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I. INTRODUCTION

The Stanford Research Institute published its volume on transport coordination in
Nigeria [8] in 1961. Since then there have been similar studies, such as that of the
Economic Associates of London [2]. The Economic Associates appraised the port
investment programme for the period 1967-73, provided short and long-term fore-
casts of the volume of traffic through the ports, and were expected to take due
account of the state of inland transport facilities. Neither of these studies paid enough
attention to the evacuation problems of any of the main export crops. A later study
by H. Kriesel [5] of the groundnut industry considered groundnut evacuation, but
only in a general marketing context. In 1970, however, the Netherlands Engineering
Consultants (NEDECO) published Development of the Ports of Nigeria 19701990 [6],
in which for the first time there was a specific reference to transport optimisation
in Nigeria. An optimisation model was specified and the procedure was carried
out in a macro-economic context.

This paper presents the results of a study of the application of an optimisation
model to the transport of groundnuts in Nigeria [7]. My framework is basically
different from that of NEDECO, but I believe that the two frameworks should be
considered as complementary to each other.

The rest of this paper is divided into four sections. In Section IT we discuss the
relative importance of groundnut production in Nigeria and pose the problem of
interest. Our model and its relation to the NEDECO model are considered in
Section III. Section IV is devoted to a discussion of the data used in the study and
some of the empirical results, and conclusions are stated in Section V.

IT. GROUNDNUTS AND THE ECONOMY OF NIGERIA

The withdrawal of India from world export trade in groundnuts after the Second
World War left Nigeria as the world’s largest exporter of groundnuts, accounting
for between 20 and 409, of total world exports. Export tonnage increased at an
average annual rate of 2-7 per cent between 1954 and 1964, and progress continues
to be generally impressive.

It should be mentioned that not only does groundnut production employ approxi-
mately 309, of the population of the former Northern Nigeria, but also the produce
contributes between 17 and 269%, of the total value of the country’s exports. In 1966
groundnut produce, palm produce, and cocoa contributed 21, 14, and 12 per cent
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respectively of total export earnings. The proportion of port and inland transport
capacity committed to the evacuation of groundnuts also underscores its importance
to Nigeria. In 1962 groundnut traffic at Port Harcourt and Apapa represented over
419, of the export tonnage through those ports. The Nigerian Railway Corporation
derived 37% of its revenue in 1959 from carrying groundnuts to the ports, though
this traffic accounted for only 259, of its total freight tonnage.

An examination of the marketing bills of the former Northern Nigeria Marketing
Board shows that transport cost per ton represents the largest single expense ([7],
pp. 8-10). Yet there have been no studies of the evacuation policy of the Board as
the optimising economic unit. The NEDECO study did not consider the Marketing Board
as the unit of analysis, and so the value of its study can only be seen in the context
of national economic planning, in which consistency of the overall plan is of prime
importance. It is the purpose of this paper to present a much-needed micro-economic
approach to the study of groundnut evacuation in Nigeria.

The competitiveness of Nigeria’s groundnuts depends largely on how far inland
transport costs are being reduced: a reduction in transport costs will facilitate the
payment of higher prices to the farmers, which will increase their money income and
probably induce them to expand production. To minimise transport costs, there
should be a commitment to the least costly modes of transport; it is not enough to
justify shipping by rail, for example, in terms of the desire to make the railways
viable. One easily gets the impression that the railways are the first consideration
in earlier aggregative studies of the Nigerian inland transport network and ports.

III. THE MODEL

The optimisation model used in this study is linear programming. Before proceed-
ing to its formal development we discuss some simplifying assumptions.

Assumptions of the Model
We assume the following:
(i) A region may be represented by a single town; that is, there exists a
“gravity centre” for every region.
~ (ii) Groundnuts are a homogeneous commodity.

(iii) Transport cost per ton is constant with respect to tonnage shipped.

(iv) The Marketing Board is free to ship groundnuts to any port and by any
mode of transport it desires. (This assumption is extremely important
because it ensures that the Marketing Board planners can optimise.)

