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1. Guiding question: Are sufficient funds allocated
for financing road network life cycle costs?

Maintenance of current transport network
Extension / quality improvement
Asset replacement

2. Sufficient funding for maintenance is crucial
for the sustainability of FC projects
(which often focus on rehabilitation / major
reconstruction)

3. Sources of funds (budget, users, donors) not
as iImportant as adequacy and reliability of
funding



Guiding question: To what extent does the user
contribute towards road financing?
Maintenance of current road network
Rehabilitation / extension / quality
Improvement
Asset replacement
Cost of capital / interest



see KfW Policy Documents

Sustainable Transport Financing:
Strengthening market economy structures, calling
for counterpart efforts

(http:/7/www . kfw-entwicklungsbank.de/EN/Service/Onlinelibr23/TopicsofDi.jsp)



1. ""Base Scenario’: Maintaining theoretically
“new’” roads

- no rehabilitation or clearing of backlogs
Idea: If donors were to help a country rehabilitate
Iits (core) network:

Would the country be able to maintain it?

To what extent will users pay for
maintaining it?

2. "Extended scenario'': Bringing existing road
network to “good” condition
—>require rehabilitation and clearing backlogs



Cost Components
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Possible interpretations / justifications:

The government expects some minimum
return on investment when building transport
Infrastructure (otherwise it invests the money

elsewhere)

In order to improve transport infrastructure the
government takes a loan that has to be
serviced

The transport sector is perceived as a business
that must generate returns on investment



What is the "'right interest rate'?
0%: only loan repayment, no interest

3%: "minimum" return on investment (ROI)
(FC: 3% = minimum economic ROI for projects
In very poor developing countries)

6%o: "normal” ROI
(FC: 69 = normal economic ROI for projects in
DCs)

> 6%0: "business" ROI

Interest rate used In examples: 0%6



Costs / funding
needs

e Routine Maintenance
e Periodic Maintenance

e Asset Replacement

e Financial cost

User contribution
e Vehicle Registration
e Vehicle Tax
e Fuel Tax
e International Transit

e ToOlls




MNetwork Routine Periodic Total | Amnnual life-

Road class Size(2003) Asset replacement costs maint. costs | maintenance.costs |maint| cycle cosis
s T2%m | T25km Tadm | USfm | USfm| “odisset
Smrface type km e T3m | wears e - TaEm | TS5k | wears hrear | hyear - carst
Trunk Road= 12 6™ 3423 137.6 13.3 6lf| 750 2127 .1 %
Asphalt 1 @00 500 000 a0z 30 267 1 150 1.8 110000 12 147 1551 433 L
Eibarminons 4 730 300 000 1 420 30 4713 1 040 489 23000 a 121 170| B44 4 5%
Graval & 3a0 | 200 000 1271 20 B3R 1 020 G5 22000 4 350l 415 1050 B g,
Urhan Roads 4 Dal T 313 T.3 152 2X5| 5338 6.8 %
A sphalt 410 404 400 157 30 5A 1 =00 08| 83550 12 20 37 Q7 5 g
Bitarminons 1 520 227 300 3da 30 115 1 200 28 2758 Q 47 16 191 G g
Gravel 2130] 13300 283 20 142 1 700 38| 144m 4 77 113 255 9 0t
Feeder Roads 32a10 873 435 130 388| ElB| 954 109%
Bitarminons 1210] 141 300 172 30 57 490 0&[ 152m Q 29 2 5 85 4 g
izravel 177970 3000 533 20 2648 410 24| 6300 4 a5 1 g4 B3l 11 8%
Earth 13830 1230 s 15 112 3m 41 1 250 2 85 1261 238 1429
Total 49 370 £ 1a2 1.5 3348 115.8| 14#0.4| 36l.B T.0%

Adm. costs (5%%) 104 1.7 = 75 181

Grand wial £ le2 113.1 353 111.6| 156.2| 3T9.9 7.4 %




Costs / funding
needs

e Routine Maintenance
e Periodic Maintenance

e Asset Replacement

» Clearing backlogs

e INnterest

User contribution
e Vehicle Registration
e Vehicle Tax
e Fuel Tax
e International Transit

