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Introduction

The extensive road networks of Latin America and the Caribbean show alarming signs of neglect and abuse.
Gigantic investments, meant to be long term, are being destroyed after relatively few years of use, due to the
absence of adequate conservation.

It is estimated that poor road network management in Latin American and Caribbean countries results in an
unnecessary increase in vehicle operating costs equivalent to between 0.5 and 1.5% of the gross national
product of each country. Moreover, the resulting annual loss in road asset value in the region is estimated at
some US$ 3.000 million.

There is abundant evidence documenting that the prevailing system of organizing and financing road
conservation is inadequate. Moreover, under the present system, it is unlikely that improvements can be
made which will be both substantial and sustainable over the long term. For these reasons, the time has
arrived to introduce profound changes in the management of existing road networks.

This book provides a guideline for reform and is designed for those who will be responsible for introducing
the necessary changes. It also indicates the basic components required for these changes to be successful.
Some of these key components are the transfer of road management from a "government ministry
environment" to a "company environment", the self financing of road conservation, its separation from short
term policies, and the increased participation of road users. The book also introduces the new and
revolutionary concept of negotiable road management contracts, opening up the huge area of existing road
infrastructure to institutional investors.



PREFACE

The extensive road networks built in Latin America and the Caribbean over the past decades were supposed to
provide a solid basis for the economic and social development of the region. Today, at the beginning of the 1990s,
these networks show aarming signs of neglect and abuse, and in afew more years they will most likely bein such a
deplorable state as to have serious repercussions on the economies of the region. Gigantic investments, meant to be
long-term, will have reached the end of their useful lives after relatively few years of use, due to the absence of
adequate conservation.

It is estimated that poor road network management in Latin American and Caribbean countries results in an
unnecessary increase in average vehicle operation costs equivalent to US$ 300 per yearand vehicle. The sum of
avoidable vehicle operation costs reaches a value which varies between 0.5 and 1.5% of the gross national product
of each country. Moreover, the resulting annual loss in road asset value in the region is estimated at some US$ 3.000
million. The economic sacrifice made by previous generations is wasting away. Even worse, since parts of the road
networks were financed by long-term foreign loans, the economic sacrifice of future generations is also being lost.
They will not have the opportunity to enjoy the benefits of past loan commitments, but will, nevertheless, be
responsible for paying them back.

In Latin America and the Caribbean, there is abundant evidence documenting that the prevailing system of
organizing and financing road conservation is inadequate. Moreover, under the present system, it is unlikely that
improvements can be made which will be both substantial and sustainable over the long term.

For these reasons, the time has arrived to change the approach to the management of existing road networks, more
especially to the organization and financing of their conservation. This book provides a guideline for future reform
and is designed for those who will be responsible for introducing the necessary changes. It also indicates the basic
components requi-
red for the changes to be successful. Some of these key components are the transfer of road management from a
“government ministry environment” to a “company environment”, the self-financing of road conservation, its
separation from short-term policies, and the increased participation of road users.



WHY ROAD
CONSERVATION
AND NOT
MAINTENANCE?

con_ser_va_tion \ n [ME, fr. MF, fr. L conservation-, conservatio, fr. conservatus, pp. of conservare]: a careful
preservation and protection of something; esp : planned management of a natural resource to prevent
exploitation, destruction, or neglect.

Webster’ s Seventh New Collegiate Dictionary

Noteto the Reader:

During the authors extensive travel while preparing this book, it became clear that there is considerable
confusion about the meaning of the term road maintenance. Even when asking several road experts gathered around
a table, endless arguing is inevitable. In order to avoid any misinterpretation in the context of this book, it was
decided to use the term conservation, because its officia definition comes very close to what this book wants to
promote. Although the word conservation is frequently used in relation to natural resources (see the extract from
Webster’ s Dictionary above), the authors believe that it is perfectly applicable to roads as well.

Note:
In this book, the term "hillion" is used to represent the amount 1.000 million.



SUMMARY

It iswidely recognized that, due to the lack of timely conservation measures, the condition of an extensive part of the
road network in Latin America and the Caribbean |eaves a grest deal to be desired. The state of most roadsis regular
to bad, with a tendency toward accelerating deterioration. Only a small proportion of the network is in good
condition, but it is by no means certain that it will remain good. A number of countries are making efforts to
overcome this unfavorable situation. Some of these efforts have been partially successful, although thereis room for
doubt that these are definitive achievements which can survive for long.

The life of roads seems to be subject to an inexorable cycle of construction, inadequate or nonexistent
conservation, deterioration, collapse and reconstruction. The basic cause of this pernicious and extremely expensive
cycleisthe lack of road conservation. The difficult lessons learned from the collapse of road networks, which were
thought to be an integral element of daily life in each country, seems to have lead to reflection and the determination
to look for improvements.

Preserving the legacy |eft by previous generations, or even the product of our own efforts, is an attitude appearing
timidly in the region, although it is not yet firmly established. The tendency to automatically replace the old with
something new still seems to prevail. The consequence of this attitude has been great enthusiasm for building new
roads and little interest in conserving ones that already exist.

The present situation has two main causes:

* The absence of a system ensuring adequate financing for road conservation, and
* Theineffectiveness and inefficiency of the agencies responsible for roads.

Today the situation has reached crisis levels. The loss in road asset value resulting from the deterioration of
existing road networks is far greater than the amount spent on building new roads or improving existing ones. It is
absolutely essential to react quickly to reverse this alarming situation, by simultaneoudly attacking the two basic
causes mentioned.

To do this, it is necessary to serioudly question two firmly rooted convictions which are implicit in the traditional
methods of managing roads. These convictions are:

* Roads are public goods which must necessarily be provided free of charge by the State, because the mobility
they provideis deemed aright of all citizens.
* The best way to provide roads is through the public administration.

Traditionally, the State has been the great provider of roads, constructing the road network and putting it at the
disposition of all citizens. The use of roads has been largely free of charge. Here roads differ from the other
components of the transport infrastructure, such as ports and railways, where it has always been necessary to pay
explicitly every time they are used. An exception is found in countries which introduced a “road fund”, made up of
earmarked taxes collected specifically for financing roads. Toll roads are the second exception to the rule.

The special treatment given to roads, as compared with other transport infrastructure, could have been the result
of an inability to develop afair and efficient charging mechanism for this service. The proposals put forward in this
book are meant to provide food for thought about this aspect and a concrete solution to put an end to today’s
unsustainable situation. In fact, financing road conservation out of general taxes, as is now done, is tantamount to
considering roads to be an area which needs to be subsidized by the State. History shows categorically that the
governments of Latin America and the Caribbean will never allocate sufficient funds for road conservation, because
other needs will aways seem more urgent. Although it may be the State’s responsibility to provide access to the
entire national territory for reasons of sovereignty, there is no need at all for these access roads to be paved and of a
high geometrical standards. It is the road users who should pay for the enjoyment of better roads, although, where
necessary, some poorer groupsin society may be subsidized directly.



Charging user rates for road infrastructure is convenient, because it makes road user costs explicit for vehicle
operators. It will aso put the road transport system on an equal footing with other modes of transport. Road user
rates will bring transparency to the transport sector, and transparency is a necessary condition for an optimal
allocation of fundsin any economy.

The method of payment proposed here isincluding user rates in the price of fuel. The amount of fuel consumed by
avehicle is an acceptable measure of the amount of “road service” it uses. This method of charging is inexpensive
(costs are less than one percent of the amount collected) and ensures a satisfactory relationship to the use made of
roads. The road user rate must not be confused with atax; it should be independent of any taxes on fuels which may
exist and be used for purposes not related to roads. The road user rates collected could make up a Road Conservation
Fund whose purpose would be to finance road conservation. Thus, guaranteed and stable financing would be assured
for this purpose, independent of short-term political interests.

The question whether the public administration environment is adequate for the effective and efficient production
of goods and services has been debated for some time. Once again, experience indicates the contrary. Aspects such
as low salaries, the lack of incentives for good performance, the virtual absence of sanctions for errors and bad
performance, and the predominance of interminable and exhausting bureaucratic procedures usualy inhibits the
public administration from being agile and effective in tasks involving management and production. The pillar of
public-servant behavior is personal and professiona ethics. This virtue can be useful for establishing norms,
supervising their observance and defending the public interest, but it is not sufficient in a production environment.

A large part of the activities of a road agency are productive by nature. Physical construction and conservation
must be carried out and projects and studies developed, either internally or by third parties. There is no difference
between these activities and those of an industry producing goods and services, be it public or private.

The second basic proposal of this book is thus to relocate road management and the related production tasksin an
environment where they can be effectively and efficiently carried out. In other words, all management and physica
administration of the road network should be carried out by Road Network Management Companies. Only these can
combine the autonomy and flexibility required for road management with agility in decision-making, contracting,
rewarding and sanctioning, etc. However, the responsibility for safeguarding the public interest in roads would
remain in the environment where it belongs: in a relatively small specialized agency within the public
administration, acting in representation of the State, and staffed with well-paid professionals. The resulting overall
system would be a public-private partnership, and should not be confused with outright privatization.

The reorganization of the road sector is, at the same time, a great opportunity for institutiona investors such as
pension funds and life insurance funds. Through public tender, they will be able to buy into the negotiable road
management contracts proposed in this book, thusinvesting in a safe, long-term business.

Finally, today’s bad road management has a very negative effect on the environment. Although it is true that the
various types of environmental damage caused by the original construction of aroad cannot be avoided, it is possible
to avoid the additional damage caused by the reconstruction and rehabilitation of the same road, made necessary as
the consequence of today’ s management and maintenance deficiencies.






WHAT ISHAPPENING TO OUR ROAD NETWORK?

THE PAST

From the 1950s, and steadily more rapidly until the 1970s, the governments of the countries of Latin America and the Carib-
bean invested a significant portion of public funds in the construction of extensive road networks and other transport infras-
tructure. The funds came largely from tax revenues, but also from domestic and foreign loans. The purpose of this gigantic
effort was to lay a solid base for economic and social development. At that time, no one was greatly concerned about the
resources that would later be required for the conservation of the new infrastructure.

As aresult of this investment, the Latin American and Caribbean road network is today approximately 2.2 million kilometers
long, not counting urban roads. The total replacement value is estimated to be about US$ 200 billion, based on an average
cost of US$ 90,000 per kilometer. Investment in urban roads and streets has been of an equally enormous magnitude.
Inter-city and rural road infrastructure is the biggest single investment existing in each country, controlled by a single unit, in
this case by the State. This is true of almost every country in the world, not only in Latin America and the Caribbean. The
investment made in roads surpasses the value of the entire infrastructure in the area of electricity, which includes dams, gene-
rating plants and distribution networks. More than 80% of passenger transport and more than 60% of freight movement in the
region is by road.

The great expansion of the inter-city road network started slowing down considerably in the 1980s, after several decades of
intense investment and construction. In many countries, the general extent of the road system is considered to be sufficient for
todayis needs and, in some countries, even more than adequate. At present, road construction is mostly limited to improving
the quality or adding capacity to existing roads. Only in few cases is the physical coverage of the network being expanded,
opening roads where there were none before.

Now that big inter-city road networks and other transport infrastructure seem almost complete, the thrust of public fund allo-
cation has turned in another direction. The governments of the region are confronting a series of urgent problems which are
affecting all countries to some degree. The alocation of public funds is largely directed to solve problems related to the dis-
proportionate population growth. Countries are forced to make urgent decisions about the quality and quantity of public servi-
ces such as health, education, justice, the battle against extreme poverty and delinquency, environmental protection, the crea-
tion of employment opportunities, sanitation in the big cities, etc. The construction of new roads on a grand scale is not consi-
dered one of the great and urgent priorities for public spending today.



The task in the past was to build a network of highways and roads; todayis challenge is to preserve this network and to adapt
it to the useris needs. This may go against human nature since people often find it easier to build something new than to keep
what they have in good operating condition.

The demands placed on the road agencies have also changed. Public Works Ministries, through their specialized departments
(frequently called Road Department) have been and continue to be responsible for the network of inter-city and rural roads.
For several decades their activity and main responsibility has been to “produce”’ roads using funds allocated by the national
budget. Their success was measured in engineering terms, that is, the most important criteria was to establish how many kilo-
meters of road had been built and to what design standard. On the other hand, the task of maintaining the roads already built
has been given a secondary role and little prestige.

What has been successfully achieved in the electric energy sector of many countries but has failed in roads, is the optimization
of the use of past investment. Roads and electricity have a similar history in many countries: at some point over the last sixty
years, they have both been directly managed by the State, either by a Ministry of Energy or by a Ministry of Public Works.
Because of the inability of the private sector, or for other reasons, the government had assumed direct responsibility and made
the necessary investments.

Over time, the form of organization in the electricity sector has been adapted to meet the need for reliable, stable, cost-
effective and economical energy service. In many countries today, the utility companies providing electricity services are
reasonably well managed and the service to the consumer has gradually improved, especially if they are owned by the private
sector.

In contrast, an important part of the road infrastructure has begun to show obvious signs of deterioration, often premature and
accelerated. After few years of use, roads are often in such bad condition that they cannot be maintained, but must be comple-
tely rebuilt at a high cost. Ministries of Public Works have vast experience in the design and execution of new road construc-
tion, but are not prepared for the task of adequately maintaining the existing road infrastructure in order to meet the needs of
users and the economy in general. Nevertheless, it would be a mistake to blame this failure on the professionals or workers
employed in this area.

In Latin American and Caribbean countries the serious deficiencies in inter-city and rural road conservation is causing a re-
duction in the net value of the road system of between US$ 2 billion and US$ 3 billion per year. This estimate is the result of
a study carried out by the World Bank, also revealing that net annual losses in road asset value show a clear tendency to in-
crease. Today it is already evident that deteriorated roads are a serious impediment for economic and social development and
that soon it will be necessary to replace thisinfrastructure, lost through neglect. The question remains, who is going to pay?

The loss of infrastructure is only one part of the problem. Road users spend a similar amount (US$ 2 to 3
billion) every year unnecessarily in increased vehicle operation costs resulting from bad road conditions.
Apart from very few notable exceptions, there is no adequate, planned and optimized road conservation
system in the region. Most often, superficial or technically inadequate repairs are made after damage has
already occurred or, in the worst cases, roads are not maintained at all. “Optimization” today usually
means trying to stretch the insufficient funds allocated to road conservation as far as possible, attempting
to slow down the general deterioration of the road network. Thereis clear evidence that the present system
is not capable of reversing the present catastrophic trend.
Recognizing their deficiencies in the area of road maintenance, a number of Ministries of Public Works
have begun to look for answers to the multiple problems in that area. Some countries have improved their
knowledge of engineering or of maintenance planning; others have developed projects for reorganization,
decentralization and even recentralization, and a few countries even allocated more funds. These technical and organizational
improvements may have contributed to increase the quality and quantity of maintenance carried out, in spite of the limited
funds allocated. Although it is possible that some governments will continue attempts to strengthen road maintenance, the
overall results will remain far from satisfactory.
In fact, the advances made have not produced a general improvement in the condition of the road networks in Latin America
and the Caribbean. With a few exceptions, such as Chile and some States in Brazil, road networks are in worse condition
today than they were five years ago. The large magjority of road agencies continue to work inefficiently and bureaucratically
and the funds allocated for road maintenance continue to be inadequate. Under present circumstances the road networks do
not provide a solid base for social and economic development in the region.
What is the cause for the relatively good performance and development of the electricity sector and what, in contrast, are the
reasons for the poor outlook of the road sector? This book attempts to explain the reasons for this discrepancy. At the same
time, it puts forward a new concept for approaching the road management problem more effectively than in the past.
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THE CATASTROPHE AHEAD

The predominant trend in 1993 is clearly towards a progressive deterioration of the road networks. The state of paved roads
can be used to illustrate this problem. They can be divided into four groups:

GROUP 1: “COLLAPSED” ROADS

Over time, there has been an accumulation of a great many paved roads which have not been adequately conserved and, as a
result, their structure is now seriously damaged. Many of these roads have at some point been superficially repaired to correct
their most obvious faults and to make them temporarily easier to use; however, these measures did not correct their basic
structural faults. The basic structure of these roads is destroyed and they are difficult, expensive and dangerous to use. They
can only be recovered by a partial or complete reconstruction at a cost which exceeds 50% of the cost of building a compl ete-
ly new road.