Assumption (i) facilitates the practical representation of transport cost between
each region-port pair. In some cases adjustments were made to take account of
significant intra-regional costs. Assumption (ii) ensures that varieties of groundnuts
requiring special transport facilities are ruled out explicitly. Assumption (iii)
guaraatees that the problem is linear, provided that the constraints of the problem
are also linear. This simplification is relevant for the railways because great distances
are generally involved (most of the groundnuts are shipped to the ports from the
farthest parts of the country) and rail transport provides much greater capacities
than transport by trucks. Consequently, average transport costs for groundnuts
can be assumed constant without much violence to reality. Therefore, marginal
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costs are also constant. (The reverse is not necessarily true). Rail-river cost per ton
may be assumed to be approximately constant, but the constarcy assumption for
road transport is quite heroic. Road transport does not usually show a comparative
advantage for large quantities and great distances.

The Formal Model

Minimise & — ;"J”kf’ Cie Xin
subject to
2k X = Zp Aue i =1,..., m (regions)
Zii Xie = 2 by k =1,...,p (transport modes)

J=1,...,n (ports)

where Xj is the quantity of groundnuts shipped by mode  from region ¢ to port J;
24y is the amount of groundnuts purchased in region i (that is, amounts
available in region i) ;
2b, is the amount of groundnuts that can be hardled at port j;
Ci is the cost of transporting a ton of groundnuts by mode £ from i to ;.
We transform the above model into the following two-index representation :

Minimise £ = :”j” CiXy i=1,...,m
j=1,...,n(P=1) + 1.

subject to
Pn

n 2n '
Zj‘xvu_*_ j:n+1*Xij+-.-+ jzn(P—l)—(v—lAXYU—Al 1 = ceesm

> Xy <ty J=L. ,nP—1) +1;0< Xy

Empirical Application of the Formal Model

The problem concerns three physical ports (Apapa, Port Harcourt, and Warri-
Burutu) to which groundnuts are moved by three principal transport modes (rail,
truck, rail-river). The rail-river mode is port-specific to Warri-Burutu, and there are
no direct rail or road connections between Warri-Burutu and the 28 “supply”
regions into which we divided the former Northern Nigeria. Therefore a two-index
transport problem was solved with 28 “supply” regions and 5 “ports” instead of a
three-index problem with 28 “suvply” regions, 3 physical ports, and 3 transport
modes.! In this study we shall assume that the supply curve for groundnuts is given,
so that the only problem is that of minimising the transport cost of given supplies
from given arcas to a choice of ports.

1See [7], pp. 67-68, 71-72, Appendix E, for a justification for the two-index transport model. The
number of “ports”, 5, was obtained by substitutingn = 3, P = 2 into the formulaj = n(P — 1) + 1,
and adding 1 later because the rail-river route is port-specific, as is reflected by our use of P = 2
and not P = 3.
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IV. DATA AND EMPIRICAL RESULTS

The Data

Although reliable data are frustratingly few in less developed countries, empirical
research is still desirable, and it should be undertaken more often. The data used in
this study consist of quantities of groundnuts available in the regions, estimates of
port capacity, and region-port transport cost for each mode.

With the exception of Kano, for which adjustments were made for the groundnuts
crushed into oil, the purchases in each province were assumed to represent the
amount of groundnuts available for export. The former Northern Nigeria was
divided into 28 regions in the first instance, and later into 11 regions to test the
effect of disaggregation on our results. The 11 regions correspond to the former
Northern Provinces, excluding Kabba Province. Most of the 28 regional boundaries
coincide with the divisional boundaries; but, as data on purchases from each division
were not directly available, they were obtained indirectly as follows: As a first
approximation it was assumed that each division’s contribution to the total Market-
ing Board purchases in any given province was proportionately equal to its contribu-
tion to the total tax revenue of the province.2

Data on port handling capacity were doubly difficult to obtain. The most knotty
problem involved the clarification of the concept of port handling capacity. For
cargoes like crude petroleum there is little difficulty in defining port capacity,
because the facilities for handling exports of crude petroleum are specialised and
the range for substitution of facilities for other cargoes is negligibly small. A practical
approach to measuring the capacity of a port to handle a particular cargo may
involve a careful classification of the main cargoes passing through the port into
distinct groups such as general cargo and containerised cargo; dry bulk and liquid
bulk. In this way one can obtain some idea of physical handling capacity at ports.
But there is another dimension to the concept of capacity: capacity is also a function
of the efficiency with which physical facilities are utilised.

We adopted an easy approach to the capacity problem. It was assumed that the
maximum throughput of groundnut exports of a given port during a given period
was a reasonable measure of the capacity at that port for handling the traffic.3
Judgement should be exercised in the choice of the terminal years.4 This approach

2While the correlation between groundnut purchases by the Board and local government tax
revenues would be strongly positive in provinces like Kano, Bornu, Sokoto and Katsina, it would be
quite low in other provinces, where crops like cotton and benniseed are more important than ground-
nuts. In the latter provinces our basis for disaggregation will be incorrect, but the small quantities
involved should ensure that the resulting bias is within tolerable limits.

