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REGIONAL E C 0 N 0 M Y AND H I G H W A Y MASTER

P L A N

JOSEF BARAT

The author studies the subject as a contribution to the 
analysis of the feeder and rural road problem. He asserts that 
the quick expansion of the agricultural frontier in Brazil carne 
from the need to accompany the high rate of growth of the indus 
trial sector. However, occupation of land was made in a chaotic 
way, and therefore, the infrastructure of transportation, commu 
nications and basic Services was also made in an improvised way 
in order to meet the urgent needs of demand. Thus, the main 
purpose of transportation was to reach the agricultural frontier 
through trunk roads. Besides, as other resources were scarce 
compared to land, the integration of the nearby areas with these 
roads was not taken into consideration. The volume of invest 
ments in transportation was concentrated in the main roads ge- 

t 
nerating, therefore, desequilibria in the demand. To cope with 
this problem a greater participation in the higher density routes 
should be given to railroads and Coastal shipping. Several plans 
were made for the purpose pf reestablishing equilibrium. The 
author analyses the Brazilian Transport Survey highway master- 
plars and concludes that as these plans are deepened, it will be 
possible to obtairi greater productivity in the application of 
funds alocated to highway investmcnts. The authpr observes that 



many agriculturally and industrially developed areas still lack 
permanent conneetions with trunk roads which give access to the 
big production and consumer centers.

The aims of the paper are, initially, to sununarize the 
regional economic study implied in the benefit-cost methodology, 
nowadays used for the selection of highway projects,although the 

criticai evaluation of this methodology shows that its applica- 
tion is not sufficient in all cases. The evaluation of pioneer 
or feeder road projects is impaired by the lack of an adequate 

regional study and the partial consideration of generated traffic; 
these projects differ greatly from those concerned with trunk 

roads. Due to this discrepancy, highway planning should use 
different evaluation criteria for.the selection of priorities. 
Consequently, the selection should be made in a parallel way and 
according to complementary planning leveis.

By way of conclusion, the author presents some importart 
points to be considered in the planning of feeder, rural or 
colonization roads which form nowadays in Brazil, a bottleneck 
to the expansion of traffic on the trunk roads. Those points, 
which deserve to be considered, were presented after the anal 
ysis of the regional implications of the Highway-Master-Plans 
and several related matters, such as traffic zones and polarizirg 
effects, determination of transportation flows, traffic ge-
nerating capacity of a trunk road, the limitations in the 
application of the benefit cost-analysis. Those items, sumirari 
zed by the author,are the following: heterogenous diffusion of 
economic development; the need for federal measures to expand 
the supply of highway transportation Services; orientation which 
should be followed by the projects in regions whose development 
is being programmed, research of new models of traffic ge-
neration; the correct definition of feeder, rural and collonizat 
ion roads.



I INTRODUCTION

1. HISTORICAL BACKGROUND

In the last thirty years, Brazil's agricultural frontier 
expanded very rapidly. As a matter of fact, this was the 

only way for agriculture to keep pace with the high rates 

of growth of the industrial sector. In effect, during this 

period, the increase in supply of agricultural products 
through a more intensive utilization of the farmed land, had 
been very limited. The Brazilian agricultural sector worked 

traditionally at very low productivity leveis and,therefore, 
the supply of agricultural goods expanded through the line 

that offered least resistance: the occupation of new land. 
In a country that has, in principie, a practically unlimited 

availability of this factor of production, the occupation of 
land was made in a disordered way and in several directions.

Thus, the creation of the infrastructure of transporta - 
tion, Communications and basic Services accompanied, in an 
improvised way, and with a certain lag, the expansion of the 

agricultural frontier. Due to the industrial sector's urgent 

demand for raw materiais and to the necessity of supplying 
food to the growing urban centers, the supply of primary 
commodities could afford high transportation costs.These were 
a result of the long distances between the production and
the consumer centers. Another factor that contributed to 
keep up the high transportation costs was the oligopolistic 
patterns of the Brazilian industry located on the Rio-São R;u 
lo axis. Consequently, besides the relative price increase 
of primary commodities, serious distortions were created 
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in the marketing resulting in higher prices for the consumer in 

the urban centers and in higher production costs for the indus - 

trial activities.

The expansion of the agricultural frontier could be explaired 
by the availability of land and labor, with low alternative 

costs in the areas or regions far away from the consumer centers. 

