – before 
it’s too late. Otherwise, further repairs are inevita-
ble: repairs costing up to four times as much as 
action taken at this critical time. 
 
This sort of problem is typically seen with net-
works of any kind: the weakest part compromises 
the integrity of the system – and thus needs pri-
ority attention. So, if a bridge – or just 30 metres 
of road – becomes 
impassable, long stretches of perfectly good road 
on either side become useless. 
 
Good strategic thinking will avoid disappointing 
results. Several richer countries, for instance, 
have rapidly deteriorating roads despite heavy ex-
penditure on periodic maintenance. 

eBlevlaRtwmRtUv TIkEnøgRtwmRtUv 
karEfTaMvaRbEhlminRtUvkarcaM)ac;
RtUveFVIdMNalKñatambeNþayRbEvgpøÚvTaMgmUlenaHeT ³ Gaf’ kM)aMgKWRtUvpþl;
karEfTaMeGay)anTan;eBlRtwmRtUv ehIynigenATIEnøgRtwmRtUv .  

RbsinebIGnþraKmn_eFVIeLIgmuneBlkMnt; ¬b¤k¾eRkayeBlkMnt; ¦ R)ak;kas;nwg 
RtUvx¢Hx¢ay .  

eyIgyk]TahrN_pøÚveTIbnwgRkalehIyfµI . CatYya:gsMrab;ry³eBl 5 b¤ 6 qñaM 
sßanPaBrbs; vaRtUvRTuDeRTambnþicmþg² . manEtkarEfTaMtictYcb:
ueNÑaHEdlcaM)ac;  .  

bnÞab;mkpøÚvRtUvQancUldMNak;kareRKaHfñak;EdlGacbnþminelIsBIry³eBl 2 b¤ 
3 qñaM eLIy . enAeBlEdlépÞebIkbrFøak;RTuDeRTam karRkalP¢
iteLIgvijKWCakarcaM)ac; eBlEdlvaminTan; hYskMNt;. ebImindUecñHeT kar-
CYsCulbnþeTot nwgminGaceCogput)aneLIy karCYsCulman tMélrhUtdl;
eTAbYndgeRcInCagTwkR)ak; EdlRtUvcMNaykñúgeBld¾sMxan;enH . 

bBaðaEbbenHKWRtUv)aneXIjCatYya:genAtambNþaypøÚvRKb;RbePT. EpñkEdlcu-
HexSayeFVIeGay xUcxatdlRbBn§½TaMgmUlrbs;pøÚv  . 

dUecñHehIytMrUveGaymankarykcitþTukdak;CaGTiPaB . RbsinebIs<an b¤ 
k¾faRtwmEtpøÚvRbEvg  30m - BMuGaceFVIdMeNIrqøgkat;)ankMNat;pøÚvd¾Evgl¥
\tex©aHrbs;pøÚv enAEpñkNamYyk¾edaynwg køayCa\tRbeyaCn_  . 

karKitRbkbedayyuT§sa®sþl¥ nwgeCosvag)annUvlT§plEdleFVIeGayxkcitþ. 
RbeTssm,Úr EbbmYycMnYn Ca]TahrN_manpøÚvFøak;cuHRTuDeRTamya:grh½s 
fVIebImankarcMNayya:gF¶n;eTAelI karEfTaMk¾eday . 



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. 
 

pøÚvFM bBaðaFM 
RbeTs eknj:a (Kenya)  kñ úgb: unµanqñaMénkargarEfTaMBM u)
aneBjeljTukeGaypøÚvFMBITI Rkug Nairobi eTA Mombasa TTYlrgeR-
KaHya:gxøaMg  . kñúgqñaM 1997 ePøógFøak; xøaMgeFVIeGayxUc 
xats<ancMnYnBIr nig kMNat;pøÚvCaeRcInkEnøg .  

lT§pl ³ ry³eBlCaeRcInExmankarrGak;rGYsenAkñúgRbeTsCati 
edayehtufa kMNat;pøÚvd¾EvgminGacRtUveRbIR)as;)ankñúgeBlePøóg ehI-
ymankarlM)akeTaHbIfaenA kñúgrdUvGakasFatuekþAk¾eday  .         

 



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 all 
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. 

GTiPaBEdlRtUv)anpþl;eGay 
edIm,ITTYl)annUvplb:HBal;CaGtibrma GTiPaBc,as;Nas;RtUvEt)
ankMNt;eLIg.  

pøÚvCatiEdlmancracreFVIdMeNIrcMgayEvgmanmuxgarxusEbøkKñaya:
gxøaMgeTAnwgpøÚv EdlP¢ab;tMbn;.  lMdab;fñak;
énmuxgarenHCaTUeTAbgðajeGayeXIjya:gc,as;kñúglkçx½NÐ 
TaMgBIréncMnYncracr nig cMNat;fñak;pøÚv ¬pøÚvCati pøÚvRsuk pøÚvtMbn;  .l. 
¦ .  

FnFanxSt;exSayCaFmµtamann½yfakarsMerccitþmankarlM)ak. 
dUcenHGñkkMNt;neya)aycaM)ac; RtUvRtYtBinitüemIleLIgvijdl;
bNþaypøÚvrbs;BYkeK edaycat;eTAtam RbePT sßanPaB nig kMritcracr. 

bnÞab;mkBYkeKGacGnuvtþnUvkareqøIytbd¾manlMnwgmYyeTAnwgpøÚvTaMgGs;
enAkñúgRbePT nImYy² .  

