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Southern Africa

The presentationThe presentation 
describes and 
compares the Public 

d P i t tand Private sector 
approaches to tractor-
based routinebased routine 
maintenance 
management in 
Zimbabwe and 
Mozambique



Population / Gross Domestic Product/ 
Agriculture Contribution

Country Land 
A

Population GDP
(Billi

Agriculture 
C t ib tiArea

(km²)
(Billion 
US$)

Contribution 
to GDP

Zimbabwe 399 757 12 2 million 554 16%Zimbabwe 399 757 12.2 million 554 16%

Mozambique 801 590 21 million 7559 23%

Malawi 94 079 14.3 million 1051 37%



The Planning Process

 Simplified benefit assessment;
f S f C Determination of Simplified Cost Assessment;

 Conducting a Benefit Cost Analysis.



Planning Rationale

 Provide roads fit for local motorised transport; Provide roads fit for local motorised transport; 
 Ensure equitable access to social facilities;

Provide all weather access Provide all-weather access.



Approach through Force Account

 Setting up of Road Engineering Division Setting up of Road Engineering Division
 Creating and operating a Road Planning Division;
 Carrying out a Road Inventory; Carrying out a Road Inventory;
 Organising & developing personnel in RED;
 Develop a Road Maintenance System; Develop a Road Maintenance System;
 Develop a human resources development system 

within RED.



Area Based Maintenance System
Choosing appropriate, affordable technology
 Output per hour is the same;p p ;
 Motorised grader requires more specialised 

maintenance and repair;
 Higher fuel consumption.



Maintenance Base Camp



Organogram



Towed Grader

 Wet season; Wet season;
 Output 10 km per day;

Tractors charge $30 00 per hour; Tractors charge - $30.00 per hour;
 Reshape road and improve riding surface.



Tyre Drag

 Dry season operation; Dry season operation;
 Output 30km per day;
 Tractor drawn - $30.00 per hour;$ p ;
 Smoothens corrugations.



Tractor and Trailer

 Wet and Dry seasons
 Used to deploy labour along the road;
 Opening mitre drains;
 Cutting grass round blind curves;
 Filing potholes;
 Repair road furniture;
 Patch gravelling.



Bikita District Work Programme



Map of Manicaland



Map of Buhera District

 Each camp 150 – 200kmp
 194 camps in Zimbabwe –

25 000km under 
maintenancemaintenance



Influence Area of Maintenance Unit –
Towed Grading Circuits



Influence Area of Maintenance Unit –
Tyre Dragging Circuits



Grading Sequence



Cleaning Culverts



Labour Activities



Annual Operations Calendar

Activities Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May JunActivities Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Verge Clearing

Erosion and Drains

Culvert clearing and 
repair

Sign Maintenance

Patch gravelling

Major structures 
maintenance

Manpower 6 6 4 26 28 6 18 28 14 8



Advantages of Area Based Maintenance

Adopted in both public and private systems
 Staff live close to work place; Staff live close to work place;
 Improved efficiency of equipment – tractor 

does grading dragging and deployment ofdoes grading, dragging and deployment of 
labour;
Planning work for smaller units easier; Planning work for smaller units easier;

 Supply of fuel and repair costs reduced;
 Improved monitoring of smaller areas.



Concept for Labour Intensive Work

 More efficient use of labour; More efficient use of labour;
 Tractor is used to ferry labour to work;

Sections pre determined by supervisor; Sections pre-determined by supervisor;
 Areas close to camp can be worked by labour 

f t d f d l ton foot – no need for deployment.



Maintenance Costs for Small Contractors
C A L C U L A T E D  R O U T IN E  R O A D  M A IN T E N A N C E  C O S T

T R A C T O R S C o s t/h r =  
C o s ts  p e r k m  p e r ye a r fo r tra c to r to  c a rry o u t fo llo w in g  a c tiv itie s

S e e  T ra c to r In p u ts  fo r  
in p u t  e s t im a te s

C s t/h r 
(U S D )

C s t/k m /y r 
(U S D )

T o w e d  G ra d in g 1 .9 1 5 .9 0 3 0 .5 2
T yre D ra g g in g 5 1 1 5 9 0 8 1 3 9

