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1.
Introduction
The value of a nation’s road asset is a key indicator of its economic wellbeing and capacity to transport its people and goods. In theory, a road maintenance budget maintains the current asset value of the network and the development budget increases that value. However, in many developing countries much of the road network is in poor condition and the maintenance is used for repairing sections in poor condition and this increases the value of those roads.
It is logical that the more assets you have, the more it will cost to maintain them. Consequently, there should be an average percentage of that value that should be spent to maintain those roads. To get a close estimate of maintenance needs, there are many other factors to be taken into consideration. These include terrain, climate, traffic volumes and loading, road length, design, condition and age, and unit costs of works. For a small limited network managed by highly qualified staff with a good budget for planning, it is possible to make estimates using tools such as HDM4 and other pavement/road management systems. In many countries, not just developing ones, the extent of the road network is so large resources are constrained to the extent that more general estimates have to be made for budget purposes. There are six basic ways of estimating a budget for road maintenance:

1. Use last years budget and add a percentage (if at all)

2. Review requests from spending agencies and then allocate (sometimes with negotiation) on the basis of social, economic and political criteria
3. Use an allocation formula for the various agencies once a global provision has been made

4. Allocate according to traffic, road length and class (e.g. Road User Charge Model)

5. Take into account all main factors and use Road Management System (e.g. HDM4)

6. Allocate according to asset value of various agencies networks

or any combination of the above.  
This paper compares the methods of using the Road User Charge model and allocating according to asset value with Tanzania as an example.

2.
The Asset Value Method

The ideal method of calculating a road network’s asset value would be to have a complete inventory of all the items such as bridges, other structures, road structure, and road furniture etc. The asset value of the network in good condition would then be estimated by multiplying each of these items by the cost of replacement and then summating. The costs of replacement would be estimated by analysis of a large number of contracts over a range of conditions. A detailed condition survey would give an accurate estimate of the cost of bringing all these items into good condition. The asset value would then be the total value in good condition less the cost of bringing to that condition.
If the condition of the network has been assessed on whether the condition of the road surface structure, road structure, drains and culverts are good, fair or poor, the backlog works required can be estimated on the basis of a cost matrix as illustrated in box 1 below:

Box 1: Example Calculation of Asset Value Road by Road
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If the level of detail available is in the form of just good, fair and poor for the entire road then the calculation is even simpler.
3.
Tanzania Case Study
Table 1: Asset Value of Tanzania Road Network [image: image1.wmf]Condition

Category

Good  

(%)

Fair 

(%)

Poor  

(%)

Total km

Paved

62

31

7

3,914

Unpaved

39

40

21

6,021

Paved

74

23

3

327

Unpaved

40

35

25

18,629

Paved

24

29

47

30

Unpaved

24

29

47

19,970

Unpaved

24

29

47

27,550

Paved

24

29

47

470

Unpaved

24

29

47

1,980

Category

Good 

Fair 

Poor

Total km

Paved

400

200

100

3,904

Unpaved

40

20

10

6,141

Paved

300

          

 

150

    

 

80

          

 

245

Unpaved

30

            

 

15

      

 

5

            

 

18,220

Paved

300

150

60

30

Unpaved

25

10

5

19,970

Unpaved

20

10

5

27,550

Paved

1,000

       

 

600

    

 

150

        

 

470

Unpaved

40

            

 

20

      

 

10

          

 

1,980

Category

Good 

Fair 

Poor

Total km

Total

Paved

968

242

27

3,904

1,238

Unpaved

96

49

13

6,141

158

Paved

54

8

1

245

63

Unpaved

219

96

23

18,220

337

Paved

2

1

1

30

4

Unpaved

120

58

47

19,970

225

Unpaved

132

80

65

27,550

277

Paved

113

82

33

470

228

Unpaved

19

11

9

1,980

40

Total Asset Value of whole network

2,569

District

Feeder

Urban

Urban

Trunk roads

Asset Value $m

Regional Roads

Trunk roads

Regional Roads

District

Feeder

Trunk roads

Regional Roads

Rates US$ 000s per km

District

Feeder

Urban


The Economic Commission for Latin and America’s ECLAC2’s recommendation that between 2.5% and 3.5% of a road network’s replacement value should be spent on maintenance. Since Tanzania allocates around $66m per year this represents 2.6% of network. Metschies3 recommends 1.5, 3, 5 and 4 per cent of the asset value of paved, gravel, earth and urban roads be spend on maintenance respectively. The following table shows this applied to the Tanzania network.