GROUP 2: ROADS AT THE “CRITICAL POINT”

There is amuch larger number of roads which are coming to a critical point in their lives and need surface strengthening im-
mediately to keep their basic structure intact for several more years. Such reinforcement costs between 5% and 20% of the
cost of a new road. In Latin America and the Caribbean only a small part of necessary surface strengthening works can be
carried out with present road sector budgets, which means that most of the roads in this group will deteriorate with no real
possibility of stopping the process. They will gradually become part of the first group of “collapsed” roads, if the necessary
surface strengthening is not done to prevent the destruction of their basic structure. In spite of surface wear, many of the roads
in this group still have an acceptable appearance and, therefore, the mgjority of their users do not perceive how critical their
stateis.

GROUP 3: ROADS in “accelerated wearing process’

There is another large group of roads which, assuming adeguate routine maintenance, will have to be strengthened in a few
more years, to compensate for their normal surface wear. Nevertheless, either as aresult of insufficient routine maintenance or
because of technical deficiencies in their original construction, or a combination of both causes, these roads are rapidly wea-
ring out and will need to have their surface strengthened much sooner than anticipated. Even more than in the previous group,
roads in this group still look rather good and only specialists and road engineers can detect the symptoms of an accelerated
wearing process.

These are roads which are included in an adequate conservation program adapted to traffic volume and type, climate, road
type and other variables. There is guaranteed long-term financing for the conservation of these roads and all conservation
measures are carried out professionally and to high technical standards. In Latin America and the Caribbean, the number of
roads which could be included in this category isincredibly small.

The World Bank has estimated that, in Latin America and the Caribbean, the accumulated overdue needs
for surface strengthening, rehabilitation and reconstruction of roads would cost at least US$ 25 billion, or
US$ 2.5 hillion every year over the next ten years. In each of the countries of the region, this corresponds
to an annual expenditure of between 1% and 3% of the Gross National Product. If the countries had ca-
rried out adequate road maintenance at the right time, they would have spent only one third of this amount
and would not have to worry about the nightmare they are now facing.
In summary, the volume of overdue surface strengthening, rehabilitation and reconstruction works will
soon become unmanageable. At the same time, there are no efficient and flexible organizations which can
carry out this gigantic job, and there is no proper mechanism which could ensure adequate financing to
pay for it. Roads which are being reconstructed now are likely to soon fall victim to the same deficiencies existing today.
And, as if that were not enough, the cost of the overdue and urgently necessary works is only half of the problem. For each
dollar that countries should have spent on road maintenance, road users are obliged to spend about US$ 3 in additiona unne-
cessary vehicle operation costs. These costs represent a great burden on the economies in the region, especially on the compe-
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titive advantage of their exports on international markets, which is the basis of their hope for future well-being. Moreover,
they represent a considerable loss of “hard currency”, since a significant part of vehicle operation costs must be paid in fo-

reign currency.
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WHAT DOES ROAD CONSERVATION REALLY MEAN?

This section seeks to explain the true meaning of road network conservation, which goes beyond simple road mainte-
nance.
In the many countries of the world there are different ways of defining works which are carried out on roads after their initial
congtruction. At international meetings of road experts a considerable degree of semantic confusion is aways evident. Many
words are commonly used, like “maintenance” (routine and periodic), “rehabilitation”, “reconstruction”, “renewa”, “reinfor-
cement”, “strengthening”, “recycling”, and many others. However, the content of these words varies from one country to

another and even between experts of the same nationality.
OPTIONSWITHIN AHEALTHY SYSTEM

In every road agency there are a number of persons responsible for making decisions about how the road network is to be
conserved. Today, the decisions being made in Latin America and the Caribbean resemble the decisions made by a very big
man with a very small blanket who has to spend a cold night out in the open: which part of his body should he let freeze?
None of the available alternatives is healthy; the “patient” can only get worse. One may ask then, what are the characteristics
of ahealthy road conservation system? The reply to this question is not so complicated as it appears. The following pages are
an attempt to answer it.

COMPONENTSOF THE ROAD TRANSPORT SYSTEM

To better understand the issue of road conservation, the role of road infrastructure within the overall system of road transport
should be examined.

The decision to build a road is a response to the need of people to move themselves, passengers or freight from one place to
another by motor vehicle. The resulting road transport system is made up of two components or sub-systems: the VEHICLE
and the ROAD. They are interdependent as neither is functional without the other.

The type of road built depends largely on the volume of traffic anticipated. If the expected traffic is only a few vehicles per
day, a simple track is adequate. If the demand is in the order of one hundred vehicles to use it daily, a better designed road
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should be built with a dirt or gravel surface. If traffic is expected to be more than a hundred vehicles per day, some type of
pavement should be considered in the road design. The higher the traffic volume expected, the higher is the design standard
required, until reaching the level of multiple-lane superhighways for several thousand vehicles per day.

The cost of the road transport system can be divided between the cost related to the vehicles and the cost associated with the
roads. Examples of vehicle-related costs are those for fuel, tires, spare parts, repairs, the amortization of the original purchase
cost and, for commercia vehicles, the driveris salary. Costs related to the road are the original cost of road construction, plus
the cost of all later interventions needed to keep the road functioning, which are mainly conservation activities.

What is the relationship between road costs and vehicle costs? Within the total cost of the road transport system, the share of
road costs becomes steadily less important as traffic volume increases and the technical standard of the road itself is higher
(See figure on nexte page). As traffic increases, the road-related costs are distributed over the greater number of vehicles
using the road. The percentage-range varies between two extremes. If the road has a very low volume of traffic, say 10 vehi-
cles aday, the road-related costs (construction and conservation) could equal 90% or more of the total system cost. The other
extreme is a multi-lane superhighway, with more than 10,000 vehicles using it every day. On that type of road, the road-
related cost is approximately 5 to 8 % of the total system cost.

For the system to function optimally, each of the two sub-systems should tend to reduce its cost as much as possible. In fact,
there has been much progress in the reduction of vehicle operation costs. Vehicle manufacturers compete on the market with
better, lighter and more economical models which consume less fuel and are more durable. Also, most car owners are concer-
ned to purchase economical vehicles, to keep the engines well-tuned and to drive at sensible speedsin order to avoid unneces-
sary fuel consumption or losses resulting from accidents. Generally, the vehicle sub-system shows a clear trend and determi-
nation towards optimization. This determination is based mainly on the economic interest of the large number of individuals
owning vehicles.
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THE TWOFOLD ECONOMY OF SCALE

Thereis atwofold economy of scale in road transport which can beillustrated using typical datafor Latin America.

HOW ARE THE COSTS DISTRIBUTED?

COST RELATIONSHIP
WITHIN THE HIGHWAY TRANSPORT SYSTEM
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How to read this figure:

Example: In the case of a road with an average daily traffic of 800
vehicles, the operation costs of the vehicles make up approximately 88%
of the total system cost (vehicles plus road). The remaining 12%
represents the cost of the road agency, for the conservation of the road
as well as the recovery of the original cost of construction. In the case of
roads with greater volume of traffic (which are usually built to a higher
technical standard), the road agency will undoubtedly have higher costs,
however, the proportion of these costs in the total cost of the system is
smaller.

Note: The figures used in this figure are the results of research carried
out by the World Bank. They refer to roads which are subject to optimum
conservation.

Letis imagine the following situation: We
are in a room with four windows, one in
each wall. From each of these windows
we can observe a different road, travelled
by vehicles, and of each road we can see
a stretch exactly one kilometer long. Each
of the four road sections is part of a diffe-
rent newly constructed road and each
road has a different type and density of
traffic.

Road 1 isarural gravel road over which
30 vehicles travel per day. Building this
road cost US$ 60,000 per kilometer and
its conservation costs US$ 600 per kilo-
meter per year. Because it is an unpaved
road, the cost of vehicle operation is
rather high, to the order of US$ 0.28 per
kilometer.

Road 2 isaloca road with asphalt pave-
ment over which 250 vehicles pass per
day. Building the road cost US$ 150,000
per kilometer and US$ 600 is spent per
year for its conservation, the same as on
the gravel road. Due to the smoother
surface of the road, vehicle operation cost
isonly US$ 0.20 per kilometer.

Road 3 is technically the same as road 2,
but it has twice as much traffic (500 vehi-
cles per day). This makes a greater degree
of conservation necessary, costing about
US$ 1,200 per year for each kilometer.
The operation cost of the vehiclesis US$
0.22 per kilometer, dlightly higher than on
road 2, because of the high traffic density
at some times of the day.

Road 4 is a paved highway built to ad-
vanced technical standards, much wider
than roads 2 and 3. This highway has
fewer curves and more gradual slopes;
and 1,500 vehicles use it every day. Be-
cause of the good characteristics of the
road, vehicle operation cost is only
US$0.18 per kilometer. This road was
built at a cost of US$ 280,000 per kilome-
ter and US$ 2,000 per kilometer are spent
annually on its conservation.

If we watch these four road stretches over a period of twenty years and record, for that period, the total cost of vehicle opera-

tion and the total amount spent on the roads, we arrive at the following results:

15



Costs Road 1 Road 2 Road 3 Road 4

Total cost (US$) |133.320 527.000 977.000 2.291.000
Road cost within | 54% 31% 18% 143

total cost

Vehicles cost | 46% 69% 82% 86%
within total cost

Road cost divi-|0.33 0.09 0.05 0.03

ded by number of
vehicles using it
(USS)

Total system cost|0.61 0.29 0.27 0.21
per vehicleskm
or unit cost
(USS)

To understand the twofold economy of scale, one needs to analyze the results of this example:

First, let us compare roads 2 and 3, which are technically the same. Because of the simple fact that road 3 it is more travelled,
its system unit cost is reduced from US$ 0.29 to US$ 0.27. Even more impressive is the reduction in road cost per vehicle/km,
from US$ 0.09 for road 2 to alittle more than half (US$ 0.05) for road 3, in spite of having spent twice as much on its con-
servation.

Obvioudy, there is a limit to how much the volume of traffic on a given road can be increased without upgrading the road
design standard. The second economy of scale results from such changes in road design standards. This effect is very noticea
ble in the case when an unpaved road is paved, as can be seen from comparing road 1 with road 2 in our example. There, the
significant reduction in the total system cost per vehicle/km stems not only from the distribution of the road costs over more
vehicles using the road, but mainly to the more rational use made of the vehicle on a better road.

Optimization should also be a concern on the part of the suppliers and administrators of roads. To start with, they should
guarantee that road construction is of good quality. They should also make sure that the necessary conservation measures are
carried out to keep the roads in good condition as long as there is a demand for them. The suppliers of roads should aim to
minimize costs employing along-term view. The State, which today is the supplier of roads and also usually their administra-
tor, should ensure that the demand for roads is satisfied at the least possible cost. However, observing the actual situation in
many countries of the region provides grounds for serious doubt about whether the present system of organizing “road servi-
ce” is capable of fulfilling this condition.

TOWARDSA HEALTHY CONSERVATION SYSTEM

The existing road network in most Latin American countries is relatively complete. Only few countries need to add new road
infrastructure on alarger scale. In al countries, however, there is an urgent need to implement a healthy system for preserving
the already existing road network.

First, it must be clarified what characteristics should dominate in a healthy system for road conservation. We consider the
basic conditions for a healthy system to be the following:
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. It should guarantee an adequate conservation of the road network at a reasonable cost.

. It should ensure adequate road network conservation not only today and tomorrow, but in the long term.

. It should tend to optimize the cost-benefit relationship of the road transport system, which not the same as trying to
spend as little as possible on roads.

. It should rationalize the use of funds.

. It should minimize damage to the environment.

At this time, there is no country in Latin America and the Caribbean with a healthy system for preserving the road network.
Available information shows that the prevailing system is not healthy, because is does not meet the above conditions.

* It is evident that the predominating system in the region is not capable of conserving road networks in acceptable condition
at a reasonable cost. Today a very dramatic example is the collapse of a large part of the federal highway network in Brazil.
Many of these roads are densely traveled, which not only makes them profitable, but also means that they are of great impor-
tance to the economy of the country. Nevertheless, the present conditions under which their conservation is organized makes
it impossible for this work to be adequately done. It appears that the collapse of part of that network is inevitable and in the
future a large programme to rebuild the federal highways in Brazil will have to be carried out at a cost many times higher than
the cost of adequate and opportune conservation would have been. This collapse results in a significant increase in the opera-
tion costs of the millions of vehicles using these roads daily, not to mention the number of serious accidents and loss of life
caused by the bad state of the pavement.

* The policy of constantly allocating insufficient funds for road conservation is not sustainable in the long term and certainly
does not permit an optimization of the cost-benefit relationship. Many countries try to “save” funds by not spending on road
conservation, without realizing that this “saving” means much higher future costs. The system is incapable of reducing long-
term costs, because the alocation of funds is conceived with a short-term perspective. Today, it is close to impossible to allo-
cate budget funds to pay, for example, for the strengthening of a road which at first sight still looks reasonably good, but
which engineers think will collapse in one or two years more. However, once the road has collapsed, and this collapse is ob-
vious, it is relatively easy to allocate funds for its reconstruction, even though the amount necessary is four or six times more
than the amount previously “saved”.

» Without an adequate road conservation system, significant natural resources are wasted and the environment is damaged.
The construction of a new road requires large quantities of raw materials and labor, at a very high cost. Also, the extraction,
preparation and laying of the material results in various types of environmental damage. For example, the large quantities of
fuel burned by heavy construction machinery cause air pollution. Fuel, in turn, is a non-renewable energy resource which will
be scarce in the future. Local population and animals are exposed to the noise and hazards of construction equipment. It is
true that the original construction of a road cannot be done without these resources and the various negative effects on the
environment. What can be avoided, however, is environmental damage caused by road reconstruction and rehabilitation,
through an adequate and opportune conservation of existing roads. Reconstruction requires demolition of significant parts of
the road and transport of the resulting debris. Both of these activities use much non-renewable energy and damage the envi-
ronment. The debris, much of which is non-biodegradable and definitely ugly, has to be deposited somewhere in the landsca-
pe. Lastly, the reconstruction of a road involves expenditures on new raw materials, similar to those used in the original cons-
truction.

In summary, analysis of the present situation makes it very clear that the countries of the region do not employ a healthy sys-
tem for the conservation of their road networks.