CatMbUgBYkeKGaccaM)ac;RtUvRbmUlpþúMnUvFnFancMeBaHpøÚvEdlmankareRbIR)as;
eRcIn nig sMxan;bMput ehIy edaHRsaycMeBaHEtbBaðaEdlmanPaBcaM)ac;
bnÞan;eTAelIpøÚvtUc²mancracrtic .  

kareFVIenHvaminTan;RKb;RKan;eT b:uEnþvaRbesIrCagkarminykcitþTukdak;
elIbBaðaTaMgRsug enaH .  

enHcg;niyayfa RtUvcg;caMfacMeBaHpøÚvNamYyk¾eday tMélénkarsþareLIg-
vij nwgbnþekIneLIg\t Qb;QrCaerogral;qñaMeRBaHEtkarBMu)anykcitþTukdak;
EfTaM. karEdlRbesIrbMputenA eBlenaHKWRtUv epþateTAelIkarEfTaMRbkbe-
dayRbsiT§iPaBdl;pÚøveRbIR)as;sMxan;²TaMgGs; .  



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. 

pøÚvRbkbedaybec©kviTüa 
TYUTaMgBiPBelak ³ sMnMuÉksarcgRkgenAkñúgRbBn½§eGLicRtUnic (HDM) 

elIkargarRKb; RKg nig GPivDÆn_pøÚvFMKWeFVIeLIgedIm,
IviPaKeTAelIyuT§viFIEfTaMEdlmanCMerIsepSg² . manRbeTsRbmaN 60 
\LÚvenHeRbIR)as; HDM-III kMEnERbelIkTI 3  . 

kMEnERbcugeRkaybg¥s; HDM.4 EdlmanniyayBI
\T§iBlénkarkksÞHcracrN_ nig plb:HBal;Epñkbrisßan nwgGacTTYlrk)
anenAcugqñaM 1999 BIsmaKmpøÚvfñl; BiPB elak (PIARC)  . 
 
lT§pl ³ eRbIR)as;nUvsMnMuÉksarcugeRkaybg¥s;Edl)
ancgRkgeLIgedayman eKal bMNgc,as;las; 
mann½yfaGaceFVIeGaykarsMerccitþEpñkvinieyaKTun)anl¥RbesIr . 
 



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 type 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. 

esckþIsMerccitþEdlRtUv)aneFVIedayp©itp©g;eBjelj 
edIm,IeFVIkarsMerccitþeGay)aneBjeljl¥GñkRKb;RKgRtUvkarnUvTinñn½yEdlGacTukcitþ)an . bNþa GgÁkarEfTaM-
pøÚvRbkbedayRbsiT§iPaB)andwgc,as;GMBIbNþaypøÚvrbs;BYkeK ehIybnþeFVIkarviPaK nig RbmUlykTinñn½yfµI²edIm,
IrkSaeGay)annUvBt’manEdlGac Tukcitþ)an . 

b:uEnþkarRbEmlRbmUl nig kareFVIeGayBt’manTaMgenaHmanlkçN³Tan;sm½y KWvamantMéléføNas; dUcenH eyIgcaM)ac;
RtUvdwgeGay)anc,as;GMBIRbsiT§PaBtMélénTinñn½ynimYy² . 

• etIRbePTTinñn½yGVIEdlcaM)ac; ? 

• etIKuNPaBénTinñn½ydUcemþcEdlGacRbmUlyk)an ? 

• etITMhMTinñn½yb:unµanEdlGacdak;bBa©ÚlCaeTogTat;eTAkñúgRbBn§½?  

brimaNkMNt;énBt’manEdlGacTukcitþ)anKWmankareRbIR)as;)aneRcInCagbrimaNd¾ eRcInénTinñn½y EdlminsuRkit b¤ 
minTan;sm½y . karviPaKTinñn½yedayeRbIR)as; lkçN³vinicä½yesdækic©niyamdUcCatMélsuT§naeBlbc©úb,nñ nig 
GRtaplcMNUlxagkñúg nwgCYyFanadl;GTiPaBEdl Ep¥kelIplRbeyaCn_Cab;Tak;TgCamYynwgkMritfvikarpþl;
eGayepSg²Kña  . 

CamYynwgTinñn½yd¾l¥ nig karviPaKEdlmaneRscGñkGacRtYtBinitüeLIgvijnUvtMélyuT§sa®sþepSg² cab;
taMgBIkarFananUvpøÚvecjcUlsMxan;²rhUtdl;karrkSa)anTaMgRsugnUvtMélbNþaypøÚv .  

karRbesIrbMputenaHKWfaeFVIeGaytMéldwkCBa¢ÚnsrubmankMritGb,brma ehIydUecñHpþl;plRbeyaCn_ dl;
esdækic©TaMgmUl .  

bec©kviTüasBVéf¶GacCYykñúgkargarenH ]TahrN_RbBn§½RKb;RKgpøÚvedaykMuBüÚT½rCYydl;karRbmUl Tinñn½y ehI-
ynwgbegáInel,OnkñúgtMNak;kaleFVIkarviPaK .  

eTaHbIya:gNak¾edaycMelIyEdlGñkTTYl)annwgRKan;EtmanlkçN³RtwmRtUvdUceTA nwg Tinñn½y b:ueNÑaH . 
CaFmµtardæaPi)alpøÚvbegáItnUvRbBn½§RKb;RKgTinñn½yCamUldæansin ¬b:uEnþCaTinñn½yEdl caM)ac;bnÞan;¦ muxnwgBicar-
NanUvsMNMuÉksarEdlmanlkçN³TUlMTUlaybEnßmeTot. 
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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 
 

etIGñkNaRtUeFVIGVIxøH? 
kareFVIesckþIsMerccitþEpñkhirBaØvtßúeGay)
anRtwmRtUvKWmansar³sMxan;CaTIbMput . kar eRbIR)as;
FnFan)anl¥ KWCaKnøwHd¾sMxan; . 

enAkñúgEpñkenH ³ 

• karTTYlxusRtUvc,as;las; 

• karcUlrYmTUlMTUlay 
•karCMrujelIkTwkcitþdl;RbCaCn 



All aboard 
 
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. 