3For the estimation of capacity constraints for particular modes to a particular port (the second
capacity constraint implicit in the problem—see line 1 of Table 1), it should be noted that rail and
rail-river present little or no difficulty. There are, however, problems with road transport, mostly
traceable to the absence of published data on handling capacity. Estimates of rail handling capacity
for groundnuts are derivable from official publications: for example, see Nigerian Railway Corpora-
tion, Memorandum, 25 August 1960, p. 2.

4In this study the maximum throughput was based on traffic in 1956-68, but excluded Port
Harcourt-bound traffic in 1968 (traffic to Port Harcourt had been stopped by the civil war). Although
the transport problem presented in this paper refers to 1962, we went beyond this year (to 1968) in
calculating the required capacity at each port. We can only rationalise this by saying that our study
entailed retrospective optimisation and we succumbed to the temptation to use hindsight.
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seems valid because we are taking a micro-economic view of the problem, and the
Marketing Board decision-makers may well obtain their estimates of port capacity
in this apparently crude way. In the context of centralised national economic
planning the Marketing Board managers would consult the plans of the Ports
Authority. For another thing, this approach avoids the difficult task of making a
conceptual distinction between the physical and economic dimensions of capacity.
Another advantage is that it becomes less grievous to avoid the specification of
inland transport capacities. It would have been difficult to obtain meaningful data
on road transport. (NEDECO shied away from obtaining data on road transport
capacity.)

The Stanford Research Institute study [8] was a principal source for estimates of
transport costs. It is unlikely that the cost estimates in 1962 (for we did retrospective
optimisation) were significantly different from those in the Stanford 1961 study.
Rail cost per ton-mile for different lengths of haul was obtained from [8] and multi-
plied by total miles travelled to obtain total cost per ton of shipping by rail.5 (See
Appendix for distances involved).

Road cost was similarly obtained, except that a constant rather than variable per
ton-mile was applied; cost per ton-mile was 4 pence on the assumption of a 100 per
cent load factor. Rail-river cost was obtained by multiplying the distance involved
in each mode by the applicable cost per ton-mile. The principal data used in this
study are shown in the Appendix.

Some Empirical Results

The empirical solutions of the model were based on historical data for 1962 and
forecast data for 1970. (We present only the solution of the 1962 problem.) Table 1
compares actual traffic through the three ports in 1962 with figures obtained from
our optimisation model. The optimal solution to the 1962 problem indicates that
Apapa and Port Harcourt were underutilised by 17 and 15 per cent respectively,
and Warri-Burutu was over-used almost seventy-fold.

Moreover, the solution reveals that 589, of the total shipments to Apapa should
have been by road, whereas less than 259, actually arrived in Apapa by road. The
capacities available (by our definition) for shipping groundnuts to Port Harcourt
by rail and road were fully utilised in the optimal programme, but there were
excess capacities for shipment to Apapa by rail and road and to Warri-Burutu by
the rail-river mode.

Writing up their report in 1967, the Economic Associates of London concluded
that there was capacity (for both exports and imports) for at least another ten years
from that date.6 Thus there would not be need for new investment, but rather need
for replacement investment. Also in the short run, it would have been unnecessary

SIntra-regional transport to railheads, which generally involves human porterage, beasts of burden,
bicycles and motor vehicles, is not dealt with in this study. However, the usual practice of the Mar-
keting Board was to pay buying agents higher prices per ton of groundnuts brought to railheads. In
other words, transport costs to railheads were taken into account in payments to buying agents for
groundnuts delivered.