THE “MIRACLE” OF INDESTRUCTIBLE ROADS

Many villages and small towns in Europe, particularly in Belgium and France, are served by roads which were paved in the
1930s or 1940s. These roads have been serving for fifty years or more and have never been reconstructed or rehabilitated. In
rural areas, where there has been only a moderate increase in traffic, these roads are still adequate for present needs, and ac-
cording to road engineers, they will not need any type of reconstruction or rehabilitation in the foreseeable future.
How can a paved road can be fifty or sixty years old and still be suitable for many more years? Isnit it general knowledge that
after 10, 15 or 20 years roads have to be reconstructed, which includes the demolition of the destroyed parts of the pavement
and basic structure, and their replacement? Does pavement not disintegrate after a certain period of time? Have we come
across amiracle?
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The basic answer to this question is that these roads have been conserved in the true sense. Before the first thin layer of pave-
ment was applied, fifty or sixty years ago, care was taken to see that the road had proper drainage. Then, engineers did not
wait until the original pavement disintegrated. After some years, at a relatively low cost, they applied a second thin layer of
pavement over the first which, although somewhat worn, still had no major faults. Some years later, a third thin layer of pa-
vement was applied over the two already existing, which showed symptoms of “fatigue” but still had no structural faults. This
surface strengthening programme has continued to the present day, combined with other routine and preventive maintenance
measures. According to engineers, these roads which now have as many as fifteen or more layers of asphalt and whose pave-
ment is as much as 40 centimeters thick, are practically indestructible. No expensive demolition works or removal of collap-
sed sections have ever been done. The existing road has always been conserved and used as a base for reinforcing the surface
at low cost.

Naturally, this way of making roads “indestructible” has not always and everywhere been possible; often the increase in traffic
has made it necessary to build a road with greater capacity and a different design. However, the point to be demonstrated here
is the contrast between the results of a serious conservation system, such as in this European example, and what most people
in our countries have come to accept as the “normal” cycle for roads.

THE “COPPER HIGHWAY”

A SUCCESSFUL EXAMPLE OF ROAD CONSERVATION

The “Copper Highway”, located in Chile, is an exceptional case among Latin American and Caribbean roads. After 22 years
of existence, which is longer than the period for which its pavement was designed, it is till in good condition. The traffic
volume is considerable and the climatic and topographical conditions are severe. In spite of all this the highway has never
needed rehabilitation and certainly no reconstruction took place. What is the secret behind this seeming “miracle”’ ?

Neither secret, nor miracle. It is simply a case of good road management and conservation, carried out by the mining company
(CODELCO) responsible for the road.

The road is located some 90 kilometers south of Santiago and connects the city of Rancagua with the largest underground
copper mine of the world. Every day some 11,000 workers, more than 1,000 tons of copper plus hundreds of tons of other
materials are transported over it. Since it is the only access to the mine, this road must be serviceable every day of the year
without any interruption.

The highway is fifty kilometers long; the pavement is mostly asphalt concrete, 10 meters wide and 12 centimeters thick. From
a valley 500 meters above sea level it stretches into the Andes mountain range to an altitude of 2,400 meters. The winter is
crude, with heavy precipitations of rain and snow and frequent below-zero temperatures; in contrast, the summer is very hot.
Daily traffic is approximately 1,400 vehicles, 30% percent of which are heavy trucks and 32% large buses.

Difficult climate and traffic conditions have not been obstacles to keeping the road open and in good condition at all times.
The conservation program in place has included all necessary tasks. Routine maintenance, which is carried out continuoudly,
consists mainly in keeping the drainage system and traffic signs in perfect condition. Periodic maintenance, which for asphalt
pavement consists mainly in surface seals, is carried out in intervals of several years. Moreover, some 70% of the pavement
has been strengthened to compensate for wear and to keep up with increasing traffic. Attention has also been given to the
correction of inevitable errors and omissionsin the original construction, but always before those defects led to the collapse of
aroad section.

The cost of the conservation has been quite moderate. The average annual expenditure has been 5% of the cost of the pave-
ment, or 1% of the replacement cost of the entire road. These figures are lower than the usual estimates for annual road con-
servation costs, of 2.5% to 3.5% of the original construction cost (or replacement cost) of the road.

The result is areliable road in good condition which will continue to provide service for many years to come. If the Copper
Highway had been treated like most other roads in the region, it would long have collapsed and would have required complete
reconstruction years ago. Truly this highway is a source of pride for the mine workers and provides the mining company CO-
DEL CO with an excellent visiting card.

DEFINING ROAD CONDITIONS

Very good. New roads, or roads which in their physical condition are equivalent to new roads.
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Good. Paved roads, largely free of defects, requiring only routine maintenance and perhaps surface treatment. Unpaved roads
which need only routine grading and localized repairs.

Regular. Paved roads with defects and weakened structural resistance. They require strengthening of the pavement, but wit-
hout the need to demolish the existing base structure. Unpaved roads which require grading and additional new gravel, plus
drainage repair in some places.

Bad. Paved roads with structural defects needing immediate rehabilitation; this includes the previous demolition and removal
of deficient sections. Unpaved roads which require rehabilitation and repair of drainage.

Very bad. Paved roads with serious structural defects needing reconstruction, with previous demolition and removal of most
of the existing structure. Unpaved roads which need reconstruction and significant drainage works.
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THE “NORMAL” ROAD CYCLE

In the countries of Latin America and the Caribbean, as in many others, the “normal” cycle of roads consists of four stages,
which are described below (See also “ The deterioration of roads over time”).

For the description of these stages we shall use the example of roads paved with asphalt concrete, since they are very common
throughout the region. Although there are certain differences between asphalt-based pavements and roads paved with concre-
te, or roads without pavement, the basic message valid for all roadsis that their excessive deterioration or the collapse of their
basic structure should never be permitted.

The four phases of the “normal” road cycle are the following:

Phase A: Construction. Results of initial construction may be varied, ranging from extremely solid with little or no faults, to
an entire construction based on inadequate design or sloppy execution. In any case, roads are put into service as soon as com-
pleted. On the day of the ribbon-cutting ceremony they are usually in excellent condition and fully satisfy the demand and
expectation of the users. This moment corresponds to point A in the deterioration curve.

Phase B: Slow and mostly unperceived deterioration. Over a number of years, the road is subject to a rather slow deteriora-
tion and weakening process, mainly in its pavement, but also, to a lesser degree, in the basic structure below the pavement.
This deterioration is caused by the large number of heavy and light vehicles using the road, but also by factors such climate,
rain or surface water, solar radiation, oxidation, temperature changes, and other factors. The speed of deterioration also de-
pends on the quality of the original construction. In order to slow down as much as possible the process of deterioration and
weakening, various types of conservation measures must be carried out regularly, mainly on the pavement and the drainage
works. Moreover, routine maintenance must continuously be carried out.

In many countries, conservation during this period is practically nil, for the simple reason that insufficient funds are allocated
for roads, or because the limited existing funds are used for rehabilitating those roads which are already in very bad condition.
Consequently, the period of slow deterioration turns out to be not so slow; instead of covering a period of ten or fifteen years,
it may lasts only six or eight years.

Another factor contributing to the neglect of the roads during phase B is a complete misunderstanding of the concept “road
design for x years’. Engineers often say that a pavement is designed for five, ten, or even twenty years. This misleads many
people to think that conservation is not necessary during this period, because at the end of that period the road will have to be
reconstructed anyway. There are even some road engineers who consider it inevitable that after the design period of the pa-
vement any road ends up being destroyed and will need reconstruction.

Throughout phase B, the road remains apparently in good condition and most users do not perceive the weakening process of
the pavement. In spite of the gradual increase of minor faults, the road continues to offer good service quality (See phase B of
the figure).

Phase C. Critical stage of the road. After several years of use, the pavement and other components of the road become increa-
singly “tired” and the road deterioration process accelerates rapidly. The road structure gradually loses its ability to withstand
traffic (See phase C of the figure). At the beginning of this phase, the roadis basic structure is still intact, surface faults are
relatively minor, and the ordinary user may get the impression that the road is till quite firm. However, this is not the case
(See section C1 of the figure). A little further into phase C visible damage to the surface becomes much more obvious and the
basic structure below the road surface starts to become damaged. In other words, when a road starts to have major potholes
and deformations on its surface, it is certain that its basic structure is also damaged.

Damage begins at isolated points and soon spreads until large portions of the road are affected (see section C2 of the figure).
Phase C isrelatively short, usually only three to five years. Once superficial damage becomes obvious, its a fast lane for des-
truction.

In a healthy conservation system the surface of the road must be strengthened at the beginning of phase C (section C1 of the
figure), when the road condition becomes critical. Surface strengthening is meant

. to stop the rapid deterioration and weakening process
. to totally preserve the existing basic structure, which is still intact
. to guarantee the serviceability of the road for another prolonged period.
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At the beginning of phase C (see section C1 of the figure) it is sufficient to reinforce the road surface at arelatively low cost.
Paved roads are usually strengthened applying a layer of new asphalt concrete four to eight centimeters thick (“an overcoat”)
at approximately 5% of the original construction cost. Once the surface is adequately strengthened, the road is once again
suitable for its purpose and can withstand traffic for many more years. However, since at the beginning of phase C road faults
are not very obvious and the vehicle ride not that uncomfortable yet, necessary surface strengthening is usually not carried out
and faults become severe.

Further into phase C (section C2 of the figure) simple surface strengthening will no longer be
sufficient. Damage to the basic road structure will have to be eliminated first. This means demoli-
tion and removal of the damaged sections of the road, reposition of the road base in those sec-
tions, and then repaving the entire road.

The longer these works are delayed, the more severe the damage and greater the extent of demoli-
tion necessary to the basic road structure. The term “rehabilitation” is normally used to refer to
the combination of partial replacement to the basic structure plus surface strengthening.

If no works at all are carried out in phase C, the road begins to collapse, that isto say, the defects
in pavement and basic structure become very severe and gradually extend over the entire road.
Throughout phase C, traffic continues to circulate on the road. Although initially the use of the
road is not difficult yet, the inconveniences of surface irregularities gradualy increase: large
holes, wide cracks, depressions and deformations.

At the end of phase C and during the final phase (D), the only solution is a complete reconstruc-
tion of the road, at a cost which can be as high as between 50% and 80% of the cost of a completely new road.

Phase D: Total destruction. The total destruction of the road isthe final stage of its existence and can take several more years.
At this stage, the first sign is the disappearance of the pavement. Each time a heavy vehicle passes chunks of asphalt break off
until the pavement is gone. The highway ends up being a gravel road and, in the long run, a dirt road (see phase D in the figu-
re). Using the road becomes more and more difficult; the average vehicle speed drops abruptly and the traffic capacity of the
road decreases to only a small portion of what it originally was. The vehicles begin to suffer damage to their tires, axles,
springs and chassis. In general, vehicle operation costs and the number of serious accidents rise considerably. At the end of
the deterioration curve ordinary cars can no longer circulate on the road and it is used only by some trucks and four-wheel-
drive vehicles.

In Latin Americathereis a“perfect” example of aroad which collapsed. The longitudinal highway in Chile, which forms part
of the Pan-American Highway, is the main highway in the country and virtually the only route for long distance travel from
North to South or vice versa. More than three thousand kilometers long and of vital significance to the economic and social
life of Chile, this road was paved in the early 1960is at great national sacrifice. The design of the pavement (mainly concrete
pavement) had some defects which made surface strengthening necessary as early as 1970. At that time, the Government of
Chile was building the underground railway (METRO) in Santiago and a considerable part of the national budget was diver-
ted to this great piece of infrastructure. As a result, “there were no funds’ for road maintenance in general, and even less for
strengthening the longitudinal highway. Between 1974 and 1977, atraumatic event occurred in Chile: the general collapse and
decomposition of the longitudinal highway over a section approximately 1500 kilometers long, in the very part where it was
most travelled. Chileans had to accept that their principal highway turned from a national pride into a nightmare. Some sec-
tions even turned into simple gravel roads with long lines of vehicles moving at a speed of thirty kilometers an hour, raising
great clouds of dust and soil.

The highway was rebuilt between 1977 and 1983 at an enormous cost, and the country had to contract foreign loans at a much
higher degree than was desirable. Chile learned a hard lesson at a high cost. Unfortunately, with the passing of time, lessons
tend to be forgotten. (Note: A new METRO line will soon be constructed in Santiago...)

THE NARROW MARGIN FOR SOUND ALTERNATIVES

As has been explained on the previous pages, there are rather precise moments for carrying out certain conservation works on
roads. For example, the surface of aroad with asphalt pavement should be strengthened at the beginning of phase C. It may be
done sooner than necessary, however, during the “anticipation period”, the opportunity is lost of using the capital required on
something more necessary and more profitable. Another example is the clearing of the road drainage system, atypical routine
mai ntenance job which should be carried out with some frequency, especially before and during the rainy season. Increasing
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the frequency of that task has a cost, but it reduces the risk of accumulated water attacking and destroying parts of the road. In
essence, there is a cost of advancing road conservation tasks to a point in time earlier than the optimum time. Economists call
that the “ opportunity cost of capital”, and it is equivalent to the interest lost by having used the capital earlier than necessary.
However, more serious damage occurs when the correct moment is missed and necessary conservation tasks are delayed. The
delay, in the examples of pavement strengthening and drainage clearance, causes damage to the entire road structure. The loss
caused by delay is much greater than the opportunity cost of anticipating conservation works. Therefore, the precise moment
must be identified for each conservation task, especially on paved roads. Dirt or gravel roads, because of their technical cha-
racteristics, have a more flexible margin of time for carrying out maintenance activities.

The figure “Optimum and non-optimum road policies’ shows that the additional cost which results from strengthening the
pavement earlier than necessary is much less than the enormous cost of delaying it. In the example of reinforcement, the very
high cost of delaying results from the gradual destruction of the entire road structure, once the critical phaseis past.

What is the main task in preparing an overall conservation programme for a road network? To identify specifically for each
road or road section:

. the optimum type of conservation measures to be carried out
. the precise time frame for the measures to be carried out; with specia care to avoid any delay causing damage to the
road structure.

Which aternatives are available, then, in a healthy road conservation system? There are two: the timing option and the dimen-
sioning option.
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OPTIMUM AND
NON-OPTIMUM RORD POLICIES

AND THEIR EFFECTS ON THE ROAD AGENCY AND ROAD USERS

(using the example of pavement strengthening vs. rehabilitation/reconstruction)

Road expenditures

Road condition

made by the road agency

A: EFFECTS ON THE ROAD AGENCY

(expenditures on roads)

"optimum”
- "lessoptimum”  g— policy — “less optimum” __g
options ¥ options

Pavement strengthening Rehabil. | Reconstructio
ahead of time

100 % = cost of "optimum” or best policy

e oo |
Cood

Regular

Bad

Very
bad

01T 23 45 6 7 8 91011213141516171819 2021 2223 24 25
N? of years since original construction of road (indicative)

How to read this figure:

Example: The best policy is to strengthen the pavement when the road is in regular
condition (lower figure), because in the long term the costs for the road are lowest
(upper figure). On the other hand, if the policy of the road agency was to rehabilitate
the road when it goes from bad to very bad, the long-term costs would be about 2.5
times higher than with the optimum policy. It also shows clearly that it is preferable
to move conservation measures forward rather than to postpone them.