TaMgGs;KñaenAelInava 
RbeTsGaRhVIkxagt,Úg ³ RkumRbwkSaPi)alpøÚvfñl;RbeTsGaRhVIkxagt,ÚgKWCaKMrUrd¾ l¥énédKUrd¾ 
sMxan;²EdlBak;Bn§½ . Bak;kNþalsmaCikKWmkBIEpñkÉkCn nig GgÁkar eRkArdæaPi)al ¬]
TahN_ ]sSahkmµdwkTMnij nig rfynþdwkGñkdMeNIr GCIvkmµepSg² GñkeRbIR)as;yanynþ 
EpñkGb;rM nig viC¢aCiv³visVkmµ¦ Bak;kNþalepSgeTottMNageGay CaRbeyaCn_dl;rdæaPi)al extþRkug 
nig kñúgtMbn;.  

RkumRbwkSaPi)aleFVIkarsMrbsMrYlkarGPivDÆn_vis½ydwkCBa¢Ún ehIyeKalbMNgrbs;RkumRbwkSa 
Pi)alrab;bBa©ÚlnUvkarEfTaMpøÚvCati ¬pøÚvmYycMnYnmankarRbmUlBn§¦ 
k¾dUcCakareFVIkarcMNayfvika EdlGacrk)aneGaymanRbsiT§iPaBbMput . 

enAkñúgqñaM 1998 karTTYlxusRtUvrbs;RkumRbwkSaPi)alRtUv)anRbKl;eTAeGayfñak;extþ . 
kñúgeBl CamYyKñaenHnaykdæandwkCBa¢Ún)anFanadl;EpñkRkbx½NÐrdæ)al nig c,as;TMlab;
eGay)an RtwmRtUv .  

lT§pl ³ kareFVIskmµPaBmanlkçN³RbesIreLIg edayeFVIeGaymankarcUlrYmBIRKb;
PaKIEdl Bak;Bn½§  . 



"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. 

{GñkRtUvTTYlxusRtUv¡} 

bNþajpøÚvEdlmanRbsiT§PaB 
KWGaRs½yeTAelIRbCaCnenAkñúgGgÁkarCaeRcIn . dUecñHvaman 
sar³sMxan;Nas;EdlfaRKb;²KñamanKMnitc,as;las;
elIkarTTYlxusRtUvrbs;BYk eKCakarBit karepÞrkarTTYlxusRtUve-
dayRbugRby½tñGackat;bnßynUv tMélcMNay)anEfmeTot .  

karpþl;eGaynUvsV½yPaB nig karTTYlxusRtUvc,as;las; GgÁka-
rEdlRKb;RKgbNþajpøÚv nwg GaceFVIkarcMNayFnFanrbs;xøÜn)anl
¥RbesIr . dUecñHenAeBlEdlrdæaPi)alepþatkarykcitþTuk dak;
eTAelIeKalneya)ay rdæ)alpøÚvRtUveFVIkarGnuvtþnUveKalneya)
ayenaHedIm,ITTYl)annUvtMél RbsiT§PaBtamEdlGaceFVIeTA)an . 

kareFVIkarEfTaMtamry³karedjéføRbKYtRbECg k¾Gacpþl;
eGaynUvKuNRbeyaCn_d¾manRbsiT§i PaBpg . bEnßmBIelIenHeTot-
kareFVIkic©snüaeFVIpøÚvGacCYydl;kargareFVIenAkñúgtMbn; ehIynwg 
eCosvagnUvtMéld¾x<s;eTAelIBlkmµEpñksaFarN³EdlRtUveFVICa   : 
T½B yamRbcaMkar  :  .  
ral;vibtþielIkargarRbtibtþikarNak¾eday cab;
taMgBIkarRtYtBinitürfynþEdlmanTMgn;elIs ehIynigc,ab;
suvtßiPaBrhUtdl;karsMGatkaksMNl;eRKaHfñak; TegVIénkarkMNt;
eGay)anya:g c,as;las;nUvkarTTYlxusRtUv 
nwgnaMmknUvGtßRbeyaCn_ . 



National savings plan 
 
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. 

EpnkarsMécrbs;Cati 

RbeTs butsVaNa  (Botswana) :  visVkreFVIkarpÞal;
CamYyRbCaCnenAmUldæan eFVIkar GPivDÆn_kareRbIR)as;sMPar³kñúgRsuk 
edIm,IEfTaMnwgCYsCYlpøÚvlMCnbTEdlmancMnYncracrtic . 

lT§pl ³ R)ak;EdlsnSM)anBIkarcMNayeLIgdl; 30° .  

RbeTs hVaMgLg;  (Finland) : RbmaNCag 100 000Km én-
pøÚvÉkCnRtUv)andak;bBa©Úl edayRsbc,ab;eGayCapøÚvshRbtibtþi . 
pøÚvenHpþl;nUvsiT§iqøgkat;eTAmkCasaFarN³ Cakar pøas;bþÚrdl;rdæaPi)
albg;pþl;CaviPaKTaneTAelIkarRKb;RKg nig tMélEfTaM . 
lT§pl ³ pøÚvTaMgenHmancracreFVIdMeNIrCamFümcMnYn 45 yanCM-
niHkñúgmYyéf¶EdlmantMél TabcMeBaHrdæaPi)al . 