e ToOlls




r
Network : Annual maintenance costs Asset Replacement Total Annual
Road Surface | Network Network | Length [2003]: Cost of clearing backlog COSts Costs
Type Condition Needs Routine Periodic R+P
km % [ US$/km| US$SmM USsm/yr IUS$/km/yr US$m/yr | US$/km| US$m | Years [ US$m/yr| US$m/yr | US$/km us$m/yr uss$miyr
Asphatic 2.017 4% 148,4 14,8 2,6 210,9 17,6 20,2 32,3 67,3
Poor Reconstruct 236 12%7] 446.568 105,6 10,6 1.572 0,4] 95.216 22,5 12 1,9 2,2 446.568 3,5 16,3
Fair Overlay 415] 21%@ 103.163 42,8 4,3 1.344 0,6[103.163 42,8 12 3,6 4,1 446.568 6,6 15,0
Good "Do nothing” | 1.365[ 68% 1.244 1,7]|106.640| 1456( 12 12,1 13,8]  446.568 22,2 36,0
Bituminous 7.469] 15% 502,9 50,3 8,4 170,5 18,9 27,4 64,6 142,2
Poor Reconstruct 1.772 24%4 253.945 450,1 45,0 1.186 2,1| 23.144 41,0 9 4,6 6,7 253.945 15,0 66,7
Fair Resurface 2.283] 31% 23.109 52,8 5,3 1.135 2,6| 23.109 52,8 9 5,9 8,5 253.945 20,7 34,4
Good "Do nothing" 3.414| 46% 1.089 3,7| 22.484 76,8 9 8,5 12,2 253.945 28,9 41,2
Gravel 26.252 1.371,5 137,2 18,5 282,9 70,7 89,2 104,4 330,7
Poor Reconstruct 14.857 87.187 1.295,3 129,5 751 11,2| 11.450 170,1 4 42,5 53,7 87.187 64,8 248,0
Fair Regravel 7.327 10.399 76,2 7,6 638 4,7] 10.399 76,2 4 19,0 23,7 87.187 27,3 58,7
Good "Do nothing" 4.068 0,0 648 2,6 9.005 36,6 4 9,2 11,8 87.187 12,3 24,1
Earth 13.630 92,5 9,3 4,1 17,0 8,5 12,6 11,2 33,1
Poor Reconstruct 7.088 12.336 87,4 8,7 300 2,1 1.250 8,9 2 4,4 6,6 12.336 5,8 21,1
Fair Regravel 4.089 1.250 5,1 0,5 300 1,2 1.250 51 2 2,6 3,8 12.336 3,4 7,7
Good "Do nothing" 2.453 300 0,7 1.250 3,1 2 1,5 2,3 12.336 2,0 4,3
Total 49.369 2.115,3 211,5] 33,6 681,4 115,8 149,4 212,5 573,4
Adm. Costs (5%) 105,8 10,6 1,7 34,1 5,8 7,5 10,6 28,7
Total with adm. 2221,1 222,1 35,3 715,5 121,6 156,8 223,1 602,0

h————‘




Road class/ | Cost of clearing {uumal Almmal Asset Annual life
surface type backlog = | maintenance| replacement cycle costs
Costs Ccosts
Total | OwerlOyears
U3%m | T3kmivear | TSEmivear Tsmivear TSimivear
Trunl roads 1271 271 75.0 1376 339.7
Asphalt 36 8.6 16.5 267 51.8
Eituminous 334 EXN ) 17.0 473 o7 9
Gravel 348 84.8 41.5 £3.6 189.9
TUrban roads 396 396 225 313 93 4
Asphalt 62 6.2 27 5.6 11.8
Bituminous 125 12.2 7.6 11.5 313
Gravel 212 2le 11.3 14.2 46.7
Feeder roads 448 44.8 51.8 43.6 140.2
Bituminous 45 4.5 2.8 5.7 13
Gravel 211 31.1 6.4 266 941
Earth 93 93 12.8 11.2 333
Total 2,115 2115 149.4 1125 5734
Adm Costs 105 & 10.58 7.5 104 287
Grand total 222 222. 1568 1231 G020




MNetwork Routine Periodic Total Annual life-
Road class size(2003) fisset replacement costs maint. costs maint. cosis maint cycle costs

Surface type km USH fkra | US$m | veas T}Earrﬂ US$km | USm | US$lan | wears | US$m ) USHr {1755 | YAsest cost
Trunk Roads 3,944 g79.8 10.2 20,2 304, 507

Biturnirons 30440 223077 EU0E) 30 29030 2574 1021 45,154 @i 202 3047 97 6.2
Main Roads 0,500 1,070.7 5.0 388 4471 032

Biturnirons 1,302 223077, 3105) 30 1047 2574 361 48154 o 1.1 107 211 6.2

Fravel 70351 9446150 T50E1 201 375 483 221 18 692 50 3130 3351 710 oy

Salt 751 94615 7.0 15 0.5 483 007 18308 5 0.3 031 0& 10.8%

Earth 1971 12,000 241 15 0.2 283 0.1 1,540 2 0.2 02y 04 15 4,
Disirict Roads 28,695 1,737.8 8.5 7500 8341 1724