6The enormous turnround times in Lagos in 1970 were largely attributable to the civil war and its
immediate aftermath.
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TasLE 1
Solution 1962 Problem

Tons
Capacity: 310,500 161,600 213,000 36,800 85,500
Route** A B (o D E
Region Availability
1 2,726 (2,726) 2,726
2 4,265 (4,265) 4,265
3 15,700 (15,700) 15,700
4 14,170 (14,170) 14,170
5 15,257 (15,257) 15,257
6 589 (589) 589
7 114 (114) 114
8 312 (312) 312
9 8,738 (8,738) 8,738
10 ' 5,244 21,574 (26,818) 26,818
11 26,818 (26,818) 26,818
12 53,670 (53,670) 53,670
13 25,437 30,667 (56,104) 56,104
14 47,161 (47,161) 47,161
15 34,618 (34,618) 34,618
16+ 47,244 (47,244) 47,244
17 57,597 (57,597) 57,597
18 886 (886) 886
19 443 (443) 443
20 4,119 (4,119) 4,119
21 2,159 (2,159) 2,159
22 1,577 (1,577) 1,577
23 : 2,440 (2,440) 2,440
24 20,379 (20,379) 20,379
25 31,812 (31,812) 31,812
26 31,812 (31,812) 31,812
27 7,078 (7,078) 7,078
28 9,378 (9,378) 9,378
29* 171,389 27,673 84,354
Ship-
ments 139,111 161,600 185,327 36,800 1,146
(31,812) (268,899) (110,674) (111,453) (1,146)

Total cost of programe: £N4-6m (£N4-5m)

**%A =Rail to Apapa; B=Rail to Port Harcourt; C=Road to Apapa; D=Road to Port Harcourt;
E =Rail-River to Warri-Burutu. The numbers in parentheses constitute the solution of the modified
problem in which all output is sent by minimum cost route.

*Represents a dummy region, since total available groundnuts are less than the postulated port
capacities, and it is necessary to ‘“close” the model.
tNote that transport costs are the same in columns A and B (see Appendix), but the logic of the
minimum cost rule does not provide us with a unique answer when there is a cost tie., Thus the
preference for B is arbitrary.
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TABLE 2
Comparison of Actual and Optimal Traffic (1962)

Actual Traffic Optimal Traffic

Tons Tons % Increase
Apapa 276,700 324,438 (310,500) 17
Port Harcourt 171,500 198,400 (173,623) 15
Warri-Burutu 73,500 1,146 (40,239) —98

The numbers in parentheses indicate the traffic through the ports without disaggregating from 11
into 28 supply regions. (See Table 3).

to invest in new facilities for handling groundnuts at Port Harcourt because of the
Warri-Burutu option. The NEDECO estimated that during 1967-1990 most of the
new investments in Apapa would concentrate on facilities for coping with increased
containerisation and liquid bulk cargoes. Our solution of the 1962 problem does not
contradict their prognosis.

To obtain an idea of the effects of imposing restrictions on port capacity a modified
1962 problem was solved, and the numbers in parentheses in Table 1 represent the
solution.

Specifically, it was assumed that capacity at every port for each mode was plus
infinity, and the resulting model was solved by inspection as follows: The minimum
cost of shipping from a given region to each port by every mode was computed, and
the entire quantity of groundnuts available in that region was assumed o have been
shipped to that port by the mode associated with the minimum transport cost. This
calculation was done for all regions, and then the total quantity shipped to each
port was obtained by summing the shipments from all regions to that port.

The solution to the modified problem called for 77 and 40 per cent reductions
(relative to the original problem) in the amounts of groundnuts that should have been
evacuated to Apapa by rail and by road respectively. No change in the shipment to
Warri-Burutu was suggested, but increases were indicated in the shipments to Port
Harcourt by rail and road.

The aggregate transport cost associated with the modified 1962 problem was only
2% less than that of the original problem. Thus in terms of costs the Marketing
Board could not be said to have done too badly by imposing restrictions on port
capacity for handling groundnuts. Also the solution of the modified problem
suggests that the Marketing Board could reasonably have assumed infinite port
capacity in solving the short-run transport problem, and the fact that groundnut
traffic accounts for a considerable proportion of the total annual traffic through the
ports might not have mattered.

It is now appropriate to refer to the NEDECO model, which is strikingly similar
to our modified model. NEDECO divided the country into 17 regions, and explicitly
assumed no capacity restrictions at the ports. For any given tonnage of exports

64



AN APPLICATION OF LINEAR PROGRAMMING Izevbuwa Osayimwese

(imports) available for shipment from (into) any of the 17 regions, the costs of all
modes to all possible ports were computed and the mode which yielded the least cost
was selected. Although this was described as an optimising procedure by NEDECO,
it seems rather sub-optimising, especially in the short run when the ports may have
capacity limitations for some categories of traffic. The assumption of absence of
capacity restrictions on the ports may be objectionable in the context of short-run
national planning. However, this approach seems adequate for long-run aggregate
planning, in which it is practical to solve the problem first on the assumption that
there is no limit to capacity. Then the resulting traffic is compared with what exist-
ing capacity will permit with a view to assessing the relative net benefit of investing
in additional capacity. As NEDECO was more concerned with 1970-1990, its
model was adequate as a basis for long-term planning. This is why we indicated
earlier that the NEDECO model should be considered as complementary to ours;
while its model is macro-economic and dealt with long-range planning; ours is a
short-run micro-economic model.