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. 
 

GtifiCneBjcitþ 

vamansar³sMxan;Nas;edIm,IEbgEcknUvkarTTYlxusRtUvsMrab;
bNþajpøÚv . 

CMhantMbUgKWRtUveFVIeGayR)akdfardæaPi)
alpøÚvTTYlyknUvkarTTYlxusRtUvTaMgRsug. karkMNt; eKale-
dAeGay)anc,as;las;eTAelIKuNPaBtMél nig eBlevla KWcaM)
ac;CaTIbMput  .  

GñkeRbIR)as;pøÚv GaCIvkmµ BaNiC¢kmµ nig ksikmµTaMgGs;
KWCaGtifiCnénehdæarcnasm<½n§pøÚv . dUcKñaenHEdr 
shKmk¾mancMENkCak;lak;
mYypgEdrenAkñúgkarEfTaMpøÚvmUldæan . enACitbMput eTAnwgbBaða 
BYkeKmancMeN³dwgmUldæand¾mantMélbMput . 

edaybgáeGaymankarcUlrYmBIbNþaPaKIEdlmancMNab;
GarmµN_TaMgGs; ehIykarTTYlsÁal; BYkeKenAkñúgeKalneya)
aydwkCBa¢ÚnCapøÚvkar nwgCYyCMrujdl;dMeNIrkarEfTaMrYmKña .  

kardwknaMRbCaCneGaycUlmkkñugdMeNIrkar 
naMmknUvGtßRbeyaCn_CaeRcIn .  

RbsiT§iPaBKW)anmkedaykarelIkTwkcitþtamkarP¢ab;TMnak;
TMngGñkeRbIR)as; GñkpÁt;pÁg;esvadwkCBa¢Ún nigGñkEdlTTYlx-
usRtUvcMeBaHbNþajpøÚv ehIyR)ak;kas;nwgRtUv)ansnSMsMéc . 



Engineering change 
 
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. 

karpøas;bþÚrkñúgEpñkvisVkmµ 

RbeTs hSMb‘Í (Zambia) RkumRbWkSaPi)alpøÚvrbs;Cati)
anGeBa¢IjsmaCiksmaKm CatiénTIRbWkSavisVkr edIm,
IeFVIkaredjéføsMrab;kic©snüaerobcMkmµviFIEfTaMrbs;
RkumRbwkSaCnbTcMnYn40Rsuk EdlTTYlxusRtUv cMeBaH-
pøÚvlMCnbTRbEvg 16000KILÚEm:Rt  (16 000Km) .  

lT§pl ³ RkumRbwkSaPi)alRbKl;kargarEfTaMEdl)
anGnum½t eFVIkarTUTat;R)ak;tam 
ry³mUlniFipøÚvEdlRkumRbwkSaxøÜnÉgCaGñkRKb;RKg  . 

 



Mobilising skills 
 
Skilled people are an essential part of the 
solution. But to unleash their energies, 
they need to believe that road mainte-
nance is a priority worth their effort. 
 
Senior management must therefore signal 
that road maintenance is now an area 
where skilled management can shine – 
and be noticed. 
 
As responsibility is delegated, organisa-
tional energy increases. Responsibility 
also gives people - at all levels - the incen-
tive to find solutions, not just problems. 
 
Decision-makers need to look at existing 
human resources. Are there sufficient en-
gineers, technicians and administrators to 
tackle the country’s road maintenance 
problem – today and tomorrow? 
 
If so, do have they the relevant skills, 
equipment – and freedom of action – to 
get on with the job? 
 
If not, what needs to change to encourage 
operations that are more effective? 

karekNÐRbmUlCMnaj 

RbCaCnEdlmanCMnajKWCaEpñkd¾sMxan;éndMeNaHRsay . b:uEnþedIm,
IbeBa©jfamBlrbs;eKBYkeK caM)ac;RtUveCOfa karEfTaMpøÚvKWCaGTi-
PaBmantMélsmeTAnwgkarcMNay RbwgERbgrbs;BYkeK .  

dUecñHRkumGñkcat;Ecgfñak;elI RtUvEtpþl;CasBaØafakarEfTaMpøÚv
\LÚvenHKWCaTIkEnøg EdlRkum manCMnajGaceFVIkardusxat; nig eFVI-
karkt;sMKal; .  

edayehtufakarTTYlxusRtUvRtUv)anepÞr emøaHehIykMlaMgénkare-
robcMcat;EcgmankarekIneLIg. karTTYlxusRtUvk¾)anpþl;
eGayRbCaCnenARKb;Can;fñak;nUvkarelIkTwkcitþ edIm,IEsVgrkdMeNaH 
RsayedayminEmnRtwmEtbBaðaenaHeT .   

GñkeFVIesckþIsMerccitþcaM)ac;
RtUvsMLwgrkemIlnUvFnFanmnusSEdlmanRsab;. etImancMnYnvisVkr 
Gñkbec©keTs nig GñkRKb;RKgrdæPi)alRKb;RKan;b¤eTedIm,
IBinitüedaHRsay bBaðaEfTaMpøÚv rbs;RbeTs - enAéf¶enH nigéf¶Es
¥k ? 