M O Z A M B IQ U E  / O C T O B E R  2 0 0 5

M A IN T E N A N C E  E Q U IP M E N T
u sd  1 5 .9 0

H rs /k m  p e r y e a r

T yre  D ra g g in g 5 .1 1 5 .9 0 8 1 .3 9
T ra n sp o rt 2 .0 1 5 .9 0 3 1 .0 5
T o ta l T im e 9 .0 1 4 2 .9 6
A d d  5 0  %  e xp e rie n c e  fa c to r (se e  n o te s )
T O T A L  T R A C T O R  C O S T S 1 3 .5 2 1 4 .4 4 U S D /k m

P IC K U P k m m th s to ta l/y r
1 2 0 0 x 1 2 = 1 4 4 0 0

= 1 4 4 0 0 K m /yr x 0 .5 4 2 U S D /k m
T O T A L P IC K U P C s t/k m /y r 5 2 0 2 U S D /k m

S u p e rvis io n  
T ra n sp o rt

T O T A L  P IC K U P C s t/k m /y r 5 2 .0 2 U S D /k m

T O W E D  E Q U IP M E N T
m n th C s t/k m /y r

T o w e d  G ra d e r 1 5 0 5 1 7 1 2 6 2 0 5 .5 4 1 .3 7
T ra ile r 1 5 0 1 5 0 1 2 1 8 0 4 1 2 .0 2
W a te r b o w se r 1 5 0 1 3 7 1 2 1 6 4 7 1 0 .9 8
T ire  d ra g s 1 5 0 1 3 .4 1 2 1 6 1 1 .0 7
T O T A L  E Q U IP M E N T 6 5 .4 5 U S D /k m

L g th  (k m ) R a te  T o ta l C o s t

L A B O U R
L a b o u r W a g e s 6 0 0 U S D /ye a r/m a n x 0 .1 7 = (N O T E  A ) 1 0 0 .0 0

2 5 0 U S D /ye a r/m a n x 0 .1 7 = (N O T E  A ) 4 1 .6 7

T O T A L  L A B O U R  C O S T S 1 4 1 .7 U S D /k m
C O R E  S T A F F
C o re  S ta ff (S u p e rviso r, C le rk , T ra c to r D rive r &  T o w  G ra d e r O p ) 1 0 8 .0 0 U S D /k m

p ro te c tive  c lo th e s , 
to o ls , b e n e fits

O T H E R
S ta tio n a ry 3 .0 0 U S D /k m
M a in te n a n c e  o f c a m p s 5 .0 0 U S D /k m
T O T A L  O P E R A T IO N A L  C O S T  P E R  K M  P E R  Y E A R 5 8 9 .5 7 U S D /k m

R u n n in g  
T o ta l

O ve rh e a d s 2 0 % 1 1 8 7 0 7 .5 7     U S D /k m
P ro fit 2 0 % 1 4 2 8 4 9 .1 7   U S D /k m

A m o u n tA D D  IN  O V E R H E A D S , P R O F IT  A N D  T A X E S :

IV A 1 7 % 1 4 4 9 9 3 .5 3     U S D /k m

T O T A L  C O S T  U S D 9 9 3 .5 3     U S D /k m
N O T E S : A ll c o s ts  in  U S D  U N L E S S  O T H E R W IS E  S T A T E D

B a s e d  o n  1 5 0  k m  ro a d  u n d e r m a in te n a n c e  
A v e ra g e  N u m b e r o f L a b o u re rs 2 5 A n n u a l W a g e  e a c h  =  U S D  6 0 0

N o te  A :-  fa c to r c a lc u la te d  b y  [ 'x ' b y  2 5  p e rs o n s  '/ ' 1 5 0  k m ] to  g iv e  a n n u a l c o s t/k m
E x p e rie n c e  F a c to r: T ra c to r h o u rs  c a lc u la te d  o n  id e a l s e tu p  - 5 0 %  a llo w a n c e  m a d e  to  
a llo w  fo r in e x p e rie n c e  o f c o n tra c to rs .



Public or Private Sector Approach?
The Private sector approach seems more expensive (>+20%)
Key Issues for consideration:y
 Greater efficiency of private sector? QA arrangements?
 More intimate knowledge & commitment by the public sector?

F ll ti f t i th P bli t (i l di fi Full accounting of costs in the Public sector (including finance 
and depreciation)?

 Duplication of effort/expertise in private sector supervision, 
measurement and implementation;

 Government can access finance far cheaper and more easily 
than the private sector;than the private sector;

 System robustness to recover from system/finance failure?

More detailed benefit-cost comparisons required!p q