Note: The figure is qualitative and means to explain the long-term increase in cost
for the road (or the road agency) when the policy moves away from the optimum
policy, because of timing or dimensioning options (see text). The form of the two
curves can vary for different types of roads and different levels of traffic.
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OPTIMUM AND
NON-OPTIMUM ROAD POLICIES

AND THEIR EFFECTS ON THE ROAD AGENCY AND THE ROAD USERS

(using the example of pavement strengthening vs. rehabilitation/reconstruction)

B: EFFECT ON THE ROAD USERS

"optimum”

" "less optimum” . policy less optimum

—

aplions aplions

Pavement strengthening ahead of time Rehabil, Reconstmctiy

v

(Vehicle operation costs)

Total cost of vehicle traffic

on road network

100 % = total vehicle cost in case of optimum paolicy

Toy qood

Good

Regular

Bad

Road condition

o1 2 3 4 5 6 7 B 90107111213 14 15 16 17 18 19 20 21 22 23 24 I5
N° of years since original construction of road (indicative)

How to read this figure:

Example: When the road agency applies an optimum road conservation policy,

the users always find the road in very good to regular condition (lower figure). In this
range of road conditions, there is almost no variation in vehicle operation costs. As

a result, the total cost of traffic on the road is not affected by moving forward the

maintenance measures (horizontal line in the upper figure). However, if

conservation measures are postponed and the road reaches the bad or very bad
state, the users face increased operation costs which make the total cost of vehicle

traffic grow rapidly with the degree to which conservation is delayed.

Note: The figure is qualitative and means to explain the increase in total vehicle
traffic cost which the road users face as a group, when the road agency postpones
conservation.




THE TIMING OPTION

In a healthy system, each conservation measure necessary should normally be carried out within a specific time frame. In
order to determine the correct time for each measure, a thorough technical knowledge of roads is necessary, as well as the
effects of traffic on them. Such knowledge makes it possible to estimate in advance the appropriate moment for the different
types of conservation measures. Advance estimates may be made months or even years before a specific task must be carried
out, especially if major works such as surface strengthening is involved.

The timing option means that conservation measures may be carried out earlier than required. Once the optimum moment for
each intervention is established, engineers can decide whether it is convenient to anticipate some measures. Postponing mea-
sures beyond the optimum moment is seldom a viable alternative in a sound conservation system. It has been shown above
that when measures are delayed, physical damage to the road appears rapidly and increases disproportionately with time.

But why do conservation measures earlier than needed? The reasons for moving forward (or delaying) conservation measures
can be operational or financial. The most frequent operational reason is to avoid sudden ups and downs in the work volume
offered to the market, given that there is a certain limited physical capacity offered by contractors. For example, if alarge
volume of works is scheduled for a certain period of time, which would exceed the existing capacity of the contractors in the
market, experience shows that contractors will ask for higher prices. In addition, quality of workmanship may decrease. On
the other hand, if for some time period there is little work offered in the market, contractors will not invest in equipment and
technology and may reduce their capacity, which in turn makes production difficult once the volume of works starts to pick up
again. From an operational point of view, the ideal situation is a rather steady flow of works offered on the market, resulting
in stable prices and promoting real competition among contractors. Another operational reason for a change in timing could
be to avoid the execution of works during seasonal bad weather periods.

Among the financial reasons for advancing or delaying conservation tasks is to make expenditure flows compatible with in-
come flows. In this context one should also mention the level of short-term capital market interest rates.

Another reason, based on operational and financia factors, is to avoid disturbances during those periods when the traffic is
heaviest, for example the holiday season.

THE DIMENSIONING OPTION

The second type of options available to the road agency consists in defining technical dimensions of conservation measures.
For example, strengthening an existing asphalt pavement can be done with an additional layer of asphalt which may be four,
six or eight centimeters thick, or even by applying a different technology such as recycling of existing pavement. Each alter-
native satisfies the immediate need: to strengthen the surface and thus to avoid the collapse of the basic structure of the road;
and to guarantee that it will last for some more years. The differences between the various options lie in the cost of each mea-
sure, the time necessary to carry it out, and its durability.

Similar options exist for surface treatments; different techniques such as fog seal, durry seal and others can be used. For sea-
ling pavement cracks, there is a variety of products available which vary in price, durability and application technique.
Healthy conservation policies are usually those directed to the medium or long term. Short-term solutions are ultimately not
suitable although they can be applied in some special circumstances.

Similar to timing options, arguments for one or another dimensioning option can be operational or financial. For example,
aside from strictly technical considerations of each option, contractors in a country may not have the necessary knowledge or
experience for certain techniques and may want to use other methods. Financial capacity for initially more expensive long-
term solutions may not exist and medium-term solutions may therefore be applied. And the dimensioning of solutions to be
applied may also depend on the current rate of interest in the capital market.

THE CONTRAST WITH THE REAL WORLD TODAY

The above pages illustrate that the management of a road network consists largely in determining the optimum moments for
taking adequate conservation measures. But how do government ministries or other agencies in charge of roads usually pro-
ceed?

Many countries of the region do not have aroad network conservation program. The personnel in charge tries very hard to fix
the most serious and obvious faults in the road network, always restricted by an insufficient budget. This system is far from
optimum and leads to a gradual deterioration of the road network and to an accumulation of overdue or postponed road reha-
bilitation and reconstruction. This generates a great dependency on foreign |oans needed to finance required reconstruction. In

26



the long term, this contributes to a countryis under-development and inability to compete with other countries or regions whe-
re the road infrastructure is better managed.

In a number of countries, the development of conservation programs is becoming increasingly generalized. In some cases,
they are prepared as part of a general road sector program; in others they are isolated efforts. Development banks, especially
the World Bank, have given road sector programs emphasis by requiring their existence to qualify for new road sector loans.
In the development of road sector programs the focus is usually placed on the optimization of the use of a specific amount of
allocated or borrowed funds. Generally, this amount is insufficient. The problem of inadequate funds is so serious and wides-
pread that the World Bank has developed a computer model (called EBM - Expenditure Budgeting Model) to be used for
scaling down optimum conservation programs so they can be financed with insufficient funds available. This fact shows the
degree to which it is recognized that funds allocated are consistently insufficient for an optimum conservation policy.

The procedure being followed is similar to that used by an electricity company who discovers it has insufficient funds for
maintaining its generating plants. The task is to decide which plants will not be adequately maintained, knowing that these
plant will suffer destruction some time later. Obviously, the least damaging option is sought.

THE FORBIDDEN OPTION AND ITS CONSEQUENCES

Another aternative frequently applied today is the “forbidden option”. That
option isusually initiated by not carrying out necessary road conservation measu-
res at the correct time, while the road structure is still intact (“Why should we do
anything, the road till looks good enough!™). Soon the critical point is passed
and the roads starts to fall apart. Once the road is in terrible condition and public
opinion is outraged, the search starts of what can be done (“We have to fix that
road, or the mayor will loose the election!”). As the reconstruction of the road
was not foreseen, there are no resources budgeted for that purpose. Out of despe-
ration and under heavy pressure from the public, a emergency repair contract is
given to a contractor (“...I will make the road look fine before the election.”).
Needless to say, the price charged is high, as things have to work out fast. The
repairs carried out are mainly of a superficial and cosmetic nature, leaving the
basic structural damage unchanged. The contract is paid for by diverting funds
from the regular maintenance budget, with the result that necessary maintenance work on other roads which are till in reaso-
nable condition can not be carried out. This causes, with absolute certainty, that the critical phase is passed on those roads and
that alittle later they start falling apart, too. (“We will solve that problem next year, after elections.”)

The “forbidden option” has no return and the inevitable result is growing accumulation of semi-collapsed roads. Since the
funds originally budgeted for conservation are used for emergency repairs on collapsed roads, the roads which are till reaso-
nable today will collapse totally in the near future. They will then need emergency repairs, and so on successively, in avicious
circle which is difficult to break. In reality, this process is worse than a vicious circle, it is a descending spiral which, as a
whirlpool in the sea, carries its victim down. Emergency repairs become the standard solution. The overall ride quality and
public opinion grow worse, until aforeign loan is taken for the reconstruction of the road network. That loan will have to be
paid back by the next generation (“Imagine, we get a 8-year grace period and then have 20 years to pay back!”).

“CURVOLOGY” FOR ROADS: A COLLECTION OF SAWS

In the previous pages it was shown that the deterioration of a road can be shown graphically. The road deterioration curve
begins at a high point, expressing the very good condition of a new road after its original construction. Then the curve drops,
dowly at first and then gaining speed until it reaches a bottom point, representing the extremely bad state of a destroyed road.
The road agency normally intervenes before the road collapses completely, either by renewing its surface or, if it is too late
for that, by rehabilitation or reconstruction. After the intervention the road is again very good. This is shown in the figure by
an abrupt rise of the curve to theinitial, high level. Over time the entire process is repeated and the curve takes the form of an
inverted saw in which the teeth represent the interventions improving road conditions.
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General form of the road cycle

The exact form of the saw can vary considerably according to the various factors affecting the road:

* The teeth can be more or less distant from each other, showing the speed of deterioration, and depending on the volume of
traffic, climate, quality of original construction and of the routine maintenance carried out.

NN ERNERNE

Rapid deterioration cycle Sow deterioration cycle

» Spaces between the teeth can be more or less deep, showing the maintenance policy followed; this can be proper conserva
tion (taking measures while the road is till adequate) or rehabilitation/reconstruction (taking measures when the road is in
bad or very bad condition).

Conservation type cycle Reconstruction type cycle
In the reconstruction type cycle there are periods when road users have to bear high costs of vehicle operation, because of the

bad or very bad state of the road (shaded areas of the curve).
* Toillustrate what should not be done, the curve is shown here of the “forbidden option” described in the text,

—

/4 s o s

Cycle for “ forbidden option”
where the measures taken are results of emergencies, and are usually of poor quality and short-lived.
* Apart from the curves shown and described, there are an infinite number of other curves and cycles showing various deci-
sionsmade in practice. Real lifeis“acollection of saws”’.
TEAMS AND CONCEPTSUSED IN ROAD CONSERVATION
The following pages are intended to avoid different interpretations of the terms used in this book and in the general discussion

about management and conservation of roads. The interpretation of terms was made by the authors. However, some defini-
tions were taken from previous publications on the road maintenance issue, among others, from World Bank publications.
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Road conservation. A broad set of measures for guaranteeing the adequate long-term functioning of aroad or aroad network
at the lowest cost possible. One of the basic purposes of conservation is to prevent, as much as possible, unnecessary loss of
capital previously invested, through the physical protection of the basic structure and surface of the road. Conservation is
intended specifically to prevent the collapse of road structures and the need for rehabilitation or reconstruction. The term
conservation includes maintenance (routine and periodic) and surface strengthening, including the application of additional
layers to the road, without altering its existing structure.

Routine maintenance. Localized repair of small defects in the roadway and pavement: leveling unpaved surfaces and shoul-
ders; regular maintenance of drainage, lateral slopes, edges, traffic control devices and other accessories; clearing right-of-
way, dust and vegetation control, snow or sand clearing and the maintenance of rest areas and safety devices. The cost of one
routine maintenance application may fluctuate between less than US$ 300 and more than US$ 5,000 per kilometer. Depen-
ding on the specific conditions of each road it should be carried out at least once a year.

Surface treatment. Conservation measure applied on paved roads, where the purpose is to ensure the continued presence of
certain pavement characteristics, without actually strengthening the pavement. One of the characteristics to be maintained is
surface texture, as to ensure adequate friction between road and vehicle tires. On asphalt roads, surface treatment maintains
the durability of asphalt and prevents premature development of superficial fissures and cracks often caused by oxidation and
solar radiation. Surface treatment should normally be applied every four to seven years, while pavement is still in good condi-
tion and before it has deteriorated to regular condition. Some techniques applied are: grooving, fog seal, slurry seal, sealing
and surface treatment.

Surface renewal. On unpaved roads, this means applying a new layer of gravel. On paved roads, it means adding one or more
layers on top of the pavement, without altering its supporting structure. It also includes pavement recycling. The purpose of
surface renewal is to preserve ride quality for road users, to guarantee structural soundness of the road for a prolonged period
and to prevent its collapse. Paved roads normally need surface renewa when they have reached regular condition and the
process should definitely be carried out before they reach bad condition. This is also true for unpaved roads, except in cases
where traffic volumes are very low. Surface renewal is sometimes called “periodic maintenance”. The cost of surface renewal
can vary between less than US$ 8,000 and more than US$ 40,000 per kilometer.

Surface strengthening. This measure is similar to surface renewal, but with the specific purpose of increasing the structural
resistance of the pavement.

Periodic Maintenance. This expression can lead to errors, because all conservation measures are periodic, that isto say, they
should be carried out at certain intervals. Surface treatment and renewal, however, are often called “periodic” maintenance
measures.

Rehabilitation. Selective repair and strengthening of the pavement or shoulder after partial demolition of the existing structu-
re. Rehabilitation is carried out when the road is too deteriorated to support future traffic and may also include some drainage
improvements. The purpose of rehabilitation is to reestablish a solid road structure and good ride quality. The cost of rehabili-
tation can vary between less than US$ 30,000 per kilometer for unpaved roads and more than US$ 200,000 per kilometer for
paved roads. For paved roads, rehabilitation is significantly more expensive than surface renewal, because of the high cost of
demolition and replacement of damaged parts. In most cases, rehabilitation is a result of insufficient or inadequate conserva-
tion. If a healthy conservation system is applied to a road network, little rehabilitation should be necessary, such as elimina-
ting defective fractions of new roads.

Defective fraction. A small proportion of new construction which does not meet the general quality required. Defects may
result from a lack of homogeneity in the construction process. The defective fraction is considered normal and can make a
small amount of rehabilitation works necessary, even in a healthy conservation system.

Reconstruction. Complete renewal of the road structure, after partial or complete demolition of the existing structure. Recons-
truction is usually carried out over the existing alignment of the roadbed. The typical purpose of this measure is to correct
conseguences of prolonged neglect. It is carried out when rehabilitation is no longer possible. The need for reconstruction
may have two causes. deficient original construction or the absence of a healthy conservation system (or both). The cost of
reconstructing a road varies considerably, between around US$ 45,000 and more than US$ 300,000 per kilometer.
Restoration. A combination of major rehabilitation and reconstruction works on a road.

Improvement. Works carried out with the intention to upgrade the design characteristics of a road, usually related to width,
alignment, curves, or longitudina slope, including the works related to surface renewal and rehabilitation. The purpose of
road improvement is to increase the capacity of the road and the speed and safety of the vehicles using it. Improvement works
are not considered conservation measures, except for the incidental surface renewal. The cost of these measures can vary
considerably, according to the complexity of the geometric improvements made.
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New construction. The construction of a new road (pa-ved, gravel or dirt surface), with new alignment; the paving of a gravel
or dirt road; an increase in the number of lanes or the construction of additional roadways, service roads, split-level intersec-
tions or divided highways with various lanes. The cost of a new construction can vary between less than US$ 50,000 per ki-
lometer for agravel road to more than US$ 1 million per kilometer for a four-lane road with limited access.

Deferred maintenance/conservation. Maintenance and conservation measures which should have been done in the past but for
some reason were not executed.

Emergency repair. Superficia repairs carried out when the road is impassable or in extremely bad condition as a result of
prolonged neglect or natural disaster. Emergency repairs are often done because necessary funds and/or time is not available
for reconstruction which would normally be required. Existing structural faults are usually not corrected, but regular traffic
flow is made possible for alimited period. In the best cases, emergency repairs bring the road into regular condition.
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THE HIDDEN LOSSOF THE NATIONS ROAD ASSETS

This section introduces the concept of the “national road asset”. As a point of departure, let us recognize that a coun-
try’s road network represents a gigantic investment whose value can only be preserved by means of an intelligent conservation
policy. In order to ensure the preservation of the road asset, it is recommended in this section that management methods and
tools should be adopted which have long been obligatory in business. One of these toolsis to periodically evaluate a compan-
yis assets or, in our case, a countryis national road asset. (A practical method for estimating and updating the value of the
national road asset is presented as an annex in this book.)