RbsinebImanRKb;RKan; etIBYkeKmanCMnajTak;
TineTAnwgkargareRKOgcRk nig esrIPaBénkar cat;Ecg edIm,
IeFVIkargarenHEdrb¤eT ? 
RbsinebIKµanvij etImanGVIcaM)ac;RtUveFVIkarpøas;bþÚredIm,ICMrujdl;
RbtibtþikareGaymanRbsiT§iPaB RbesIreLIg .  
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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. 

etIRtUveFIVGVIbnÞab;eTot ? 
=
mKÁúeTsk¾enHBMuGacpþl;nUvcMelIyTaMgGs;)aneT . dUcenHEpñkenH 
manpþl;CasMeNIeTA elITIkEnøgedIm,
IEsVgrkBt’manlMGitbEnßmeTot . 



The questions 

sMnYr 



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? 

nig KUsbBa¢ak;nUvGVIEdlcaM)ac;RtUveFVIedIm,IsMerc)anEbbenH . 

va)aneqøIytbeTAnwgsMnYrTUeTACaeRcIn . \LÚvenHGñkRtUvkarnUvBt’manCak;lak;GMBIRbeTsrbs; Gñk . GñknwgRtUvsYrCMnajkarrbs;
xøÜnedIm,IeqøIynwgsMnYrsMxan;² . 

kt;sMKal;bBaða  

1-    etIbNþajpøÚveyIgmantMélb:unµan ehIyetIvanwgmantMélb:unµanedIm,IeFVIkarpøasbþÚrfµI? 

2-           etIpøÚvrbs;eyIgsßitkñúgsßanPaBdUcemþcehIy eyIgRtUvcMNayGs;b:unµaneTAelIsßanPaB d¾GaRkk;rbs;pøÚvTaMgenaH ? 

3-           etIkarcMNayrbs;eyIgkñúgmYyqñaMb:unµaneTAelI ³  k- pøÚvfµI / x- sþareLIgvij / K- CYsCul ? 

4-            etIvamantMélb:unµanedIm,I  k- rkSapøÚveGayenAdEdl / x- eFVIeGayRbesIreLIg? 

TTYlyktMélTwkR)ak;  

5-            etIbNþajpøÚvrbs;eyIgmankmµviFIEfTaMbgáaEdlGacTukcitþ)anEdrb¤eT?  

6-            etIvanwgmanRbsiT§iPaBEpñktMélRbesIrEfmeToteT ebIeyIgeFVIkarbgVilfvikarsagsg; fµIeTACakarEfTaMvijenaH? 

7-           etIeyIgGacFanaya:gNa edIm,IeGaymannUvfvikarEfTaMRKb;RKan;GacsgÇwmTukcitþ)an RbkbedaynirnþPaB nig eTot-
Tat; ?  

8-    etIyuT§saRsþrbs;eyIg RbsiT§iPaB nig PaBskþisiT§ieRbobeFobCamYyRbeTsepSg² eTot manlkçN³ya:gdUcemþc ?  

GñkNaeFVIGVIxøH 

9-              etIBt’manRKb;RKgsMxan;²Gacrk)an b¤eT? ¬cMelIyeTAnwgsMnYr1-8nwgbgðajeGayeXIj ¦ 

10- etIbec©kviTüa nig RbBn§½GVIEdlmaneRbIsBVéf¶ ehIyeyIg)aneRbIR)as;vaRbkb eday RbsiT§iPaBEdr b¤ eT ? 

11-         etIGñkCMnajkarrbs;eyIgGacCYyya:gdUcemþc? etIBYkeKRtUvkarFnFankarbNþúHbNþal b¤karKaMRTbEnßmEdr b¤ eT ? 

12- etIeyIgman)anbMpus ¬nigRbKl;karTTYlxusRtUvdl;¦ GñkNamñak;EdlmantYnaTIedIm,I GnuvtþkargarenHEdrb¤eT ? 



And yes, the answers exist 

CakarBitNas; cMelIyKWman 



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-
çais de L’AIPCR in France. Contact details 
can be found in the reference section. 
 

Time to get motoring! 

Rbdab;CamYynwgcMelIyBIbuKÁlikbec©keTsrbs;Gñk GñkGaccat;
viFankarRbkbeday 

viC¢maneday ³ 

• EbgEckfvikareGay)anRKb;RKan;BImYyqñaMeTAmYyqñaM 

• RtUvR)akdfaGaCJaF½rpøÚvrbs;GñkmansmßPaBedIm,
IGPivDÆn_kmµviFIEfTaMRbcaMqñMaCab;lab;l¥ . 

• eFVVIkarBüayamedIm,IGnuvtþkmµviFIenH eGay-
manRbsiT§PaBedaydak;bBa©ÚleGay)anl¥nUvFn FanEpñksa-
FarN³ nig EpñkÉkCn . 

manBt’manCaeRcInEdlGacrk)anedIm,ICYykñúgkic©karenH . bBa¢
IRbPBFnFanÉksarEdlman enATMB½rxageRkaypþl;nUvcMnuccab;
epþImd¾l¥\tex©aH .  