Table 2: Tanzania Road Maintenance Needs as % of Asset Value (Metschies)

[image: image2.wmf]Value

Maint.

Surface

km

$ million

%

$ million

Main Roads

Paved

4,000

    

 

1,300

      

 

1.5

19.5

       

 

Gravel

6,500

    

 

158

         

 

3

4.7

         

 

Earth

19,000

  

 

337

         

 

5

16.9

       

 

Rural Roads

Earth

47,500

  

 

500

         

 

5

25.0

       

 

Urban

Paved

470

       

 

228

         

 

4

9.1

         

 

Unpaved

1,000

    

 

40

           

 

4

1.6

         

 

Total

76.8

       

 


If a flat rate of maintenance is applied of say 3% as per the ECLAC recommendation then the allocations for Tanzania would be as follows:

Table 3: Tanzania Road Maintenance Needs as % of Asset Value (ECLAC)

[image: image3.wmf]Asset Value Model

Value

Maint.

ECLAC

Surface

km

$ million

%

$ million

Main Roads

Paved

4,000

    

 

1,300

      

 

3

39.0

       

 

Gravel

6,500

    

 

158

         

 

3

4.7

         

 

Earth

19,000

  

 

337

         

 

3

10.1

       

 

Rural Roads

Earth

47,500

  

 

500

         

 

3

15.0

       

 

Urban

Paved

470

       

 

228

         

 

3

6.8

         

 

Unpaved

1,000

    

 

40

           

 

3

1.2

         

 

Total

76.9

       

 


If however the Road User Charge Model is applied then the following figures are generated:

Table 4: Tanzania Road Maintenance Needs (RUC model)

[image: image4.wmf]RUC Model

Surface

km

$ million

Main Roads

Paved

4,000

    

 

23.6

        

 

Gravel

6,500

    

 

18.3

        

 

Earth

19,000

  

 

9.0

          

 

Rural Roads

Earth

47,500

  

 

22.7

        

 

Urban

Paved

470

       

 

5.7

          

 

Unpaved

1,000

    

 

2.6

          

 

Total

81.9

        

 


These figures are compared with the Road Fund Performance Agreement figures in table 5 below:

Table 5: Tanzania budget figures compared with estimated requirements using Asset Values percentages and RUC model

[image: image5.wmf]US$m

Budget 04/05

Metschies

ECLAC

RUC

Trunk

Paved

9.8

              

 

19.5

39.0

       

 

23.6

       

 

Unpaved

6.2

              

 

4.7

4.7

         

 

18.3

       

 

Regional

Unpaved

14.0

            

 

21.6

10.1

       

 

9.0

         

 

Feeder

Unpaved

13.5

25

15.0

       

 

22.7

       

 

Urban

Paved

9.1

6.8

         

 

5.7

         

 

Unpaved

1.6

1.2

         

 

2.6

         

 

Bridges

3.3

              

 

Traffic/Axle control

2.6

              

 

Total

59.8

            

 

81.5

       

 

76.9

       

 

81.9

       

 

10.4


Overall, Tanzania’s total allocation is not that far below the estimated requirements using any of these techniques. However, for paved trunk roads and the unpaved feeder roads, the budget amount is considerably less than amounts required using any of these models. It should be noted that the RUC model assumes that the roads are in maintainable condition, whereas the asset value methods are based on the actual condition of the network. Annex 1 gives more detail on the RUC estimate.
Annex 1: Estimate of Road Maintenance Needs using RUC Model for Tanzania
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Routine Maintenance

Periodic Maintenance

Road

Road

Traffic

Length

Fixed

Variable

Total

Fixed

Variable

Total

Total 

Network

Type

(veh/d)

(km)

(M$/yr)

(M$/yr)

(M$/yr)

(M$/yr)

(M$/yr)

(M$/yr)

Main Rural Roads

Paved

300

2,300

5.87

0.52

6.38

2.97

1.35

4.33

10.71

           

 