The assets (or patrimony) of a nation are the sum of all resources and elements which can be used, directly or indirectly, to
satisfy the needs of its population. The national patrimony has two basic components: natural resources and elements resulting
from human effort. Natural resources are those which are found in nature and were created without the intervention of man,
such as water, the landscape, minerals and the native forest. The infinity of man-made elements and resources are the fruit of
efforts and sacrifices made by the present and earlier generations. At some moment in history, these elements became part of
the national patrimony or asset. If they have survived, they can still be useful today and may continue to be useful in the futu-
re.

The large number of roads in Latin American and Caribbean countries make up a very important component of the national
asset of each of these countries.

Built to meet the need for economic and socia development in each country, road networks have been financed largely with
taxes paid by generations of citizens. Governments have collected various types of taxes and spent a significant share of them
on building roads, thus creating and extending the countryis national road asset.

The taxes collected have often not been sufficient to finance the large number of roads needed. In this event, the successive
governments have contracted loans, inside and outside the country, to raise the necessary funds. These loans are later paid
back from new taxes. Thus, the companies and individuals who pay taxes today, are in fact paying for financing of many
already existing roads.

Over time, several generations have created and extended the national road asset which, in amost all countries, is the biggest
single investment in existence, with a monetary value much greater than the value of the electricity or communications sys-
tems or of port infrastructure. A countryis road asset is one of the foundations of its social and economic development and,
moreover, is constantly providing the whole society with valuable services. Given that roads can and should last for many
years, the tax-payer trusts implicitly that todayis sacrifices (taxes) will offer future benefits for along period.

This confidence, however, appears increasingly less justified. In most countries of the region, roads are deteriorating at an
accelerated pace, mostly because of serious deficiencies in their conservation. In a few years more, large parts of the road
networks will be in such a bad conditions that they will have to be reconstructed. This catastrophe is already evident to road
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users in many countries. Gradually, and almost unnoticed, we are losing our national road asset. What is the cause of this
loss? Or, for that matter, how can a component of a countryis national asset be lost?

There is, broadly speaking, only one cause: the community neglects or abuses the component in question and in the end it is
lost. This neglect can be the result of one of the following causes:

» Through conscious and rational decision. This means that society has become aware that the component in question is not
particularly useful. In such circumstances, the public is not willing to provide new funds for its conservation. In essence, this
is a deliberate decision which is not prejudicial to society. This situation can occur in the case of roads, but is rather uncom-
mon.

» Through economic or technological incapacity. This means that society no longer has the necessary funds or technology
available for conserving the asset in question. Thus, in spite of the fact that it is still useful, the asset deteriorates, at alossto
society. In the majority of Latin America and the Caribbean this situation is rare as there is no problem accessing conservation
technology, and, in addition, the financial resources (taxes) collected from road users are usually greater than the cost of con-
serving existing road networks.

» Through ingtitutional incapacity. This means that the institutional arrangements and mechanisms created by society to mana-
ge and conserve the national assets are not capable to rationally raise and allocate funds and other resources necessary for the
task. This situation may arise in spite of the fact that the assets are still needed by society and that adequate funds and techno-
logy for conservation also exist or could be raised. The ensuing loss to society is serious. In the case of roads, it is evident that
their gradual deterioration is dueto the deficienciesin the institutional setup and mechanisms created for their management.

Current estimates show that in Latin America and the Caribbean the annual loss of road infrastructure fluctuates between
US$2 and US$3 billionl. Nevertheless, very few people seem to take any notice. How is it possible for this gigantic loss to
happen almost unnoticed? The press, always eager to make sensational revelations and turn them into scandals, usually goes
no further than complaining about the bad state of specific roads, without perceiving the regular pattern of huge losses in the
road network value. The answer is that there is a general lack of information which would allow for detecting and quantifying
these losses.

Concerning information on assets, there is an important difference in the attitudes shown by the public administration and
companies. To illustrate how asset accounting is done in companies, we use the example of a trans-
port company owning only one truck. When the truck is new it appearsin the annual balance sheet as
an asset, with its original value. With time and use, the truck gradually loses its value. In the com-
panyis annual balance sheet this loss of value is expressed as depreciation, that is, as a cost or aloss.
Depreciation is a constant process and ends only when the value of the asset reaches zero.

If the truck, the companyis main asset, suffers a serious accident and is reduced to scrap metal, it is
depreciated completely at once. This loss could mean bankruptcy for the company. On the other
hand, if the truck receives regular maintenance, annual loss of value is small and the company will
probably make a profit. In other words, good asset management produces profits and bad asset ma-
nagement produces losses. When losses occur companies usually pinpoint the problem and find ways
to improve management in general, including asset management. To do this, the first task is to gene-
rate and collect the necessary information.

In contrast to the business world, the enormous losses resulting from the bad administration of road
networks go almost unnoticed. Road networks are managed in a different spirit than found in busi-
ness undertakings. The traditional road agency is part of the public administration and does not usua-

[ly consider using the management tools and methods normal and obligatory in the business world. Todayis road agencies do

not view roads as an asset and do not generate the information necessary to evaluate the development of the road asset value.

There is no interest in adopting the road asset concept, perhaps because it could lead to uncovering some very uncomfortable

truths.

Conceiving roads as a gigantic asset may be a useful weapon in the fight to introduce a healthy road network conservation

policy. This in turn will be indispensable for preserving road networks and ensuring the value of todayis achievements and

sacrifices for future generations.
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THE NATIONAL ROAD ASSET

DEFINITION
The national road asset is all road infrastructure expected to generate benefits to present and future generations. The value of
the road asset can be calculated in monetary terms.

APPLICATION OF THE CONCEPT

The concept of the road asset is atool which makes it possible to evaluate the results of aroad conservation policy applied in
the past (ex post evaluation). If evaluation results are negative, adjustments can be made in order to get better results in the
future.

Road asset value can increase either by building new roads or by improving existing roads to higher design standards. Road
asset value decreases as a result of road deterioration, which is strongly related to the intensity of use. The essential purpose
of road conservation is to reduce normal deterioration as much as possible and restore them to their original condition once
they have reached regular condition. Conservation should also guarantee that roads retain their value and usefulness. The
purpose of road rehabilitation and reconstruction is to recover those elements of the road network which, for some reason or
another, have been lost.

The basic task of road agencies should be to supply and conserve a road network which in size and quality satisfies the needs
of road users, and which can support and sustain the social and economic development of the country in general. At the pre-
sent time, with generalized growth of population and trade, this task implies a gradual increase in the value of the road asset
mainly by improving the existing road network. However, an excessive increase in the road asset can also be an inappropriate
use of funds, especialy if the network is being extended at the expense of maintaining existing roads.

As a generd rule, loss of road asset value means that the conservation policy applied by the road agency or the government
has been deficient and should be changed. Only very rarely may occur a situation where partial or total loss of some asset
components is the result of deliberate and rational decision, for example when a road becomes obsol ete because no one uses
it.

The concept of the national road asset is neither a planning nor an optimization tool, but rather a means of assessing the de-
gree of success or failure of the conservation policy applied in the past. It is based exclusively on real observed data and can
only analyze changes which have occurred in the past. Policy planning and optimization employ other tools, such as the
Highways Design and Maintenance Model (HDM 111), developed by the World Bank. It is possible, however, to combine
these toals. In fact, success or failure of the policies developed and optimized with the HDM |11 or other similar tools can be
later evaluated analyzing fluctuations in the national road asset value.

CALCULATION OF THE NATIONAL ROAD ASSET VALUE
The calculation is generally carried out with the help of a personal computer and a spreadsheet programme and needs three
types of data:

* Information usually available from each countryis road inventory, such as a list of all existing roads and their various sec-
tions, section lengths, design characteristics and the approximate volume of daily traffic.

* Information about the cost for construction of new roads, and the cost of routine maintenance jobs, surface renewal, rehabili-
tation and reconstruction of the different types of roads existing in the country.

« Information which enables classification of the actual condition of each road section, preferable defined in five categories:
very good, good, regular, bad and very bad.

Four values are calculated with this information:

* The present monetary value of a countryis road asset, as the sum of the values of all individual road sections in their pre-
sent condition.

» The maximum value of a countryis road asset; that is, the value which the road network would have if al its sections were
brand new and in very good condition.

* The lowest permissible value of a countryis road asset, which is the value the road network would have if each section were
in the worst permissible condition from atechnical criteria. This usually corresponds to regular road condition.

35



* The percentage of the network in worse condition than the minimum permissible state. This percentage includes roads which
have deteriorated to the extent that normal conservation activities (routine maintenance and surface renewal) are not sufficient
for recuperation and they must be rehabilitated or reconstructed. For this calculation, all individual sections in this condition
areidentified.

These calculations make it possible to pinpoint the present value of the national road asset on a scale spanning the following
range:

Lero mini ’num maximum l
value permissible possible
value value

In a well-maintained road network, the total road network asset value should be close to the middle between the maximum
possible value and the minimum permissible value.

With these calculationsiit is easy to identify the individual road sections where the “sin” has been committed of allowing the
deterioration to go beyond the permissible point. Another result is the quantification of the approximate investment required
for recuperating the road network.

PRACTICAL USES OF THE CONCEPT
What is the purpose of knowing the value of a countryis road asset?

» The general public will be able to assess the degree of success of the road agency and of road management companies.

* Road users can judge whether their user rates have been well or badly spent.

» A road agency can prove the quality of its management and, if necessary, defend itself against possible attack.

* Road users may try to encourage the road agency to improve its performance.

* Society may develop a clear awareness of the gigantic value of the road network and of the enormous losses resulting from
the lack of an adequate conservation policy.

5
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THE REASONSWHY ROADS ARE NOT PRESERVED

This section looks at the attitudes of various groups in society toward roads in general and how these different positions even-
tually turn into decisions about road conservation.

Some groups of the population are in favor of good road conservation and others act as if they were against, but the majority
reacts indifferent. Although the need to adopt a healthy road conservation policy cannot be doubted from a technical or eco-
nomic point of view, in the minds of many, interests and perceptions seem to predominate that prevent an adequate road con-
servation policy from being put into practice.

The question of why roads should be conserved is answered here from two different perspectives. First, typical perceptions
and aspirations of society about roads are looked at. Second, we examine the different interests of road users and other speci-
fic groups in the road network, including those groups with the decision making power. These interests help to explain the
attitude of each group toward road conservation (in favor, against or indifferent). The type of road conservation policy finally
applied isthe result of the predominance of one or various of these groups.

ROADSAND THE ASPIRATIONS OF SOCIETY

A house which is not regularly maintained is subject to deterioration. This is plain to see even without expert knowledge in
construction because it is clearly visible as time passes. Good working condition of machinery depends even more on mainte-
nance, as can easily be seen in motor vehicles or elevators. Neglect soon leads to defective operation, compl ete breakdown or
even greater dangers. Some people neglect maintenance while the deterioration is only of aesthetic nature, but in the case of
technical equipment this neglect always has the risk of malfunction or even self-destruction, as happens to a vehicle engine
which never has its oil changed. Things look different then. Most people probably see maintenance as tedious and uninteres-
ting, but accept it as an unavoidable obligation.

Road conservation, however, does not seem to be very pressing at first sight. This is not only the general opinion of the pu-
blic, but even of some road engineers. What causes this view? Roads, especially paved roads, have an air of “nobility”. Du-
ring the first years after construction, their deterioration is almost imperceptible by the average person. For this reason the
idea exists that aroad is something permanent and will last forever.

To better understand the typical attitudes towards road conservation, the general aspirations of society with respect to roads
must be looked at.
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Roads have existed from immemorial times. They are a basic means of connecting one place to another and their importance
does not need to be discussed. Everyone, without exception, benefits from their existence in one way or another, and many
people use them daily. Even those who do not use roads very often perceive their importance for moving people and goods
and for providing access all parts of national territory. Roads are of interest to all groups of society athough not everyone
sees them in the same way.

Most people associate the idea of progress with construction, reconstruction or improvement. For roads, progress is mostly
associated with paving. If someone were asked what he would like to see in roads, most probably he would mention impro-
vements. If aroad engineer were given the opportunity to realize his “golden dream”, he would undoubtedly carry out a gran-
diose or spectacular new construction, thus contributing to his countryis progress and at the same time satisfying personal
ambition. No one should be surprised by the existence of these desires since they are present in all areas of human activity.
New construction, reconstructions and improvements bring prestige and public recognition to their promoters. The inaugura-
tion of a new piece of infrastructure is an especially gratifying moment for its instigators and for those who directly benefit.
Therefore, petitions and pressure from the various interest groups are usually directed towards road improvements.

In contrast, conservation of existing roads has no popular appeal. The scarce attractiveness of conservation lies in the fact that
it has no other purpose than to maintain something which already exists, and it does not satisfy the desire for progress. But
mere preservation of what has already existes leaves a sense of stagnation. In a world where everything evolves so rapidly,
things that do not go forward seem to retreat. However, lack of proper road conservation is a concealed form of retrogression.
In fact, what has been achieved is gradually consumed and wasted, even though the manifestation of this waste is not at first
apparent. Paradoxically, general interest in road conservation appears only when roads have deteriorated to such a degree that
serious traffic problems arise.

DEMOTED To AMAINTENANCE

MANTENANCE

Hrmenir el
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Not all road experts are in agreement about the fundamental role of conservation. Many think that road conservation is simple
and not very important and tend to think of it as something to be done by those who are not capable of doing anything more
important. Often it is areal punishment for aroad engineer to be relegated to the maintenance department. This attitude origi-
nates in a compl ete misunderstanding of what road conservation really means. It reaches the point that many roads agenciesin
Latin America and the Caribbean do not even understand the concept of conservation itself. Many maintenance departments
believe that their task is to do nothing more than fill in potholes or fix obvious flaws in roads which have already collapsed
from alack of conservation.

The truth, however, is quite different. The truly complex activity related to roads
it is precisely conservation, specifically in its planning aspect. Not all road engi-
neers are capable to identify required conservation activities sufficiently ahead of
time in order to avoid road collapse. It is a dificult task to decide what conserva-
tion measures should be carried out and how to alocate scarce funds in such a
way as to get the best possible results. Therefore, conservation requires the most
qualified experts, the best trained and most enterprising road engineers.

In annual government budget debates it is not easy to plead for road conservation
because there are other sectors which are perceived to have greater priority (for
example health, education or social security) competing for the same funds. Un-
fortunately, experience in several countries seems to indicate that it is difficult to
convince people that road conservation is indispensable, until serious deteriora-
tion of the road network makes this obvious. Even if the genera public were
convinced of the need for road conservation at a particular moment in time, no
one could guarantee how long this conviction would last. Once the emergency is overcome and roads are reconstructed and
again in acceptable condition B How long would it take for that experience to be forgotten and how long before funds are
again redirected to other areas?