Bt’manlMGitbEnßmeTot GacTTYlyk)anBIbNþajpøas;
bþÚrsklelakénsmaKmpøÚvfñl;BiPB elak (PIARC) mnÞIrBie-
saFn_RsavRCavpøÚvfñl; nig dwkCBa¢ÚnenAkñúgRbeTs Gg;eKøs ehIynig 
BIKN³kmµaFikarCati)araMg (de L'AIPCR) enAkñúgRbeTs)araMg . 
Gas½ydæanTMnak;TMng lMGitGacrk)anenAkñúgEpñkÉksareyag . 
 

dl;eBlevlaEdlRtUvecjdMeNIrehIy ¡  



Resource list 

bBa¢IFnFanÉksar 



English language references 

Commercial management and financing 
of roads 
 
Heggie and Vickers, World Bank Technical Paper 
No. 409, The World Bank, Washington DC, 1998 

 
Describes the impact of inadequate road 
maintenance in developing and transition 
economies. Identifies institutional and 
resource constraints to improving road 
maintenance.  Suggests alternative meth-
ods for funding road maintenance and 
network management by the direct use of 
road-user charges, and the creation of 
semi-autonomous, commercially oriented 
road management organisations. 

ÉksareyagCaPasarGg;eKøs  

karRKb;RKgBaNiC¢kmµ nig kar pþl;hirBaØvtßúsMrab;pøÚv .   

Heggie nig Vickers FnarKar BiPBelak va:
suIetan DC 1998  

 

esovePAenH erobrab;nUvplb:H Bal;énkarEfTaMpøÚv min)anRKb; 
RKan; enAkñúgesdækic©EdlkMBugGPi vDÆn_ nig kñúgGnþrkal. kMnt;
rk nUvvibtþiEpñksßab½n nig FnFan edIm,IeFVIeGayl¥RbesIreLIg 
karEf TaMpøÚv . esñIreLIgnUvviFIsa®sþEdl Gacpøas;bþÚr)an sMrab;
pþl;fvika EfTaMpøÚv nigkarRKb;RKg  bNþaj pøÚvedaykareRbIR)
as;pÞal;nUvR)ak; Edl)anBIGñkeRbIR)
as;  ehIynigkarbegáItGgÁkarRKb;RKgpøÚvEdlmanlkçN³Bak;
kNþalsV½yytþ½mannTisedACaGñkrksuIeFVIBaNiC¢kmµ .  

Road maintenance management 
concepts and systems 
 
Robinson, Danielson and Snaith, Macmil-
lan Press, London, 1998 

 
Up-to-date description of road mainte-
nance management from a business 
management perspective. Addresses 
policy formation, network management, 
organisational responsibilities, informa-
tion requirements, cost estimating, 
operations, etc. 

RbBn½§ nigpñt;KMniténkarRKb;RKg EfTaMpøÚv 

Robinson, Danielson nig Snaith, Mac-
millan Press, London, 1998  

karBN’naya:gTan;sm½ydl;karRKb;
RKgEfTaMpøÚvBITsSn³karRKb;RKgCMnYj . 

eFVIkarBinitüerobcM begáIteKal neya)aykarRKb;RKg 
bNþaj karTTYlxusRtUv RtUvcat;EcgtMrUv 
karxagBt’man tMél)a:n;RbmaN Rbtibtþikar .l.  
 

Guidelines for the design and operation of road 
management systems 
 
Overseas Note 15, Transport Research Laboratory, Crow-
thorne, Berkshire, UK, 1998 

 
Describes the principles, design and operation of road 
management systems. Includes sample outputs and an 
institutional appraisal checklist. 

mKúÁeTsk¾ sMrab;KMeragbøg; nig RbtibtþiénRbBn§½RKb;RKgpøÚv 

kMnt;pøÚvfñl;eRkARbeTsTI15mnÞIrBiesaFn_RsavRCavpøÚvfñl; nig dwk 
CBa¢Ún Crowthome, Berkshire, UK, 1998  

 
kMnt;pøÚvfñl;enH erobrab;BIeKal karN_ KMerag nig Rbtibtþikar RbBn½§RKb;
RKgpøÚv rab;bBa©ÚlnUv TinñplKMrU nig bBa¢IRtYtBinitü vaytMélénsßab½n .  

Management and financing of roads – an 
agenda for reform 
Heggie, World Bank Technical Paper No. 275, The 
World Bank, Washington DC, 1995 
(existe en version française) 
 

An analysis of the management of roads in sub-Saharan 
Africa. 
Proposes reforms aimed at getting road networks back 
to a satisfactory condition. 

karRKb;RKg nigkarpþl;hirBaØvtßú sMrab;pøÚvrebobvar³sMrab;Tak;Tg  

Heggie,GtßbTbec©keTsFna KarBiPBelakelx 275 kariya 
l½yFnaKarBiPBelak TIRkug va:suIetan  DC 1995 
karviPaK elIkarRKb;RKgpøÚvkñúg bNþalRbeTseRkamtMbn; saha ra:
TVIbGaRhVik . (Sub-Saharan Africa).esµIreGaymankarEkTMrg; edayman-
TisedA eGaybNþaj pøÚvTTYl)ansßanPaB Kab;RbesIr vij . 



Road maintenance and rehabilitation – 
funding and 
allocation strategies 
Organisation for Economic Cooperation and 
Development, 
Paris, 1994 
(existe en version française) 

 
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. 

karEfTaMpøÚv nigkarsþareLIgvij-fvika nig yuT§sa®sþ 
EckrMElk 

GgÁkarsMrab;shRbtibtþikarEpñkesdækic© nig 
karGPivDÆn_ TIRkug )arIs 1994 . 
esovePAenH vaytMélviFIsa®sþ Edl)aneRbI kñúgka-
rEckrMElkFn Fan nig EbgEcksMrab;kargar EfTaM nig 
sþaeLIgvij edayKit eTAelIbribTneya)ayesdækic© nig 
sgÁmEdlmanCaTUeTA .  va)anesñIrnUvkarENnaMsMrab; kar 
Gnuvtþd¾RbesIrbMput nig EdlGac bt;Ebn)anedIm,
IbegáIteGaymanCasßab½nenAkñúgRbeTsepSgeGay )
anTUlMTUlay .  