These results were based on a division of the former Northern Nigeria into 28
groundnut producing regions. Next we solved the problem again on the basis of
11 regions corresponding to the provinces of Northern Nigeria (excluding Kabba).
The results were remarkably different. The solution now called for no transport of
groundnuts by road to Apapa and very little to Port Harcourt in 1962. The minimum
cost associated with the 11-region solution was 349, of that of the 28-region solution,
but this difference should not be taken literally. The fact that there are only 2,178
miles of rail in Nigeria, while the 11-region solution favoured evacuation of ground-
nuts by rail, creates suspicion. The 11l-region solution may have seriously under-
estimated the optimal transport cost because of the greater chances of excluding
intra-regional transport cost. It would seem that the intra-regional transport
excluded in the 28-region solution would be much less than in the 11-region solution.

It should be the desire of the Marketing Board to obtain an “optimal” level of
disaggregation of the supply area, since the optimal shipping network and cost will
depend on the appropriateness of the level of disaggregation. A rough rule of thumb
was suggested by the study: that the “appropriate” level of disaggregation depends
on (a) the volume of business at each origin and (b) the distance to each destination.
In general it is likely that the more distant is the origin from the destination the
greater is the tendency towards disaggregation for a specified volume of business.
But if the volume of business is very low, disaggregation will generally be unnecessary.?

V. CONCLUSION

As we have demonstrated in Section IT, groundnut exports are of great importance
in Nigeria. Yet there has been little systematic study of one of the most important
aspects of the groundnut industry, the evacuation of the export crop to the ports.
Over the years there have been variations from year to year in both exports and
Marketing Board purchases of groundnuts, and quite often a considerable difference

TThe choice of level of disaggregation is further discussed in Chapter VII, Section II, of [6].
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TABLE 3
Optimal Solution 1962 Problem without Disaggregation ( Tons)

Capacities : 310,500 161,500 213,000 36,800 85,500 Availabilities
Route : A B c D E or purchases
Province

Sokoto 84,002 84,002
Benue 1,015 1,015
Plateau 6,278 6,278
Katsina 88,615 16,605 105,220
Bauchi 45,125 45,125
Adamawa 6,991 6,991
Zaria 16,456 16,456
Kano 137,883 137,883
Niger 1,329 1,329
Bornu 110,195 5,849 116,044
Sadauna 4,017 4,017
Dummy — — 213,000 24,777 45,261

Shipments 310,500 161,598 — 12,023 40,239

Cost of programme: £N3-5 million

between purchases and exports in the same year. The increasing amount of ground-
nuts sold to crushers by the Marketing Board has not eliminated this difference. The
trouble has been with transport, for during most of the period 1954-1967 the ability
of the transport network to evacuate the groundnuts lagged behind the growth in
Marketing Board purchases. Consequently, stocks of groundnuts remained in the
Northern region, especially in good crop years, awaiting transport in later years.
Thus, for instance, the bumper crop of 1957-58 was not completely transported to
the ports until October 1959. The inadequacy of the transport system was also visible
during the heavy crop years 1962-63 and 1963-64. Thus a more comprehensive
study of the evacuation policy of the Marketing Board is highly desirable, and our
study should be seen as a preliminary step in that direction.

A principal objective was to demonstrate the importance of and necessity for a
formal optimisation procedure in the operations of a public enterprise such as the
Marketing Board. We have taken a firm approach to the study of a Marketing Board
which is somewhat novel. Thus, our study departs from more conventional studies of
Marketing Boards (in Nigeria at least), which have simultaneously investigated
allocation, distribution and equity problems. This has not helped analysis of any one
aspect.

Our study fills another gap. Alan Hay showed in his study [4] that the demand
for transport by the Marketing Board in Nigeria constitutes a large percentage of
total demand for internal freight transport, and this gives the government the oppor-
tunity to use the Boards as a leverage for achieving some measure of national
transport coordination. This aim seems most easily realisable in the context of an
optimisation model such as we have proposed.