INTERESTS OF ROAD USERS AND OTHER GROUPS

Who benefits from roads? Which social groups most interested in their existence and why? Obviously, the answer to the first
question is very simple, in general terms:. al of us benefit from roads. However, to thoroughly understand the problem of road
conservation this answer is not quite sufficient. Specific groups benefit in a particular way from the existence of roads. On the
following pages, we identify these groups and their motivating interests along with the attitudes they adopt toward road con-
servation.
Roads serve the direct users who drive on them and move people or goods from one place to another. Important groups of
direct users are commercial transport companies, owners and drivers of trucks, buses and utility vehicles. They are among the
main beneficiaries of roads since their business or work takes place on them. Other direct users are drivers of individually
owned cars who use roads to get to work or business, or simply for the pleasure of driving.
The main interest of direct users is that enough roads exist for them to go everywhere they want. As for quality, they would
like all roads to be paved and in good condition, to minimize vehicle operation costs and make travelling comfortable.
Motivated by these legitimate interests, direct users are usualy in favour of a constant increase in public spending on roads.
They assume that increased spending on roads is equivalent to increasing the number and quality of roads and reducing vehi-
cle operation costs and the discomforts of travelling. They also perceive that a reduction in road spending leads to contrary
effects.
Users are not generally aware or convinced that they should pay for the service they get from roads. Nor are they aware that
there is a relationship between their demand for more and better roads and the amount they should pay for the use of those
roads. For example if a truck owner association demands better roads, it is not clear to most of their members that this may
result in additional cost for them. This perception has its origin in the fact that there are few roads where tolls are charged and,
except in these few cases, the user does not pay directly for the use of the road; in most countries he is required to pay general
taxes which have no perceptible relationship to roads and whose amount bears no specific relationship to road spending. Inci-
dentally, users usually do not specify what the greater funds they demand should be spent on and do not differentiate between
funds for new construction and funds for conservation of existing roads.
Another main beneficiary from the road network is the group of manufacturers of goods or services and agricultural products.
These groups sometimes have their own vehicles but usually contract transport services from third parties, either for the trans-
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port of inputs they need, or for sending their products to markets. Their main interest is fast and secure transport at the lowest
possible cost. Consequently, their wishes and their attitude towards the road network are very similar to those of the direct
users, that is, they are in favor of increased public spending on roads.

Passengers of transport companies are in a similar situation but add the special interest of personal safety. Here roads condi-
tions plays an important role. Consumers should also be interested in the state of the roads because it has an influence in the
price of transport and, therefore, in the final price of goods.

There are other groups whose interests are somewhat different, such as legislators, government authorities and leaders of
opposition parties. These politicians want to be elected and reelected to govern and impose their particular conceptions of
how to reach the common good. Politicians like to be considered promoters of economic and social development. In relation
to roads, the attitude of local politiciansis different from politicians active on the national stage.

Many local and regional politicians show a clear preference for public works as signs of progress and personal commitment to
the local population. Specifically, they like to promote construction and paving of roads, because of the great visibility and
geographical coverage, both important factors to gain votes. By promoting local road infrastructure measures, the local politi-
cian hopes that the public he or she represents will reward him or her with votes. He tries to create the image of being an aly
in the “fight” for funds with the central government, often presented as the “common enemy” of both. The legitimate interest
of local politicians results in asking for more public funds for the roads in his or her jurisdiction. This request is usually for
the construction of new roads or the reconstruction of badly deteriorated roads, but very rarely for the conservation of existing
roads which still may look presentable.
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Senior public servants of the Ministry of Finance are responsible for drafting the national budget, which should balance go-
vernment income and expenditure. They are subject to strong pressure from various social and political sectors. Generally
speaking, their behavior is governed largely by political agreements, the program of the governing political party and by mea-
sures taken to win electoral support for the government. It is not likely that their interests will include road conservation,
except when the road network is in an advanced state of deterioration and causes great inconvenience to the economy and the
public. In this case, however, funds have to be directed to the rehabilitation or reconstruction of roads because it is aready too
late for conservation. In very few countries of Latin America and the Caribbean there is an awareness that road conservation
spending should not be simply the result of political negotiations over a budget package, but should stem from a long-term
optimization policy resulting from a professional road network management.

Other groups owe their main activity to the road infrastructure. Among these are the employees of road agencies. These agen-
cies are part of some government ministry and are responsible for the good functioning of the road network. Although many
road agency employees are aware of the importance of road conservation, their performance is restricted by the lack of funds
allocated by the government and by the desire of many of their colleagues to build new roads instead of conserving existing
ones. Among the legitimate interests of senior road agency employees are: obtaining funds for expanding the network by
building new roads, reconstructing or rehabilitating deteriorated roads, carrying out road maintenance and developing and
strengthening the agency in general. In the pursuit of their interests they frequently come into conflict with the ministry of
finance and other government ministers, because of the competition for limited public funds. Sometimes conflicts aso occur
because of criticisms toward the road agency for its supposed inefficiency.

The main business of road contractors is the construction of new roads. Although they should be equally interested in all types
of jobs, their traditional work has been new construction, and they usually feel uncomfortable with road conservation. Their
interest is that the amount of public funds allocated to the road system is as high as possible to guarantee permanent employ-
ment of their capacities and to maximize profits.

In several countries there are road associations which are non-government organizations bringing together professionals wor-
king in different areas connected with roads. Members come mainly from the private sector, but the road associations also
include public road agency employees. Given the diversity of interests represented, road associations promote the develop-
ment of roads in general, studying a whole range of related subjects and usually arriving at a rather balanced position between
new construction and conservation. However, their influence on public opinion varies considerably from one country to anot-
her.

Another sector of society whose interest relate to proper road conservation are ecological groups. Roads are an alteration to
the natural environment. Construction of the existing road network has already caused an environmental impact whose conse-
guences are still felt. Defective conservation causes roads to deteriorate and requires subsequent reconstruction, which has a
very negative effect on the environment. In fact, when a road has to be reconstructed, it must first be partially demolished.
This produces large volumes of rubble and debris which have to be deposited somewhere in the landscape. Large quantities of
newly extracted materials are necessary for reconstruction, and those excavations also alter the landscape. Adequate and time-
ly road conservation requires a much smaller amount of resources. This is aso true of resources used by vehicles, such as
fuel, oil, tires, spare parts, etc. Consequently, conserving roads is consistent with defending the environment and ecological
groups should support conservation of road networks. Unfortunately, the relationship between road conservation and protec-
tion of the environment is not sufficiently known at present and ecological groups have not yet discovered the issue.

Finally, the general public should be included on the list of potential road conservation interest groups, since they also support
the general progress of the country. However, when asked about roads, most people prefer improvements and paving over all
other measures. Road conservation only becomes a public issue once the network isin very bad shape, in other words, when it
istoo late.

The media, that is, the press, television and radio can collaborate in forming public opinion and are sensitive to public inte-
rests. They highlight what impacts the public and they usually cover inaugurations of new roads or planning and execution of
improvements. However, usually they do not bring up road conservation until the state of the roads has become noticeably
very deteriorated.

This exploration of attitudes by various groups in society shows that many individuals and groups have an interested in roads.
However, the degree of interest and the specific perceptions of various groups make that road conservation is relegated to
second or third place.
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THE DECISION-MAKING PROCESS

Deficient or absent road conservation is the direct result of a series of decisions. However, those who make these decisions do
not specifically ask themselves whether they should maintain roads and then decide against it; things do not happen that way.
How are decisions about roads made, especially concerning conservation? The previous pages contain the beginning of the
answer to this question. We have examined various groups interested in one way or another in roads, their relationship with
roads and the legitimate interests behind their behavior. It can be assumed that the final decisions are result of interaction or
even conflict of these interests.

Who finally dominates in decision-making are those groups controlling the financial resources. Today, in almost all countries
funds for roads and their conservation come from general tax revenue. Although control and distribution of tax money isin
the hands of the legidlative power, the executive power has a decisive influence on their distribution. Thus, the distribution of
budget funds depends on political negotiation, where technical and economic arguments carry only alimited weight.

There is no fundamental objection to this way of proceeding. The overall decision on national priorities is undoubtedly a
political matter. In the end, the use of the limited fundsin the public treasury is a political decision.

It should not be forgotten, however, that decisions have consequences. If it is decided to built a new road this is because that
road is expected to give a service to the community over avery long period. It is hoped that the road network will continue to
improve and what has been achieved will not be lost. The logical consequence is that the decision to construct (clearly a poli-
tical decision) implicitly contains the decision to later carry out necessary road conservation. It would be unreasonable to
decide on road construction worth hundreds of millions of dollars without being sure that it is worth maintaining those roads
afterwards. Once a road is built, management and conservation issues move from the politica to the technical level and
should not be subject to annual political decisions whether conservation should be carried out or not.

In practical terms, if a government decides on the construction of a road worth 100 million dollars, it is not only committing
itself to those 100 million dollars to be spent during construction. It is also committing itself, implicitly, to spending thereafter
annually some 3 million dollars for conservation, making sure that the road will provide continued service as long asthereisa
need for it.

In most european countries this fact is totally clear to ministries of finance. The alocation of funds for construction of any
type infrastructure has conseguences on the budget for as long as that infrastructure may last (usually longer than any long-
term budget planning period).

In Latin America and the Caribbean the approach to financing road network conservation is quite different. How are negotia-
tions for road conservation funds carried out in practice? We have already explained that road conservation it is not a subject
of high interest to politicians, and therfore it is unlikely that a political or parliamentary debate will ever take place on that
issue. Thus, most decisions about road conservation are merely incidental sub-products of other decisions related to matters
which are considered of high importance and current interest.

For instance, a factor which usually carries decisive weight in the alocation of funds to a specific activity is how much has
traditionally been allocated to it. The basis of a new budget is amost always the previous yearis budget with only minor modi-
fications. This is one more reason why in the present system it is very difficult to rescue road conservation it from its crisis.
Unless there is strong political demand and as long as the distribution of funds continues to be based on the amount which has
been allocated in the past, there is no way we will ever get better roads.

It happens at times that strong political currents in favour of allocating more funds for specific sectors or purposes arise.
When an issue captures the interest of a wide sector of the public, typically money is diverted to support that cause. If the
global revenue remains constant, an increase in spending in some areas will necessarily have to be accompanied by cut-backs
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in others, usually in those where the budget decrease meets least resistance. Road conservation is one of the favorite areas for
such cut-backs because it can be years before the disastrous effects become apparent.

Demand for the allocation of more funds for road conservation, either from road
users or from the ministry responsible for roads, is unlikely to be successful un-
less it is echoed by important sectors of society. As we know, conservation mea-
sures must be carried out while the infrastructure is till intact and while roads
till look reasonable. But this very appearance is counter-productive: while roads
look presentable, no large sector of society will be compelled to raise its voice to
demand more spending on conservation. Only when roads have collapsed for
lack of conservation will the need for reconstruction be obvious. At that time it
will be relatively easy to raise the necessary funds, even if these funds are three
or four times more than the amount which timely conservation would have requi-
red.

Consequently, while decisions about the financing of road management and con-
servation continue to be made with a clear predominance of political interests, it
isvery unlikely that the deterioration of roads can be halted.
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5.PROBLEMSAND THEIR BASIC CAUSES

The purpose of this chapter is to identify the basic causes of the erroneous or unsatisfactory decisions which are

repeatedly made in relation to road conservation. Starting from familiar problems we can conclude that these problems are
mainly the result of two basic causes. These causes are the present system for financing road conservation in general and the
way road network management is presently organized.
The condition of large parts of the road networks in Latin America and the Caribbean leaves much to be desired. Most of the
roads are in regular or bad condition, with a clear tendency towards accelerated deterioration. A small proportion of the road
networks is in good condition, but even thisis not likely to remain so for long. The vicious and expensive cycle of road cons-
truction, lack of conservation, collapse and reconstruction is daily bread in road matters. Some countries have made efforts to
overcome this pernicious situation, but even when they have succeeded to some degree it seems unlikely that these achieve-
ments can be sustained.

To radically modify such negative expectations it is necessary to make important changes in the
way road networks are presently managed. The present institutional setup conspires against brin-
ging road conditions to a reasonable level and does not permit harboring of hope of reversing this
negative trend in a full and sustainable way. Any change must be directed at eliminating the two
basic causes of the present bad situation. Without a clear understanding of these causes there is
not only the risk of failing now, but also of discrediting later attempts to bring about the necessa-
ry changes.

PROBLEMSWITHOUT END

Roads present many problems which give rise to countless complaints from varied circles. Over the last decade a move from
relative complacency to noticeable dissatisfaction with roads has been made. Why has this change occurred? How do road
users and the general public perceive our arrival at this situation?

The impression today is that significant road sector progress made over past decades is receding rapidly. For example, trave-
Iling today in Brazil between Sio Paulo and the cities of Curitiba and Porto Alegre requires coping with difficulties and dan-
gers, making the drivers subject to a state of permanent tension. Fifteen years ago it was much easier to travel the same route.
Is this a false impression or an isolated case? Not at al. Objective analyses made in various countries using reliable instru-
ments and methods corroborate with this perception.

Besides the general road deterioration, the fact that fewer new roads are constructed adds to the annoyance. The great road
building impulse of earlier decades seems to have disappeared without substitution by a clear desire to preserve what was
achieved. The situation is insurmountable: road networks are deteriorating with giant steps because adequate conservation of
the road networks is not being carried out.

At periodic meetings of road engineers and technicians the same long list of complaints about the problems of road conserva-
tionisaways heard. The list of complaintsis usually the following:

. lack of funds for road conservation

. deficient execution of maintenance tasks

. lack of maintenance planning

. lack of maintenance equipment and machinery in working condition
. deficient maintenance of maintenance equipment

. bureaucratic and administrative bottlenecks

. low salaries and low motivation in the road agencies

. low average qualification of maintenance department staff

. loss of qualified personnel to private enterprises for salary reasons
. excess of personnel in the road agencies

. maintenance budget largely spent on staff-related costs

. low level of efficiency in the road agencies
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. repetition of the eternal cycle of construction-lack of conservation-collapse-reconstruction

. lack of understanding of the true meaning of a healthy conservation policy, sometimes even by senior staff members
of road agencies
. and many more.

This book would be far too long if al the problems mentioned were discussed. Instead, we shall concentrate on what has been
done to overcome these problems and to improve the management of road networks.

ATTEMPTSFOR SOLUTIONS

There have been two types of attempts. First, some countries have attempted to solve the problems by their own initiative and
means. The other type of attempt has been made by foreign agencies, mainly international development banks and technical
assistance programmes which have promoted the technical and institutional development of road agencies, sometimes using
highly qualified foreign personnel for prolonged periods. Some of these financing agencies have evaluated their attempts and
projects, sometimes officialy but normally unofficialy, for their own internal use.

Conclusions from these evaluations are quite uniform: virtually no project resulted in a sustained long-term improvement of
the road network in any country or part of a country. If improvements were achieved, they were only temporary. Shortly after
each project ended (along with the end of foreign funding, and after the departure of well-paid foreign experts), roads retur-
ned to the same bad condition they were in before, or even became worse.

Results obtained by countries who undertook the task of improving road management on their own initiative were not much
better. Their successes were usually lost with changes of government or the replacement of those senior employees who foste-
red the improvements with most dedication.

What is the cause of the limited success of these attempts? Among other things, certain basic procedural errors:

. In many cases, it was tried to eliminate only some problems, while other problems remained unsolved.

. When positive decisions were taken, they were shortly afterwards modified or annulled for administrative or palitical
reasons; no thorough reform of road management or the decision-making process was made.

. Usually only problems and their consequences were attacked, leaving their basic causes unresolved.

THE BASIC CAUSES

The severity of the situation makes it obligatory to discover why the problems mentioned have persisted for so long. Here we
postulate the thesis (which we shall attempt to prove in the following sections) that all the problems earlier mentioned have
their main origin in two fundamental causes:

THE FIRST CAUSE: AN INADEQUATE SYSTEM FOR FINANCING ROAD CONSERVATION

It is impossible to base guaranteed, stable and long-term financing for road conservation on funds which need to be allocated
from the general government budget, especially if the decisions on this allocation depend on the annual political budget deba-
te.