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. 

r)aykarN_GPivDÆn_énBiPBelak 1994  

ehdæarcnasm½n§sMrab;karGPivDÆn_ 
sarBt’mansklviTüal½y Oxford UK 1994 

ÉksarenH EsVgrkcMnucpSaP¢ab; rvagehdæarcnasm<½n§ nig karGPi 
vDÆn_ . BiPakSameFüa)aysMrab; RbeTsTaMgLay edIm,
IeFVIeGay RbesIreLIg dl;karpÁt;pÁg; nig KuNPaB énes-
vakmµEpñkehdæa rcnasm<½n§ . manbBa©ÚlnUvsßiti sgÁm nig 
esdækic©sMrab;RbeTs cMnYn 132 . 

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. 

karBinitüeLIgvij elIesdæsa®sþ EfrkSapøÚv neya)ay 
nigkarRKb; RKgenAkñúgRbeTskMBugGPivDÆn_ 

r)aykarN_RsavRCavelx 145 rbs;elak Robison mnÞIrBiesaFn_ RsavR-
CavpøÚvfñl; nig dwkCBa¢Ún Crowthorne,Berkshire, UK,1998 
r)aykarN_enH pþl;eGaynUv]Ta hrN_ 
nUvplRbeyaCn_Epñkesdæ kic©sMrab;sßanPaBya:b;yuWn rbs; 
bNþajpøÚv BiBN_naBIRbBn½§RKb; RKgkarEfTaMpøÚvepSg² . 

Road deterioration in developing countries 
Faiz and Harraf, World Bank Report No. 6968, 
The World Bank, Washington DC, 1987 
(existe en version française) 
 
Demonstrates the costs due to lack of road main-
tenance borne by users in 85 countries. Explores 
options for the efficient restoration of networks. 

karRTuDeRTaménpøÚvenAkñúgRbeTs  

kMBugGPivDÆn_ Faiz nig Harraf, r)aykarN_ rbs;
FnaKarBiPB elakTIRkugva:suIetan DC 1987  
r)aykarN_enH cg¥úlbgðajBI tMbn;d¾eRcIn eRBaHEtkgVHxatnUv R)ak;
EfTaM EdlRtUvcMNayeday GñkeRbIR)as;enAkñúgRbeTs 85 . 
EsVgrkCMerIs sMrab;karsþareLIg vijnUvbNþajpøÚvRbkbedayRbsiT§i 
PaB .  

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. 

bBaðakargarEfTaMpøÚv nig CMnYy GnþrCati 

kariyal½yFnaKarBiPBelak TIRkugva:suIetan  DC 1981 
ÉksarenH BinitüelIkargarEfTaM Ep¥kelIbTBiesaFn_ rbs;FnaKar 
BiPBelakkñúgkmµviFICMnYy]btßmenAkñúgTVIbGasuIGaRhVik nig Gaem 
rikLaTIn . 



French language references 

ÉksareyagCaPasar)araMg 

La gestion et le financement des routes, Programme de 
réforme 
Heggie, Banque Mondiale, Washington 
(voir références en anglais) 

karRKb;RKg ehIynigkarpþl;hirBaØ vtßúelIpøÚvkmµviFIEkTMrg;  

Heggle, FnaKarBiPBelakva:suIn etan¬emIlÉksareyagCaGg;eKøs¦ 
 
La détérioration des routes dans les pays en développement, 
causes et remèdes 
Faiz and Harraf, Banque Mondiale, Washington 
(voir références en anglais) 

kareFVIeGayswkricril pøÚvfñl;kñúg RbeTskMBugGPivDÆn_ edImehtu nig sMPar³CYsCul  

Faiz nig Harraf  FnaKarBiPB elak va:suInetan ¬emIlÉksar eyagCaPasaGg;
eKøs¦ 
 
Entretien et réhabilitation des routes, financement et straté-
gie d’affectation OCDE, Paris 
(voir références en anglais) 

karEfTaM nig sþareLIgvijnUvpøÚv fñl;karpþl;hirBaØvtßú ehIynigyuT§ 
sa®sþEdleKxMRbwgeFVI  

OCDE )a:rIs ¬emIlÉksar eyagCaPasaGg;eKøs¦ 

 
Vers la commercialisation des routes africaines 
Paget, Revue Générale des routes et aérodromes, 1995 

eq<aHeTA kareFVIBaNiC¢kmµpøÚvfñl; enAGaRhVik  
Paget  TsnavdþITUeTA GMBIpøÚvfñl; nigRBlanynþehaH1995 
Le savoir-faire Français en matière d'entretien routier 
Ministère de l'Equipement – ISTED, Paris, 1994 

karbiunRbsb; rbs;RbeTs)araMg EsskñúgerOgEfTaMpøÚvfñl;RksYgbrikça - ISTED )a:
rIs 1994 