600

900

2.30

0.41

2.70

1.50

1.27

2.77

5.47

             

 

1,000

600

1.53

0.45

1.98

1.23

1.30

2.52

4.50

             

 

3,000

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

6,000

200

0.51

0.90

1.41

0.47

0.53

1.00

2.41

             

 

10,000

30

0.08

0.23

0.30

0.09

0.08

0.18

0.48

             

 

Total  

4,030

10.28

2.50

12.77

6.27

4.54

10.80

23.58

           

 

-

               

 

Gravel

50

3,000

0.45

2.41

2.86

3.09

0.62

3.70

6.56

             

 

150

3,000

0.54

3.60

4.14

3.09

2.42

5.51

9.65

             

 

300

500

0.11

0.81

0.91

0.51

0.70

1.22

2.13

             

 

Total  

6,500

1.10

6.82

7.91

6.69

3.74

10.42

18.34

           

 

-

               

 

Earth

25

19,000

1.43

7.64

9.06

0.00

0.00

0.00

9.06

             

 

50

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

Total  

19,000

1.43

7.64

9.06

0.00

0.00

0.00

9.06

             

 

-

               

 

Total

29,530

12.80

16.95

29.75

12.95

8.27

21.23

50.98

           

 

Local Rural Roads

Paved

300

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

600

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

1,000

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

3,000

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

6,000

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

10,000

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

Total  

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

-

               

 

Gravel

50

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

150

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

300

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

Total  

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

-

               

 

Earth

25

47,520

3.56

19.10

22.67

0.00

0.00

0.00

22.67

           

 

50

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

Total  

47,520

3.56

19.10

22.67

0.00

0.00

0.00

22.67

           

 

-

               

 

Total

47,520

3.56

19.10

22.67

0.00

0.00

0.00

22.67

           

 

Urban Roads

Paved

300

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

600

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

1,000

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

3,000

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

6,000

470

1.20

2.12

3.31

1.11

1.25

2.36

5.67

             

 

10,000

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

Total  

470

1.20

2.12

3.31

1.11

1.25

2.36

5.67

             

 

-

               

 

Gravel

50

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

150

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

300

500

0.11

0.81

0.91

0.51

0.70

1.22

2.13

             

 

Total  

500

0.11

0.81

0.91

0.51

0.70

1.22

2.13

             

 

-

               

 

Earth

25

0

0.00

0.00

0.00

0.00

0.00

0.00

-

               

 

50

480

0.07

0.39

0.46

0.00

0.00

0.00

0.46

             

 

Total  

480

0.07

0.39

0.46

0.00

0.00

0.00

0.46

             

 

-

               

 

Total

1,450

1.38

3.31

4.68

1.62

1.95

3.57

8.26

             

 

Total

78,500

17.74

39.36

57.10

14.57

10.23

24.80

81.90

           

 

Main Rural Roads: Trunk roads managed by the main road agency

Local Rural Roads: Rural roads managed by rural district councils

Urban Roads: Urban roads managed by the municipalities


A gravel road is 20km long, has 5*600mm culverts and has a 10m wide bridge of 30m length. The road part is worth €40,000/km, culverts are €5,000 each and bridge is worth €1,000/m2 then the replacement value:





R=20*40,000+5*5,000+1,000*30*10=800,000+25,000+300,000=€1,125,000





The backlog maintenance cost can be calculated from a road condition cost matrix, for example:


Cost Matrix - Unpaved Roads


Condition�
Surface�
Structure�
Drainage�
Culverts�
�
Good�
0.0�
0.0�
0.0�
0.0�
�
Fair�
1.4�
2.6�
0.6�
0.4�
�
Poor�
3.4�
6.4�
2.0�
1.0�
�
If in km x for a paved road the condition was:


	Surface	Fair


	Structure	Poor


	Drainage	Poor


	Culverts	Good


Then the cost for km x would be 1.4 + 6.4 + 2.0 + 0 = 9.8 (Euro x 1000).


The total backlog cost for the road could be estimated by summing the total for each kilometre.


If say over the 20km length of the road this backlog cost summated to €240,000 and bridge repair costs were €60,000 the asset value of the road would be


1,125,000-240,000-60,000=€825,000


The asset value of a road network would then be calculated by summating the asset value of each road.
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