Financing for road conservation does not need to be reconsidered and discussed every year. It isinconsis-
tent and clearly against public interest to decide in favor of the construction of roads and then permit their
destruction. Adequate road conservation isimplicit in the earlier political decision to build roads.
Experience shows, however, that projects with significant political impact, such as large new infrastructu-
re works or social programs, are clearly preferred in general budget discussion. Road conservation is not
very attractive politically and therefore does not get much attention, and finally falls victim to the incon-
sequence described above.

Moreover, “emergency situations’ are always cropping up, natural disasters or man-made catastrophes,
which require urgent financing to alleviate their consequences. In many cases, the aready insufficient
budget for road conservation is cut; it is one of the most convenient source of emergency funds. Experien-
ce shows that this practice is common and difficult to modify.
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THE SECOND CAUSE: AN INADEQUATE ORGANIZATIONAL SETUP OF ROAD MANAGEMENT

It is practically impossible for a government ministry (with all the consequences this implies) to efficiently manage the road
network of a country. In spite of the good intentions of many of the public employees responsible for road administration it is
not possible for them to resolve the innumerabl e problems which have persisted for such along time.

In Latin America and the Caribbean, the management of existing roads (which today is better called “road administration”) is
almost exclusively in the hands of departments within government ministries, for example Road Departments in Ministries of
Public Works. In some countries, parts of physical conservation works are contracted out to private companies, although this
practice is more common for new construction, rehabilitation or reconstruction. But even in these cases tasks are carried out
under direct control of the ministry responsible.

The appointment of alarge percentage of the persons with decision-making power is based not only on professional or techni-
cal criteria but also on political considerations. Thus, many of the important decisions adopted are for paying past “political
debts’. Certain attitudes, criteria and loyalties prevail in the decisions which are not consistent with the principles of efficient
organization and management. The most well-known consequences of these attitudes are massive hiring of superfluous per-
sonnel at election time, lack of discipline, corruption and absence of true incentives to bring about improvements. Attempts to
improve things sometimes even lead to sanctions for those who try. It seems highly unlikely that road conservation can be
substantially and sustainably improved maintaining the currently prevailing system.

On the premise that these two basic causes are the origin of poor road conservation, it is necessary to profoundly reconsider
the financing and organizational aspects of both road management in general and road conservation in particular. To make
room for a new system it is necessary to eliminate these two basic causes simultaneoudly. If only one of the two causes is
attacked it is not likely that reform will be successful. In the following sections we show that by simultaneous elimination of
both of these basic causes, the multiple problems mentioned earlier can be solved much more easily.
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6. FINANCING ROAD NETWORK CONSERVATION

Previous sections of this book describe present road sector inadequacies. This section begins another group of sec-
tions, proposing a new approach to the road issue, including a series of changes indispensable to successful road sector reor-
ganization. This section deals with the financing of road conservation; section 7 presents solutions for the institutional and
managerial aspects of roads. Section 8 details some of the more global aspects of the changes suggested.

RATESFOR A SERVICE ASOPPOSED TO GENERAL TAXES

Roads provide a public service, meaning they can be compared to other public utilities such as water, electricity or telecom-
munications. The users of these services pay a rate which makes up an income for the utility company. That income may be
used by the company in a way most suited to its purposes, with few restrictions. Consequently the State or a government cu-
rrently in power cannot interfere with how these funds are used.

In this respect, rates for services are very different from taxes, which usually form part of general government revenue and are
not earmarked for any specific type of expenditure. For example, when a person pays the value added tax (VAT) it isvirtually
impossible to know what specific government expenditures will be financed with this payment. Contrary to what many people
believe, fuel taxes paid by vehicle drivers are not specifically for expenditures on roads, except in a few countries which have
installed road funds. This situation is relatively new; in the past many countries in the region did have an effective link bet-
ween fuel taxes and road spending.

What then is the essential function of taxes? Taxes finance certain sectors or activities deemed essential by society; but as
they cannot generate sufficient revenue for self-financing, they require subsidies. Typical and traditional subsidy sectors are
basic education, basic health, defense and public administration.

Some countries, especialy those with centrally planned economies, have considerably increased the number of subsidized
sectors by incorporating, for example, urban transport and housing. However, most developing countries who have fallen
victim to prolonged financial crisis recognize today that many sectors cannot continue to be subsidized from general tax reve-
nue. Also, the collapse of many state-owned enterprises has imposed the need to privatize services and charge usersrate levels
which allow to cover costs.

The conservation of the road network can be financed through rates, paid directly by vehicle owners
or operators, who are members of an income group that generally does not need subsidizing. To
continue considering the road transport system a subsidy sector, i.e. dependent upon funds to be
generated in other sectors of the economy, would be a mistake. Once again, the experience of elec-
tric utilities is a useful example: service is financed by rates paid by users according to the amount
of electricity they consume.

The absence of a direct link between road spending and taxes paid means that both road agencies
and users have the tendency to ask for a growing amount of money for roads. It also prevents both
groups from seeing the need to ensure a more efficient and effective use of alocated funds. The
situation is made worse as these demands are not echoed by senior government officials or politi-
cians who prefer to use tax revenue for purposes they consider more attractive.

Financing road conservation by charging rates, whose level is periodically adapted to conservation
needs, forces road users to be aware of the connection existing between road conservation spending
and the level of the user rate. Consequently, implementation of a road user rate system could lead road users to place emp-
hasis on greater efficiency in road management.
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CREATION, DOWNFALL AND RESURRECTION OF ROAD FUNDS

Several decades ago many countries introduced a number of taxes directly related to specific uses. For example, during the
1930s and 1940s it became necessary to guarantee stable financing of large-scale road network expansion. On the basis of
road sector tax revenue mainly derived from taxes on fuels, specific road funds were created which financed the construction
of large segments of existing road networks.

By the 1970s and 1980s many countries’ road networks were close to completion and the massive construction boom began to
slow down. As aresult, it became necessary to adapt road funds to a new reality and shifting emphasis from the construction
of new roads to the conservation of existing roads. Nevertheless, what was done in practice was to eliminate road funds, along
with most other earmarked taxes. What caused this change in policy?

The earmarked taxes levied for specific purposes were often absurd, lacking a logical coherency between the good or service
taxed and the final use of funds generated. Many governments ran into a growing number of obstacles in making changesin
their general policy and spending patterns. This occurred as alarge amount of tax money was tied to specific uses by old laws
that no longer bore any relationship to the needs of the day. Finally, aworld-wide campaign started up, with the support of the
International Monetary Fund (IMF) and other international organizations, to eliminate earmarked taxes and create general
budgets. The success of this campaign can be measured when one considers that over the last 15 years almost all countriesin
the world have eliminated earmarked taxes.

The world-wide campaign against earmarked taxes took off exactly at the moment when the road networks began to need
greater financial support for their conservation. The eimination of earmarked taxes was, as a genera measure, positive.
However, it made road conservation funding even more precarious than it was before. The end result was a disaster for the
road transport system. What should have been done was to eliminate the old conceptual error of financing road conservation
through general taxes instead of user rates. While earmarked taxes and road funds existed this conceptual error was covered

up.

In the case of roads, the old debate over earmarked taxes has resulted in considerable damage and confu-
sion. For many economists in Latin America and the Caribbean, the abolition of earmarked taxes is seen
as agreat achievement since they did not result in an optimum allocation of funds in many instances. The
merits of doing away with earmarked taxes is widely recognized. So it came as a great surprise to many
when they read, in the most recent publication of the World Bank on the subject? that there is “a clear
recognition that most of the governments cannot continue financing roads out of general government
revenue’, together with suggestions (however timid) that some type of road fund will be indispensable.
In our opinion, continuing to argue about earmarked taxes in relationship to road conservation makes no
sense; the idea of financing road conservation with taxes (be they general or specific) is simply not ap-
propriate for today’s situation. On the other hand, a road conservation fund seems to be necessary not
only to guarantee stable financing of road conservation, but also to ensure good road network manage-
ment.

EFFICIENT COLLECTION OF USER RATES

Apart from the purely financial contribution it makes, the basic idea of a road user rate is to create a clear relationship bet-
ween the use of a service and how much must be paid for it. In this respect, user rates tend to encourage the efficient use of
the service, because inefficient use results in higher rates for the user.The subject of efficiency comes up again when looking
at the different ways of charging rates.
For roads, as we shall see, it seems that the most efficient way of charging usersisto include ratesin the fuel price. This char-
ging mechanism should provide the main source of financing for road conservation. Various organizations (including the
World Bank) have studied diverse ways of charging for road use. The results of these studies show that including the charge
in the fuel price is by far the most economical method because the collection cost is less than 1 percent of the amount collec-
ted. This mechanism also has an additional advantage in that it is almost impossible to evade; that it covers the entire network
and that it is based on the close relationship between the amount of fuel consumed and the amount of “road service” used.
Tolls are much less efficient. To begin with, charging tolls is only reasonable on roads with an average traffic volume of abo-
ve 1500 vehicles per day. With lesstraffic, the revenue istoo low to justify the high fixed costs of atoll collection system, and
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collection costs may, in some cases, exceed the revenues collected. On roads with traffic above 1500 vehicles per day, the
costs of collecting the toll (equipment, personnel, etc.) are between 10% and 30% of the amount collected, assuming that the
amount charged is adequate and the system well managed. However, there are cases in the region where the toll charged is so
insignificant that the amount collected scarcely covers the costs of the system itself, meaning no funds are generated to pay for
road conservation or anything else. Tolls also are disadvantageous because it is impossible to charge them over the entire road
network. Furthermore, roads with an average traffic above 1500 vehicles per day constitute less than 6% of the total Latin
American and Caribbean network.

At first sight the “electronic toll” seems very attractive. There are various technical variations on

this novel system. One type uses computerized devices installed at the roadside to recognize and

register every passing vehicle. The amount charged to the user increases every time his vehicle

passes a registration device and the user is charged automatically by means of an account in a

central database. The first versions of this system, still in the experimental stage, are being tried

out on some suburban superhighways in the United States and Asia. In Latin America and the

Caribbean, however, given the low average daily traffic on most roads, the overall installation of

that or asimilar systemis clearly not viable for several decadesto come.

In the absence of other viable methods, charging via fuel price is the most efficient way of collec-

ting road user rates. Tolls can only be a solution for some sections of the network which have

been built to a high technical standard and have heavy traffic. Specifically, tolls may be useful in

cases where new road infrastructure must be financed, or where road congestion and contamination problems need to be alle-
viated.

Now, how would the proposed charging mechanism work in practice? Although there are various possible answers, the best
would be to use the system which is presently used for charging the fuel taxes, that is, to include the road user rate in the price
of the first sale of the fuel in the country. What is the “first sale”? If the fuel is refined in the country itself, the first sale is
when the oil refinery sells to the fuel distributors. In this event, collection of the tax (and, in the future, a road user rate) is
done by the refinery, which periodically transfers the tax collected to the Ministry of Finance, through a special bank account.
If the fuel isimported in refined form, it is usually the customs service which collects the tax from the importers, usually at the
time when the fuel |eaves the storage depots in the port of arrival.

With the system we propose, there would be a separation between the collection of general taxes and the collection of road
user rates. The oil refinery would continue to sell fuel to the distributors, and the wholesal e price charged would contain three
elements: first, the production cost of the fuel sold, which includes profits and overhead costs for the refinery; second, taxes
levied by the government which are used for purposes not related to roads; and third, a road user rate which would have the
sole purpose of financing the conservation of existing roads. The refinery would continue to transfer the fuel tax collected
(maybe a somewhat lower tax rate) to an account held by the Ministry of Finance. However, the portion corresponding to the
road user rate would be transferred to another bank account corresponding to the road conservation fund, to which the Minis-
try of Finance would not have access. (The issue of how to control the road conservation fund is dealt with in section 7.)

USER PRICING

Road user pricing has been one of the favorite subjects of a whole generation of economists who have worked in the area of
roads over the last thirty years. It would be too pretentious to review the entire discussion on road user pricing here. It suffices
to point out that generally the numerous studies have finally converged on the theoretical concept of short-run marginal cost
pricing.
However, the general agreement reached in most of these studies has not been very useful to professionals who are looking
for a practical way of setting the user charge. Thisis either because they do not have the necessary data for applying the for-
mulas these studies suggest, or because there are various ways of interpreting the texts, or simply because political currents
have devel oped which are opposed to any change in form or amount of the user charge.
Confusion gets worse when one reads, in the most recent publication of the World Bank on the subject, that in virtualy all
countries the application of the short-run marginal cost price would lead to a financia deficit, meaning that an important part
of necessary road spending could not be financed.
It would be a mistake to come to the conclusion that the entire short-run marginal cost pricing concept is useless. Thereis no
doubt that in theory it is effective in achieving what it was specifically designed to do, that is, to optimize the use of fundsin a
national economy. The problems countries are presently facing in relation to roads are of another type, and are much more
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related to the need for stable financing for the conservation of the road network. Therefore, the key is to find away of guaran-
teeing financia equilibrium between necessary road maintenance expenditures and payments made by road users. In this task,
the concept of short-run or even long-run marginal cost pricing does not provide useful answers.

Consequently, setting the road user rate will reguire establishing a new base. As a point of departure, the following questions
should be clarified:

» What exactly isthe road user rate meant to finance? In the present situation, the most urgent need is the conservation of
the existing road network. At least initially, the use of the rate should be limited to this task. In a second stage the financing of
new road infrastructure could also be considered, for expanding the network or improving it. Financing both road conserva-
tion and construction simultaneously from the start could make things too complicated and is therefore not recommended.

» What part of the road network should be conserved with the rates collected? Significant sections of road networks in
the region have a very low volume of traffic, and it is legitimate to question whether it is just to oblige all vehicle ownersin a
country to pay for their conservation. We have aready mentioned the extreme case of roads where only one or very few indi-
vidual users are interested in their use. It is therefore recommended to divide roads into two categories. The first category
should include all those roads whose conservation can and should be entirely financed through road user rates (these roads
make up what we later call the “viable” network). The second will include roads with a very low volume of traffic, whose
conservation should only be carried out if the directly interested individuals or groups contribute some of their own funds (the
“non-viable” network).

» How much spending is required annually to conserve the “viable’ part of the network? In-depth knowledge of road
network characteristics permits the definition of annual spending requirements for conservation. In this sense, it is indispensa-
ble to have information on the technical specifications of each road, in other words, a good road inventory. However, under
the present system of public road administration, this information is often not available. Required spending estimates for the
road network will be more or less precise, depending on the quality of information in the road inventory. Road conservation
experts throughout the world agree that, as a general rule, adequate road conservation has an annual cost of between 2,5 %
and 3,5 % of the replacement value of the road to be conserved, depending on climate and traffic volumes. This estimate is
based on the assumption that the roads are in “maintainable” condition and do not need to be rehabilitated or reconstructed
first. In accordance with the two categories of the network identified above, the annual financial needs for road conservation
should be calculated separately for “viable” and “non-viable” roads. To compensate for yearly variations, an average estimate
over the medium term should be made.