Gestion de l'entretien routier : formation au management et 
reforme 
Ministère des Affaires Etrangeres – ISTED, Paris, 1998 

karRKb;RKgtMEhTaM pøÚvfñl;kar bNþúHbNþalGMBIkarRtYtRtaemIlshRKas nig ka-
rEkTMrg; 
RksYg kic©karbreTs -ISTED )a:rIs 1998 
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 Bâtiment et des Travaux Publics/Bureau Central 
d’Etudes pour les Equipements d’Outre-Mer, Paris, 1991 
 

pøÚvfñl;kñúgtMbn;RtUBic nig rehasßan  

PaK 1³ neya)ayehIynigesdækic©GMBIpøÚv 

PaK 2³ karsikSaGMBibec©keTs nigkar ksag 

PaK 3³ karEfTaM nigkarRKb;RKgpøÚvfñl 
RksYgshRbtibtþkar-mCÆmNÐl BiesaFn_xagRsavRCav nig sikSa GMBIGaKar ehI-
ynigsaFarNkar ¼kariyal½ykNþal sikSasMrab; brikçaÉnaysmuRT/ )a:rIs 
1991  



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 SW1E 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: +33 147 96 81 21 
F: +33 149 00 02 02 
e: piarc@wanadoo.fr 
w: www.piarc.lcpc.fr 
Comité national français de l'AIPCR 
Monsieur le Président 
c/o LCPC 
58 Boulevard Lefebvre 
F-75732 Paris Cedex 15 
France 
T: +33 140 43 50 28 
F: +33 140 43 54 92 
e: pilot@lcpc.fr 
w: www.piarc.lcpc.fr 

Gas½ydæanTak;TglMGit 

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 

Cambodian Translation Contact Addresses 

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. 

bT]TÞiskteTvI 
kaerobrab;edaysegçbenHKWCaEpñkmYyénkmµviFIénKN³kmµaFikarrbs;smaKmpøÚvfñl;BiPBelak (PIARC)

Epñk pøas;bþÚrbec©kviTüa nig karGPivDÆn_ (C3) . edaymankarsMrbsMrYlrbs;elak Peter Roberts eFVI-
kardwknaM Rkumkargar (C3) elIkarpþl;hirBaØvtßúEfTaMeRkamkMhitfvikard¾F¶n;F¶r .  

sUmEføgnUvGMNrKuNCaBiesscMeBaH ³ 
Raimo Tapio nig Neville Bulman cMeBaHkarCYyRTRTg;dl;RkumédKUr River Path eFIVkarerobcM nig Ek 
sMrYlGtßbT . sUmEføgGMNrKuNpgEdrcMeBaH Jean-Phillippe Lanet  Edl)aneFV ITMnak;
TMngshRbtibtþikar bkERbCaPasar)araMg .  

sUmEføgGMNrKuNpgEdrcMeBaH smaCikénRkum nig smaCikdéTeToténKN³kmµaFikar C3 Edl)anpþl;
Camti .  

PIARC-  smaKmnpøÚvfñl;BiPBelak 
PIARC RtUv)anbegáIteLIgenAkñúgqñaM 1908 bnÞab;BIsmaCpøÚvBiPBelakelIkTImYy Edl)aneFVIenAkñúgTIRkug )a:
rIsenAkñúgqñaMdEdlenaH edIm,Ipøas;bþÚrcMeNHdwg nigbec©keTsEpñkpøÚv nig kardwkCBa¢Ún . vaKWCasmaKm GnþrCatimanGa-
yukalcas;CageKbMputEdlmankarBak;Bn§½CamYynwg visVkmµpøÚv eKalneya)aypøÚv ehIynigkar RKb;RKgbNþajpøÚv . 
va)anvivDÆn_mkCaeRcInqñaMehIy\LÚvenHmansmaCikrdæaPi)alcMnYn 93nak; nigsmaCik déTepSgeTotenAkñúgRbeTscMnYn 
123 TUTaMgBiPBelak . PasareRbICaCapøÚvkarrbs; PIARC KW)araMg nig Gg;eKøs ehIykari-
yal½ykNþalénsmaKmKWenAkñúgTIRkug)a:rIs . 

DFID- naykdæansMrab;karGPivDÆn_GnþrCati 
DFID KWCanaykdæanrbs;rdæaPi)alGg;eKøsTTYlxusRtUvsMrab;CYyCMrujkarGPivDÆn_ nigkat;bnßyPaBRkIRk . rdæaPi)
alEdlRtUv)aneRCIserIsenAkñúgEx ]sPa qñaM 1997 )anbegáIn nUvkarebþCJacitþrbs;eKdl;karGPivDÆn_ edayeFVI-
karBRgwgnaykdæan nigbegáInnUvfvikar . eKalneya)ayrbs;rdæaPi)al)aneroberogeLIgenAkñúg esovePA s (White 

Paper) GMBIkarGPivDÆn_CatiEdl)ane)aHBum<pSayenAkñúgEx vicäikar qñaM 1997 . karyk citþTukdak;ya:gsMxan;
éneKalneya)ayenHKW karebþCJacitþeTAnwgeKaledAEdl)anRBmeRBogCaGnþrCati edIm,I kat;bnßyeGay)anBak;
kNþalnUvsmamaRténRbCaCnEdlrs;enAkñúgsßanPaBRkIRkbMputenAbMNac;qñaM 2015 rYm CamYyKñanwgeKaledApSaP¢ab;
mYycMnYneTotrab;bBa©ÚlTaMgkar pÁt;pÁg;EpñkEfrkSasuxPaBd¾caM)ac;sMxan;² nig karTTYl)ankarsikSafñak;
tMbUgCaTUeTAenAkalbriecæTdUcKñaenH . 



‘For every US $1 not invested in road mainte-
nance, road users waste US $3 on extra trans-
port costs (and the road must still be re-
paired).’ 
 
‘A recent analysis of how 85 countries allo-
cated road maintenance funds showed that 
spending US $12 billion on preventative main-
tenance would have avoided reconstruction 
costs of US $40 billion.’ 
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