In spite of the territorial extension of the' country, there had 
been a real limitation in the stock of land, in order to meet
the needs of the internai market, caused by a rigid structure of 

land property or by the high costs of sale or lease in the areas 

which, in principie, would enjoy comparative advantages concern- 

ing transportation. On one hand, sometimes due to the old fashi 
oned conservatism of this agrarian structure, those regions 

nearer to the consumer centers could not satisfy the needs for
raw materiais and food supplies. 'On the other hand, there was
a greater concern with speculation and investment in the immobi- 

lization of land than in the adaptation or creation of agricultu 
ral enterprises working with higher productivity. Another
predominant factor that occurred in the same period, was the 
intense inflationary process which limited the productive invest 
ments in favor of the immobilization in land or in real estate - 
in the urban centers.

The greatest concern, regarding the infrastructure of trans­
portation, was to reach the limits of the agricultural frontier 
through new trunk roads. No attention was paid to the integrat- 
ion of nearby areas with these roads nor to those among themsel- 
ves. As a matter of fact, the integration of nearby areas was 
not taken into consideration within the scope of the transporta­

tion policy. So, even now, we can frequently find, in regions 
of recent colonization, extensive areas of subsistence economy 
as a result of the lack of an effective integration with the 
regional or national market. Even when these areas are ccxinected 
to the rest of the country, it is in an intermittent way and 
their production is sent with very high transportation costs.The 
irregularity of the flows and the defficiency or lack of local 

regularization through an effective warqhouse system, are still 
limiting factors to the agricultural production of these areas.

It is important to note that, although the disordered occu 
pation of the new frontier gencrated dynamic poles for the pro­
duction and commercialization of primary goodsj it also contrib 
■uted to depress certain areas. This happened because the growth
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on this frontier took place in an extensive and 

and without the support of an infrastructure of 
at the local levei.

predatory way, 

basic Services

2. SUMMARY APPRAISAL OF THE COLONIZATION , 
FEEDER AND RURAL ROAD PROBLEM IN 
BRAZIL

Concerning the analysis of the investments in transportation 
with the aim of feeding trunk or pioneer penetration routes , 

only the highway investments are meaningful to be considered.*  
The advantages presented by the highway investment, in this spe 

cific case, is that it might be enlarged according to the increa 
se in traffic. The investments and improvements can be made 

gradually, growing as the levei of average tonnage, transported 
on the roads, increases. As we know, this does not happen to 
railroad transportation, which needs a very high initial invest 

ment, being able, latter, to offer economies of scale.

* The. hdghiuaij Znveó-tmentò ^on. thdi panpoie, ihoaíd be 
com.idened Zn an dntegnated conception cc.tonizatdon 
oi ^eeden. Aijótemò, and not ontg ai Zioía.ted noadi.

The agricultural sector's support, in terms of a low cost 
surplus, is decisive for the maintenance of the industrial 

growth. Therefore, it is important, in the present conditions 
of Brasil, to make a deep analysis of the relationships between 

the highway investments and the development of the areas that 
do not have permanent connection with the big trunk routes, or 
the areas that are isolated from the market economy. In fact, 

the Service that a trunk may render to the region served by it 
is limited by the capacity of regular flows of the agricultural 
surplus through the feeder and rural roads.

Due to Brazil’s territorial extension, the limitation of 
available resources for highway investments and the extensive 
characteristic of the agricultural production, these investmenst 
as it was said before, were concentrated historically in the



implantation of the main network and, more recently, in the 

improvement, integration and rationalization of its use. As we 
know, the great expansion of the highway investments generated 

a serious imbalance in the demand for transportation Services in 

Brazil, because the big trunk routes have been gradually served, 

in a greater proportion, by roads. A better rationalization in 

the demand for transportation Services could distribute the 

flow of commodities in a more efficient wày, giving the railrcads 

and Coastal shipping the possibility of a bigger participation 

in the traffic of high density routes. Thus, the task of high­

way transportation would not only be to transport the commodities 

on the main network but also to reach and integrate new regions, 
or those with a less intensive traffic.

No special attention has been given, in terms of economic 

evaluation, to the investment ptojects for penetration, feeder 

or rural roads, which would allow the big trunks to serve a 

larger area. The Brazilian Transport Survey master-plans aimed 

mainly to create conditions for the reestablishment of the 

balance of demand for transportation Services by different modes 

and to promote the integration and rationalization in the use 
of the main networks. Once the balance of the demand for these 

Services is reestablished, there will be new growing perspectives 
for highway transportation: the feeder, rural and colonize 

tion roads.

It is important to note that the highway plans of the Brazi­

lian Transport Survey also had the purpose to determine the fu­

ture highway network that would suit a predicted demand, explain 
ed in terms of volume and quality of the origins and destinaticns 

of traffic. Based on calculations of construction costs and 

benefits arising of the traffic forecasts, priorities have been 
selected in implantation and paving. However, the choice o f 
the network has been made in an attempt to suit only long- dis 
tance traffic, by means of trunk roads and the number of feeder 

roads was low, indeed.’

