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A multi-disciplinary approach to improve capacity & safety for road transport in Africa

Economic Appraisal of roads using
agricultural potential to determine economic
feasibility of rural unpaved roads
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TRANS AFRICAN HIGHWAYS

Agricultural
productivity
requires

fGood road
infrastructure
Reliable energy
supply
fAppropriate food
storage facilities
Efficient social
and financial
infrastructure
Enabling
government
policies

fGood
Governance

Nglels oyl UNiS

‘ Tnpoh -\
(
'o
s
Nouadhibou . = \
: * - \
Nouakchott * 5 3
® Agadez R \
Dakar o' Khartoum \\
i -
Banjul NS 9 o
0. 6 ~ C@uﬂ

Carro O Q

.
[
(1]

Tarmanrassat ®

(4)
]

N

Bissau djamena

S QAddis Ababa

Conakry

Freetown /
Monrovia o < 29 c A o .a.“gul i
_ E{; 2 53"? “Yaoundé© s ‘.. 2 IS
3 S G Vo ; K"S;"gam . @3/ Kampala ¢
lere"wlle? M A Nairobi
TRANS-AFRICAN HIGHWAYS Brazzayile Bkinshasa ' A
bDodo\}ma

@) cairo-Dakar
.| Algiers-Lagos \

0 Tripoli-Windhoek—(Capetown) Lob.\'o} 1

@ cCairo-Gaborone—(Capetown) /

9 Dakar-Ndjamena

6 ) Ndjamena-Djibouti

6 Dakar-Lagos

0 Lagos-Mombasa

°)) Beira-Lobito

(9
S

Luanda o

Lubu?rﬁ?sh' '

Lusaka®

\ ral?
Windh:

Gab omne

— paved

0 1000

_,_/

kilometres
Capetown O____

i)
J

Nearly 60% of
( &E ] pdpulation
live in rural areas.

0% subsistence
farmers

B0% of Sub
Saharan Africa
made up of small
holder agricultural
plots.

Agricultural
productivity t on
average 40% of
potential
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Dual Carriageway in South Africa
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Typical Single Carriageway road in Africa
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Comparison of road access

¥ Road linking major cities T Road linking villages to markets
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21 500km
Primary
feeder
roads and
3500km

of
secondary
roads
identified

Zimbabwe road network
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Planning process
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Planning criteria

T Flat and rolling terraint 10km Primary roads
T Hilly terrain t 3km
+ Secondary roads in flat and rollirigpkm

+ No secondary roads in hilly terrain
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Planning procedure

T Road selected and submitted by community through local
representatives

T Simplified economic evaluation
T Priority ranking derived from economic significance
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Rural unpaved road
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Rural road through agricultural land
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Agro ecological regions

NATURAL
REGION RAINFALL SURFACE AREA

SPECIALISED AND DIVERSIFIED FARMING 7000sq kmless than 2% of the total

Rainfalt900 - 1000mm per annum. area of Zimbabwe)
" INTENSIVE FARMING 58600sqg km(15% of the total area of
Rainfalt 750-1000mm per annum Zimbabwe)
72900sqg km(19% of the total area of

SEMHINTENSIVE FARMING

. Rainfalt 650-800mm per annurRroduction AliloElotS)
v SEMIEXTENSIVE FARMING 147 800sqg km(38% of the total area of
Rainfalt 450-650mm per annum Zimbabwe)

EXTENSIVE FARMING
Vv Rainfalt Too low and erratic for production of
drought resistant fodder and grain crops.

104 400sqg knf27.5% of the total area
of Zimbabwe)

SARF/IRF 2014 | 2-4 September, South Africa




Agro t ecological regions of Zimbabwe
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Incremental Agricultural Benefits

Agricultural
Production
Value
($/capita)

A

"With" Project

"Without" Project
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INH/sq.k| STANDARD BENEFITS FROM CROP PRODUCTION PER REGION/PERSO
m

I 1 1V \Y; I I 1
Flat Flat Flat With Very Hilly Very
No cattle hilly hilly
cattle
2.5-5.0 - - - 158

15.120 484 372 182 562 s 587 208
20.130 504 388 168 511 - 459 197
30.140 322 248 109 415 - 296 153
40.150 141 108 61 - 455 186 94

50.160 97 75 46 - 321 124 47

60.170 - - - 215 76

70.180 - - - - 150

80.190 - - - - 96

901100 - = = = 60




Cattle Benefits/km?per head

Cattle density /km? Region IV $/Head Region f{$/Head

0-4.0 492 424

4.1t8.0 264 246

8.1-120 260 243 -
121 t16.0 254 240

16.1 t20.0 25 239

20.1 24.0 248 223

24.1 t28.0 206 199

28.1 -32.0 142 132

32.1 -36.0 127 107

36.1 40.0 91 64

H0 82 61



Economic standard construction cost/km

TYPE OF TERRAIN TYPE OF ROAD

PRIMARY A PRIMARY B SECONDARY
FLAT 8932 5419 3844
ROLLING 9590 6077 4403
HILLY 13156 10622 8179
VERY HILLY 30893 29247 21466

KALAHARI SANDS 16983 14482 10098



Economic standard periodic maintenance

costs/km
PRIMARY A PRIMARY B SECONDARY
FLAT 5319 1806 728
ROLLING 5319 2784 728
HILLY 5319 2784 728
VERY HILLY 9883 8237 3586

KALAHARI SANDS 13365 10804 6927



Summary of costs

Total economic construction cost =X
Total economic routine maintenance cost =Y
Total economic Periodic maintenance cost =Z

TOTAL COSTS = X+Y+Z



Summary of benefits

Natural region Standard benefits/region | Total benefits
cropping & livestock

LI IVEV

Total benefits Population x benefits per=
head




Benefit cost ratio

Total benefits/total costs = BCR



Conclusion

tThe approach assumes that all benefits after
construction of roads are a result of the
Improvement.

T The system is viable when you have reliable
agricultural data

T The approach needs to be complemented by
using other non transport benefits

TWhere new areas are being opened the
producer surplus approach is suitable