Biturnirons 141 223077 315 30 100 2574 047 48154 g 0.7 1.1 2.1 .85

Gravel 163611 8461511 54200 201 774 483 461 189692 S a4 ARt 1465 9.5

Salt 1451 94415 137 13 0g 483 0.0: 18308 5 0.5 0.6 1.5 10 %%

Earth 1204281 12000} 1446 15 9.6 483 34 1,540 2 93 127! 223 15 4%
Total 42,238 3.088.3 166.8 24.5 134.0; 15851 3254 8.8%
Ldmn. costs 8.3 12 6.7 791 143
Total with dam. 175.2 25.7 140.7! lob.4! 3416 0.0%




Road chass/ | Network | Netwods |5 o rvort i“*.“f 01"““
Surface type | condition | needs hﬂn‘gmﬂ]‘ ;M“}?:: years
kamn USElen | USfm | U5EmbT
Tk Teads 3044 6d 6.5
Eianings 3044 6d 6.5
Foor Becomstruction 2571 22507 55 3.3
Fezir veriay 22000 3138 11 13
Main roads 2 509 131.1 13.7
Ehnmings 1392 35 3.5
Foor Becomstrut 1391 22307 3i ai
Faiy Evericy A § 04
Ciravel 7 35 24 11.4
Foor Becomstruct L 0 A1T 75 73
Fezir Beseal 49200 3048 9 10
Salt 75 1 0.1
Foor Becomstrut Bl 04617 i i
Fay Regravel 45 3862 4 oo
Earth 157 0 0.l
Foor Becomstrut 00 52000 g o
Fmiy Begravel 132 70 0 i
Disiric oads 28 605 917 .2 1.7
Eibrnings 141 £ 0.8
Foor Becomstrut 39! 225077 g 0§
Fay Resealing 27 5 IZr 4 oo
irawrel 16 361 £ £2.4
Foor Becomstrut BI0Rl o4 AITI BT g3
Faiy Begravel 40080 3038 I ig
Sak 145 7 0.7
Foor Becomstrut 71 B AiT 7 07
Fezir Beshie EY S i i
Earth 12 045 g .8
Foor Becomstrut §2651 12000 Fi) 73
Faiy Beshume 364 i 3 03
Tetal 42 3% 11125 1113
Adm Costs (3% 35 6 36
Total with adry. L1651 1168




Revenue Components

road class
toll rate )
vehicle type

number vehicles

total km travelled
{tollroad network length

license fee Vehicle type

number of vehicles

local or foriegn
vehicle

transit fee
axle load

number of transits

axle load in excess
of legal limit

damage fee

number of trips involving
overload vehicles

fuel levy ($/litre)  fuel type

comsumption CONSUFEH ;
G ption per vehicle
(billion-litres) type (L/100km)
number of vehicles




To calculate the user contribution from fuel
tax has to be perceived as:

ExX-pump sales price
minus
"normal sales price" *

see International Fuel Prices 2005:

,,Normal Sales Price* of unsubsidized fuel (which means ,,mineral
fuel* is sold under normal market conditions comparable to
,,mineral water*, including VAT etc., but without special import
taxes and specific fuel taxes)
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Calculation from Ghana example:

. . . Super
Cost items uUnit Diesel Pe Comments
gasoline
) Crude Oil Price (barrel) f.0.b. ggﬁell 77.00 75,00 | 09/2006
D Crude Oil Price (liter) f.o.b. USD / liter 0,48 0,40
Refinery and distribution (sgz‘r;iaeﬂiqtlonal
(@) costs; UsD / liter 0,19 0,18 .
Industry and dealer margins Authority,
2005
(©)) Sales tax or VAT USD / liter 0,10 0,08 | VAT 15%
4) " .
= u’;']‘s’[]rg‘g'dii'giupgl'ce of USD / liter 0,77 0,66
(D+(2)+(3)
5) Ex-pump price USsD / liter 0,89 0,83
(6) used to
— (5)-(4) “User contribution” USD / liter 0,12 0,17 | calculate user
B contribution
@) Road fund levy uUSD 7 liter 0,07 0,07 | GRF, 2006




Vehicle Vehicle Vehicle inspection | User coniribution from | International Toll cevenues User

population regisiration rev. TEVENUPS fuel levy iransit evenues CONIT.