However, it may be observed, that< areas of a high agricultu- 
ral - and even industrial - development potential are lacking' 
permanent connections with the trunk roads of access to the 

industrial, consumption and export centers. The shortages are 
felt in the lack of integration of the local roads with the net 
works of the State and region, for they cannot be used in the 

rainy period, as well as in the lack of efficient maintenance 

Services. From the regional point of view, these deficiencies 
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involve a lack of dynamism for the local economic activities or 

even more specific damages as the loss of part of the agricul­

tura 1 crop, lack of competition power of the local commodities 

at the consumption poles, etc.

Therefore, as the master-plans are deepened, going down to 

the levei of the local network in areas or regions of great 

economic potential, a greater productivity in the application of 

funds can be obtained with highway investments. A better coordi 

nation between the different leveis of highway planning may 

result in conditions of better relationship between the different 

leveis of the network,and therefore, a greater utilization of 
the main network.

In terms of regional implications, the deepening of the high 

way mas ter plans down to the local network levei, in selected 

areas, may lead to the possibility of an effective social and 

economic integration of -those areas with the industrial poles or 

with the more dynamic areas of the agricultural frontier. It may 

also lead to the possibility of recuperation of peripheric or 

depressed areas, or of those which are near to a dynamic indus­

trial center, or, eventually, a more effective integration of 

the agricultural frontier itself.

3. OBJECTIVES OF THIS PAPER

The aims of this paper are, initially to summarise the 

regional economic study implied in the benefit-cost methodology. 

This methodology is being used nowadays for the selection of 

highway projects in a sense of minimizing subjective criteria of 

selecting priorities. A criticai evaluation of the same is 

made with the purpose of showing that, in some specific cases , 

its application • is insufficient. The regional economi.c study 

which will be presented, and the partial consideration of the 

generated traffic, forcibly impose restrictions on the evaluatkn 

of highway projects with pioneer characteristics or the feeder 

roads. In addition, we try to show that those projects have a 

different nature. Therefore, highway planning should use 

different evaluation criteria for the purpose of selecting

priorities. Consequently, the selection should be made in a 

parallel way and according to complementary planning leveis 

Finally, by way of conclusion, we present some important points 

to be considered in the planning of feeder, rural or coloniza - 

tion roads which fom nowadays in Brazil, a bottleneck to the 
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expansion of traffic on the trunk roads.

4. CONCLUSIONS

In short, it is important to admit, that a highway investment 

is not, by itself, a sufficient condition to promote the economic 

development of a region. Indeed, traffic growth depends, to a 

great extent, upon the future growth of commodity flow poten - 

tials, ín regions of programmed development, this growth will 

result from the interrelativeness of several investments, includ 

ing highway investments, as well as their multiplier effects on 

production, and the resulting structural modifications. Conse- 

quently, it is necessary to conceive the development of a program 

-region in terms of a whole complex of interrelated investments 

in the different economic sectors. Thus, the funds invested in 

highway construction will allow high rates of return, resulting 

from the nature of the development process itself.

Furthermore, it is convenient to remind that recent develop - 

ment in highway planning techniques, in accordance with the rea. - 

soning exposed in this paper, was directed toward a gradual 

reduction of the subjective judgements about the importance of 

the investments in this sector. This was a result of the neces 

sity to assure a more rational application of the funds available 

for investment in those enterprises which offer greater benefits 

to the economy.

What is known presently, is that the indisdriminated applica 

tion of the benefit-cost methodology* to highway investments in 

underdeveloped regions may often present, the following 

inconveniences:

a) concentrating highway investments in areas or regions 

already characterized by an accentuated dynamism, 

causing a greater spatial concentration of economic 

activity;

When on£y cíZAec-t and. zoa-ís o the. highway
p-íoje.e.t a/te. çompuiQ.d.
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b) concentrating highway investments in the main 

System, hindering the development of feeder, 

rural oi local . systems, even in the more 

dynamic regions;

c) accentuating social regressiveness of highway 

investments , i . e. , favoring, in certain cases, 

higher income social groups instead of traffic 

Solutions that would serve a wider community 

interest.

For planning purposes, however, a highway investment can not 

be differentiated frora any other forra of investment since its 

main functions are to allow the hauling of the increase in product 

ion, and its adaptation to rapid modifications in the characte - 

ristics of the demand for its Services. • Therefore, investments 

in regions of programmed development, should be oriented, wheney 

er possible, by reference to the relation between the costs .and 

future benefits of the projects, as well as to the opportunity 

cost of capital.