Methodologically, this study has added another example to the empirical literature
of linear transport problems with multiple transport modes. Although our approach
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of reducing a three-index transport model to a two-index one is quite simple-minded,
it is surprising that with the exception of Williams and Haley (1959) it has not been
much used. The so-called “Solid Transportation’ model developed by K. B. Haley
([3], pp- 448-463) was not used because of the additional theoretical and computa-
tional difficulties it engenders.8 Since the problem we have been studying may be
described as choice of transport mode, one may pertinently ask why other models than
linear programming were not used. For example, we could have used a model similar
to that of NEDECO, in which the modal split formula is as follows:

i

Choose mode |z orj ifprofitwy m —m =0
J

One minor objection to this approach is that the modal choice problem boils
down to an either-or question—not for any intrinsic theoretical reason, but really
because of the absence of capacity restrictions on at least one mode of transport.9
One attraction in linear programming models is that, although their calibration
is often difficult, capacity restrictions can be easily represented analytically.

Finally, it was suggested that the NEDECO model, which was macro-economic,
should be considered as complementary to our micro-economic model. The optimisa-
tion mentioned by the NEDECO has limited interest unless the various firms in the
economy optimise their operations; hence we have cast the Northern Marketing
Board as an optimising economic unit. Our results are quite illuminating, but their
value depends on the reliability of the data used. Unfortunately, not much can be
vouched for the data at this stage.

APPENDIX
DATA USED FOR OPTIMISATION

Groundnut Purchases in the 28 Regions, 1962 (Tons)

Region Purchases  Region Purchases  Region Purchases  Region Purchases

1 2,726 8 312 15 34,618 22 1,577
2 4,265 9 8,738 16 47,244 23 2,440
3 15,700 10 26,818 17 57,597 24 20,379
4 14,170 11 26,818 18 886 25 31,812
5 15,257 12 53,670 19 443 26 31,812
6 589 13 56,104 20 4,119 27 7,078
7 114 14 47,161 21 2,159 28 9,378
Source: [7].

8A more detailed discussion is available in [6], pp. 68-72.
9This is the basic notion of the model formalised by M. V. Beuthe [9].
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Rail Cost per Ton-Mile for Groundnuts

Miles Cost per Ton-Mile

100-300 2:1 pence
301-500 1-76 pence
501 and above 1-55 pence

Compiled from [8].

Transport Cost per Ton Matrix, 1962

Apapa Port Harcourt Apapa Port Harcourt Warri-Burutu
Rail Rail Road Road Rail-River
Region 4 B Cc D E
£ £ £ £ £
1 124 10-2
2 14-2 12:0
3 7-3 55 12-7 10-3 7-6
4 84 6-5 14-3 13-0 79
5 145 124
6 7-0 4-6 9-5 6-5 45
7 7-5 4-0 7-8 57 30
8 9-7 7-4
9 156 13-3
10 15-6 13-3
11 7-8 77 13-7 155 82
12 10-0 7-2 17:5 15-2 87
13 64 6-3 11-3 11-2 7-4
14 12-6 11-8
15 7-5 7-4 13:5 13-2 7-8
16 6-0 6-0 88 12:0 6-7
17 10-8 13-0
18 7-6 9-1
19 50 59 75 6-8 42
20 6-5 46 11-4 9-3 6-6
21 10-3 69
22 12-8 10-3
23 18-4 14-7
24 9-0 11-4
25 10-7 15-1
26 6-8 7-1 12-3 13-1 7-4
27 6-0 50 10-3 11-1 56
28 60 50 9-3 80 6-7

Blank spaces represent non-existent routes.
Source: [7].
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Matrix of Distances Between Regions and Ports

Miles
Apapa Port Harcourt Apapa Port Harcourt Warri-Burutu
Region Rail Rail Road Road Rail-River
1 743 614
2 849 720
3 801 597 759 620 845
4 913 709 856 717 887
5 871 742
6 764 336 509 390 514
7 820 294 469 340 472
8 579 444
9 936 797
10 934 795
11 850 842 820 929 892
12 1,094 790 1,049 910 1,038
13 700 692 676 672 742
14 756 706
15 820 812 810 789 862
16 652 644 526 ' 710 696
17 648 779
18 454 548
19 453 647 450 410 514
20 708 504 681 557 696
21 615 414
22 766 616
23 1,105 881
24 539 682
25 640 903
26 742 776 740 787 828
27 652 448 620 666 640
28 554 546 557 478 598
Blank spaces represent non-existent routes.
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