Vehicle | Mo.of | Eeg. Fee | Bev. _Vel*un:les Fee | Revw. Eoad ':Dm Fev. Ho. mt. Fee | Rev. ND_. of | Toll Fev | Total

type veh veh. mspected levy ption transits trips rate

Tuletric T5% TSR

[2005] USE |USm USF | USEn | USHlire | Totrws | m US% | UShn TS | m | USkm
Mobor 1z400f 15150 col g 89 200 aal pan F2ET400| ol noe
Lars 427 300 29 4600 23.0( 065 341 200 2.2 075 Iroosanf 2.2 0.za 13 303 005 068
l’i““'l’! - sagon| #700| 3zl oae|  3eoo0| 33| 013 76000 24| o01e| 1405300 poo| 012
Heavy Bus | 107400 36000 4z o) gog[ 339001 gaf gag S9T00 4 a| pog| TR0 ga4] n4e

e s7s00| 2500| sse| oas|  z0000| 33| oo 0.12| eesson| 1344 20500| 26| o0os| 1o7e200| oz20| oz1| 1378
M“&“"“T ; 16600) 9600 paa| gop| 133000 44| o6 D200 44| oopg| #3000 pa0| ooo
Heavy 1= 700 1380 1z18| nam 11 oo0 110l o1z TN 54 .04 295 600 nd44| 017

Total| 762 TOO0| 62 £70 166 610200 169 1£3.3| 353 000 0 og | 22000 000 150 2894




Vehicle Wehicle Vehicle inspection Road fund fuel levy International Toll revernues Road
population regisiration rev. TEVEHUES TEVEHUES transit revenues fund
Weliacle | Mo of | Begd. Rewe- | Welacles Bewe- | Road | Consura Int. Rerre- : Toll |Bewve
tape eh. Weh. it ez | mspected il hues lenrsy phion i transits it tnes trps tate [-nues i
Metric
[2005] 3% [UsSfm TS | USEm | USEditre | Tormes | USfm U5$ | USfm Usf | USfm| USim
Motor 112572| 1513%| s&| oo geomG| 22| 0m 3257413 002| o007
Cycles o7 | 331|573 602
Cars 427207 2935|2187 0685 341,214 221 075 173,521 22 0.37)12508,704| 005 082
Pidap
Lizht Bus 48,785 B.715| 324895 0.8 304 33 013 TRl 24 0.1%9| 1405340( 009 012
BeavyBue | 107417 5,585(4324] 025 B85534 38| 033 59pE0) 44 025 3004488 014 0.44
%ﬁ’:;m 37483 2,457 356| 0.4 20970 33| 010 007 | 928534 | 723 20509 26| 005 L,078234( 00| 021 757
Medium 16637 w83| 722| 007 13310 44| 008 9123 44| o0m| 47meze| om| oo
Trucks
m 13731 1,379 1318 0.1 10585 110| 0.2 76| 55| 0| 395%3| 044| 017
Total Te 67T 63870 166 610,942 1.59 /129.'." 353,026 0.98 | 221,000,000 1.50 (§ 1358
i \\/I A
—
100% of 100% of 100% of
user contribution user contribution er contributi
100% of

user contribution



Primary

Performance indicator hana Namibia

Users contnnbution in relation to

(&) routine maintenance costs 261 504, 603904
(b) total maintenance costs 192 704, 073 404
(c) total costs (base scenario) 76 D04, 473 204
(d) total costs (extended scenario) 49 194 20 204
Domestic funds as in relation to
(&) routine maintenance costs 551 204, JRE 704
(b) total maintenance costs 124 0% 121 504,
(c) total costs (base scenario) A48 704, 56 404
(c) total costs (extended scenario) 20 804, A% 1104

Domestic funds as share of users contribution 53 gos 130 1%




Secondary

contribution)

Performance indicator Ghana | Namibia Unit

Foad density 021 005 | ka2
[Tsers contribution per velacle 791 2009 | UShivear
[Tsers contribution as share of GDP 33 27 e
[Uzers contribution per capita 132 729 | US$ivear
Ciornestic funds as share of GDF 91 35 o
Foad mamtenance costs in relation to total 0 3 46 4 o
road costs

Foad mamtenance costs as share of GDF {7 10 9.
Total road costs as share of GDF 473 4.7 5.

& fiordable netwnork (with dormestic funds) 35 7 56 4 o

& fiordable netwrork (with nsers 762 433 o,




INncrease road user charges:
Ghana: Road fuel levy (from US$0.07 to US$0.14)
Namibia: Road fuel levy (from US$0.11 to US$0.23)

Focusing on core network

The most trafficked roads should be given priority when
it come to maintenance

Key rural roads should have sufficient seasonal
iImprovements

Road concessioning
Tolling of major highways

Road funds could be spent on network sections which
cannot be self-financing (e.g urban and feeder roads)

23e Congres mondial de la Route -
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Road users may be paying more than what the road
fund fuel levy is telling us

High cost of deferred maintenance (upto 40%bo of
network life-cycle costs)

On average 1.5-2.0%0 of GDP — for maintenance costs
4.5-6.0%0 of GDP --for total road costs

Maintaining an affordable network size is a crucial
requirement for sustainable road financing



THANK YOU
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