Thus, even in cases in which the measurement of indirect 

benefits becomes difficult, and the benefit-cost methodology 

shows itself to be insuf ficient, a highway investment might still 

be considered a "profitable" undertaking. Thus, e.g., in an 
integrated plan for the implantation of a development pole, the 

highway investments will have a complementary function. Capital 

being the scarce production factor in the region, its rates of 

return will be high. Highway investments, as well as other go- 

vernmental investments in basic Services (energy,Communications, 

etc), will, in principie, give future returns, at the margin, at 
least equal to the return of the marginal investments in the 

private sector. In fact, the highway investment, in this case, 

becomes part of an overall and integrated development plan.

It is necessary to stress that the resulting benefits will 

not in all cases, have an exclusive economic character in the 

regional planning. There are other benefits to be considered ,

, a greater integration of the regibn with the rest of the 

country for security reasons,elimination of social or political 

tensionsresulting from the economic isolation of the region , 
inducement of internai migratory movements, etc. The economic 

benefits themselves, as previously mentioned,. may be indirect , 

under the form of more employment, externai economies for
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establishment of new production units, and improvement o f
educational, cultural, and sanitary standards.

We may say, therefore, that the evaluation of projects and 
the selection of highway investment priorities in the regions of 
programmed development - mainly when investments in feeder,rural 
or colonization roads are considered - on one side, come up
against the deficiencies of the traditional evaluation -of high­

way projects and, on the other hand, against the lack of a n 
alternative analysis form resulting from the great difficulty of 
quantifying indirect benefits. This quantification would, no 
doubt, allow a more objective evaluation and selection of prio 
rities. This impass may be attenuated with the elaboration of 

alternative theoretical models, which would incorporate in a 
more accurate way the generated and the diverted traffic, of 
great importance in developing regions.. 

*

Having in mind that in many regions of Brazil, there is
presently, a bottleneck to the expansion of traffic on trunk 
roads - the implanted or paved extension of which is growing at 
a very rapid rate - we could list, by way of recommendation and 
as a consequence of the criticai evaluation made in this paper 
of the benefit-cost analysis, a series of points that deserve
attention and also suggest steps to be taken by the Public Sectcr, 
in what refers to the feeder and rural roads.

It is convenient to note that although, on one hand, that 
method of evaluation is the best contribution for the improve 
ment in quality of the projects, thus favoring the establishment 
of priorities for similar projects, on the other hand, the great 
problems concerning the strategy of development of a regional 
economy demand a greater variety of analytical Instruments.

In a developing economy, the expansion of the secondary 
network - including colonization roads - is closely connected to 
the strategy of regional development. Thus, in what refers to 
highway investments in that network, it may be observed that:

a) economic development, if not diffused in a 
homogenous way throughout the whole space 
of a regional economy, due to the phenomenon 
of polarization, may lead to an excessive 
concentration óf investmentsin the transpor- 
tation infrastructure (notedly the highway 
infrastructure) in areas that already have 
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externai economies or economias of scale, which 
result from the continuous agglomeration of
economic activity;

b) therefore, steps should be taken by the federal 
and state governments towards increasing the 
extension of feeder, rural or colonization roads, 
in order to promote the integration of the 
peripheral regions or areas and the agricultural 
frontier with the dynamic industrial nucleus;

c) given the difficulty that exists at present to 
establish a methodology for the evaluation of 
highway projects - mainly for the feeder, rural 

and colonization roads - in which many of the 
indirect benefits would be quantified, those 
projects should be oriented; in the regions of 
programmed development, in such a way as to be 
part of investment packages in infrastructure , 
agriculture, and industrial activities;

d) however, it is important, that highway planning 
does not become regional planning thus limiting 
itself to its specific concitions of time , 
resources and responsibility;-

e) therefore, after the development of the expe- 
rience of feasibility studies, research for new 
traffic generation models which would incorporate 
generated and diverted traffic is needed, in 
order to allow objective selecting of priorities 
in the feeder, rural and colonization road inves 
tments, as well as the most suitable methods and 
systems for the execution and fulfillment o f 
final engineering projects;

f) these roads, which have great importance in the 
optimum utilization of the trunk highway system, 
have inferior technical characteristics and their 
function is the preservation of traffic in good 
conditions all year long. These investraents are 
not similar - and, therefore not comparable. - 
to investments in the main network, because they 
present costs and benefits of a heterogenous na- 
ture, being thus subject to a. specific planning;

g) therefore, there is an urgent neéd for a resear­
ch in order to have more accurate concepts of 
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what feeder, rural and colonization roads are, and for 
the establishment 6f a suitable methodology for the 
elaboration and evaluation of those projects.' 
Finally,

h) the Identification of areas or regions with deficient 
■ secondary and tertiary highway systems, in which perma 

nent connections with the trunk roads are needed. These 
connections will result in an easier and continuous 
flow of the agricultural production, as well as in a 
greater integration of its economic and social deve- 
lopment with the regional and national dynamic centers.