» What is the approximate quantity of vehicle fuel consumed over the entire road network? This question is related to
the possibility of using fuel consumption to indirectly quantify the amount of traffic on the road network. In practice, the
direct measurement of traffic volumes on all roads of the network is almost impossible, because it would require constant
vehicle counting throughout the network. Measuring the amount of fuel consumed by vehicles, in liters or gallons, is an accep-
table substitute for the direct measurement of total traffic flow, because there is a sufficiently close relationship between the
two parameters.

Finally, our procedure proposes that determining the rate to be charged for a certain year is simply the result of dividing the
total amount of funds needed for conservation during that year by the quantity of vehicle fuel expected to be sold in the coun-
try over the same year. Thus, the rate is simply a specific amount of money for each liter or gallon of fuel sold. This rate has
to be adjusted in two ways: in the short term, according to inflation indices, and in the medium and long term, according to
changesin the overall conservation needs of the road network.
The value of the road user rate and the adjustments which may have to be made to it can be expressed in a rate formula. The
elaboration and compulsory application of formulas for setting rates is a normal procedure in many public utilities and servi-
cesin Latin America and the Caribbean as well as in industrialized countries. For example, in the case of electricity, rates are
adjusted according to a series of parameters. These include the amount of rainfall because in case of drought thereisadrop in
the amount of electricity produced by hydroelectric power plants. The world price of petroleum also has an influence, because
it affects the cost of thermoelectric production of electricity. Other factors are, for example, salary levels in the country, the
volume-relationship between hydroelectric and thermoelectric production, the price of energy from other sources, and the
degree of efficiency which is supposedly standard in managing electricity companies.
The formula for defining electricity rates is the result of a process in which all groups interested in the functioning of the ser-
vice participate, or at least should participate. The various groups interested in roads have been mentioned in an earlier sec-
tion of this book. If these groups could come to an agreement on the road user rate formulato be applied, a great step forward
would be taken in the process of reorganizing road network management.
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In this book we have repeatedly referred to the need to guarantee efficient road management and the way to arrive at this
efficiency. It must be stressed here that the introduction of rates is only recommended when the problem of efficiency is sol-
ved simultaneously. Otherwise, if the degree of inefficiency increases, imposing a user rate system would mean a penalty for
users. Simply changing the form of financing, that is, replacing general tax revenues with aroad user rate, is neither a solution
initself nor an incentive for better efficiency in road management.

DIFFERENTIAL RATESFOR LIGHT AND HEAVY VEHICLES

All vehicles cause a certain amount of damage to the roads they use. The damage caused bears a clear relationship to vehicle
weight. Under normal conditions, heavy vehicles, together with the effects of water, are the principal cause of road deteriora-
tion. This is due to road surface deformation caused by their heavy weight. It must be asked, therefore, if it would be fair to
charge all road users a uniform rate.

It is true that heavy vehicles consume more fuel per kilometer and for this reason alone will automatically pay more than light
vehicles. For example, a regular car consumes approximately ten liters of fuel for every 100 kilometers, while a truck easily
consumes three to five times more over the same distance.

However, various studies carried out over the last few years have clearly demonstrated that the damage caused by heavy vehi-
clesis much higher than this proportion; the passage of one (over-) loaded truck can cause as much damage to the road as the
passage of several hundred light vehicles. Keeping thisin mind, it would be difficult to defend the setting of a uniform rate for
all vehicles. Thisleadsto the next question. How can a differential rate be applied to light and heavy vehicles?

The answer liesin the types of engines and fuels used by the two classes of vehicles. Almost all heavy vehicles use diesel fuel,
and light vehicles usually use gasoline. Since heavy vehicles cause most damage it would, therefore, be logical to charge one
rate for diesel fuel and another, much lower rate for gasoline. If, however, there is too much difference in the overall price of
the two types of fuel, there is the risk that gasoline engines will be installed in trucks, even though diesel engines are much
more efficient for heavy vehicles. Consequently, establishing too great a difference in the overall price of the two fuel types
would not be agood ideain practice because it would encourage an inefficient use of fuel.

To clear up this idea, we will have alook at the various components of the final selling price of fuel, that is, the price users
pay at the service station.

THE COMPOSITION OF FUEL PRICES

When aroad user drives to a service station, fills his tank and pays the price shown on the pump, the amount he pays can be
divided, essentially, into three components:

First, he pays the cost of fuel production and distribution (including the cost of all the intermediate steps such as crude oil
exploration, extraction, refining, transport, etc.) as well as the profits of the companies carrying out these processes. In most
countries of the world, the value of this first component is approximately US$ 0.25 to US$ 0.30 per liter.

Second, a certain amount is paid for financing the construction and conservation of the road infrastructure. A fraction of the
specific fuel tax is allocated to this purpose in spite of the fact that there is no binding legal relationship between the specific
fuel tax and spending on roads.
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WHAT DO YOoU THINK YOU ARE PAYING FOR WHEN YOU BUY FUEL?
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Third, through the fraction of the specific fuel tax not spent on roads, the user is paying for other government spending not
related to roads, which could be for anything included in the national budget.

It should be noted that the sales tax or value added tax (VAT) is ageneral tax applied on amost all products, including to the
price of fuel. It is therefore different in nature from the specific fuel tax, which is charged in addition to VAT and has morein
common with other specific taxes, such as “luxury taxes’ on tobacco or liquor. However, in the context of this book the gene-
ral salestax or VAT on fuel isconsidered out of the context and is not treated any further.

The amount of the specific fuel tax varies considerably from one country to another. The oil-producing countries, like Ecua-
dor and Venezuela, have traditionally had very low taxes on fuel, which is sold practically at or even below the cost of pro-
duction and distribution. In Western Europe, on the other hand, the specific fuel tax can be as high as almost one dollar per
liter. But most countries are somewhere between these two extremes.

Under present circumstances, the fuel purchaser does not normally know that he or she is making three payments at the same
time. In any case, as long as the total price of fuel remains relatively stable, the purchaser is probably not very interested in
the matter, either.

To what extent, then, can the government influence the price of fuel? In Latin America and the Caribbean, the government
normally has little influence on the production and distribution cost of fuel, unlessit is an oil producer. It can, however, play
with the specific fuel tax, increasing or decreasing it. In addition, it can reduce spending on roads to leave more funds for
other purposes or, the reverse, increase road spending and lower the amount for other areas. In fact, governments are often
very flexible in the way fuel taxes are spent.

Returning to the problem of differential rates for heavy and light vehicles, it must be asked how a high charge for diesel and a
much lower charge for gasoline could be applied, without excessively altering the present relationship between the final sales
price of the two types of fuel. In practice, this could be managed by differentiating specific fuel taxes and user rates. In the
case of diesel fuel, this means applying a high road user rate per liter but, on the other hand, a low specific tax or even no
specific tax at all. Inversely, for gasoline, arather low user rate and relatively high taxes could be applied.

THE USE OF MONEY PAID FOR FUEL

The three following figures show the flow of financial resources wich are paid by vehicle operators when purchasing
fuel. The first figure shows the present ty”pical situation and the second and third show the flows that would occur if the solu-
tion proposed here were applied (Gasoline and Diesel).

Some flows remain the same in al figures. For example, fuel is produced and distrubed by specialized companies
and they recieve their proportion of the total sales price. Also, the general salestax or Value Added Tax (VAT) isatax which
affects almost al products equally, for the purpose of generating general revenue for the national budget.

The change occurs in how the specific fuel tax is presently handled. In most countries, the both VAT and specific
fuel tax bring in general revenue for the central budget and are not earmarked to finance specificpurposes. The change con-
sistsin clearly dividing the present specific fuel tax between i) taxes, for general government purposes and not related to road
conservation, and ii) a road user rate to be used specifically for conserving existing roads and later possibly for financing or
co-financing new road infrastructure.

The outcome of these proposed changes would be to separate road conservation financing from the annual budget
debate, as road conservation financing would become totally indepent from the government budget. How is this separation
justified? It is certain that the decision whether or not to build a new road is a political decision, because the funds involved
could alternatively be apply to other types of investment to maintain that road, from the onset, in order make sure it provides
service over along period of time. It would be a very wasteful use of fund and other resource to construct a road and then not
maintain it. Therefore, it is not necessary to begin a new debateover the allocation of funds for road conservation every year.
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SPECIFIC FUEL TAXESAROUN THE WORLD
(A COMPARISON OF SELECTED COUNTRIES)

The two following figures are an attempt to highlight the wide differences between the levels of specific fuel taxes
collected from each liter of fuel sold. The basis of comparison is the sum of i)the average price of fuel on the world spot mar-
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How to read this figure:

For example, in Bolivia the sales prices of diesel fuel is US$ 0.37 per liter, 8 cents higher than
the world market price, or rather what in the previous text is called "base cost". It is therefore
assumed that the Bolivian government applies a specific fuel tax of approx. US$ 0.08 per liter.
In Ecuador, an oil exporting country, fuel is "given away" at the price of only US$ 0.12 per
liter, 17 cents lower than the "base cost". There is some doubt as to whether the Ecuadorian
government applies any fuel tax at all, or even if it subsidizes the price of fuel. In contrast, the
Italian government applies a specific tax for each liter of diesel sold approximately US$ 0.58,
which is almost twice the "base cost"!

ket, plusii) general salestax and iii) an
allowance madefor the cost of storage
and distribution within the county. This
“base cost” is rather similar throughout
the world, and presently is situated
aroundUS$ 0.29 per liter of diesel,and
US$ 0.31 per liter of gasoline. If the
actual service station sales price is
higher than the “base cost”, it is assu-
med that the difference results from a
specific fuel tax levied by the govern-
ment. In the opposite situation, it is
assumed that the government is subsi-
dizing fuel cost for road users.

Obvioudly, this mode of com-
parison is somewhat simplified since
the world market price does not always
coincide with the cost of production
and distribution inside certain coun-
tries, particularly the oil-producing
countries. However, the comparison
permits highlighting the enormous
differencebetween the level of specific
fuel taxes prevailing in Latin America
and in Europe. Thisisfood for thought
for those in Latin America who com-
plain about the “high price of fuel”. On
the average, the sales price of fuel in
Europe is about twice ahigh asin Latin
America. Within the totalsales price per
lietr, the tax share in Europe is ap-
proximately three to four times higher
than in Latin America. It is no coinci-
dence that in Europe there are normally
sufficient funds for roadconservation,
in spite of the fact that governments use
a large part of specific fuel taxes co-
llected for purposes which are not
related to roads.

The two figures presented
illustrate that over the medium and long
term, Latin American and Caribbean
countries cannot indulget in the luxury
of collecting so little taxes (and/or
rates) from road users. If one wants to
have well-maintained roads and also
expects that road users should help to
finance the general government budget,
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European fuel price levelswill need to gradually be introduced.
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How to read this figure:

For example, in Paraguay, premium gasocline is sold at US$ 0.52 per liter. Since the
world market price, or rather what is called "base cost” in the previous text, is US$
0.31 for every liter sold, Paraguay collects some 21 cents in specific taxes. In
Colombia, gasoline is "given away" at a price of only US$ 0.16 per liter, 15 cents
lower than the "base cost". There is doubt whether the Colombian government
applies any fuel taxes at all, or even subsidizes the price of gasoline. In France, on
the other hand, the government applies on each liter of gasoline a specific tax of
approx. US$ 0.65, more than twice the "base cost”.

This procedure has the additional advanta-
ge that it conforms to the public percep-
tion, certainly subjective, of tax “justice’:
A high percentage of light vehicles are an
aternative to public transport for societyis
higher-income members, or are used main-
ly for individua recreation. It seems “fair”,
then, to tax “rich” people who can afford to
have a private car.

Heavy vehicles, quite to the contrary, are
used to distribute goods needed by the
population, or to provide mobility in the
form of public passenger transport. Com-
mercial transportation congtitutes a basic
element of the distribution chain and satis-
fies elementary needs of the population.
Transport companies, like any other com-
mercial enterprise, pay taxes that apply to
general business activities, such as salestax
on all materias they purchase as an input
for production, and taxes on profits made.
It is, however, highly questionable whet-
her commercial transport activities
should be charged specific taxes on fuel,
in addition to the general taxes they
have to pay like all other business activi-
ties. Diesel Fuel is one of the principal
inputs for the production of commercial
transport services, just like leather is a
basic input for the production of shoes.
None would think of introducing a speci-
fic “leather tax” to confinance the gene-
ral government budget. In consequence,
it isnot clear why commercial transport
should pay a specific tax on diesdl fuel.
This does not mean that diesel fuel will
be cheaper than it istoday. Quite to the
contrary, the introduction of a rather
high road user rate in the price of diesd
fuel will more than compensate the €li-
mination of the specific fuel tax for die-
sl
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“VIABLE” AND “NON VIABLE” ROADS

To answer the question of who should pay for road conservation, a distinction has to be made between “viable” and “non-
viable” roads. What do these terms mean?

It is obvious that the operation cost of a vehicle travelling over a well-maintained road is lower than that of one using a dete-
riorated road full of potholes. Travelling on awell-maintained road therefore brings a relative saving to the vehicle operator.

In the context of road conservation, an existing road is considered “viable” when the cost of con-
servation is lessthan the combined savingsto all road usersresulting from travelling over a well-
maintained road as compared with travelling over a bad road.

Meeting this condition depends on road traffic. If the road is used by a very low number of vehicles, the
combined savings achieved through reduced vehicle operation costs will also be rather low. In this case,
it is probable that the cost of keeping the road in good condition is higher than the sum of savings. A
road with these characteristicsis “non-viable” in the context of road conservation.

Consequently, maintaining a “non-viable” road in perfect condition would mean subsidizing the few
individuals who use it. This would be, to say the least, a questionable practice. It could be argued that
many roads which are “non-viable” according to the definition given here, can in fact generate other
types of benefits to justify their conservation by society. For example, aroad could promote agricultural
development in isolated rural areas or be the only access to a hydroelectric power plant high up in the
mountains. It could also be the only road to alocal indigenous community which should not remain isolated for humanitarian
or cultural reasons. Without denying the general validity of these arguments, we believe it is necessary to give some more
detailed attention to this question.

The serious crisis of public finances in the region has revealed the urgency of redefining the ways in which various economic
sectors and socia programs are financed. In many countries it was commonplace for successive governments to accept the
existence of a multitude of state-owned companies with monstrous deficits;, companies that were maintained on the assump-
tion that, in the national context, deficits in some sectors could be compensated by surpluses in others. The dilemma was that
no one clearly identified which sector would provide the surplus and how. Today, the catastrophic consequences of this policy
are well known. Governments now recognize that the crisis can only be overcome by, among other measures, making the
financing of the various sectors transparent. This includes self-financing of activities such as the administration of ports, air-
ports, railroads, industries, etc.

Once again, it must be stressed that road conservation is one of the activities which can and must finance itself, always given
that it is clearly understood who pays for it and why. To illustrate the point, we turn to the example of a road which leads
through remote mountains to provide access to a hydroelectric power plant. A route of this kind is very little travelled and
serves almost exclusively the electricity company operating the power plant. Although open for public traffic, the road does
not necessarily serve road usersin general. Therefore it seems obvious that the electricity company should pay at least a major
part of the roadis conservation costs, considering this cost as part of the total cost of electricity production.

It would not be “fair” to finance the conservation of this road entirely from the proposed road conservation fund provided by
all the road users in the country. Such practice would mean that road users spend more on this road than the total savings
achieved by having the road in well-maintained condition instead of bad condition. Paying for the road’s upkeep would also
mean that the country’s road users subsidize the users of electricity.

Somewhat different is the case of urban streets which are used for a wide variety of purposes. Apart from vehicle traffic, im-
portant sections are used for parking, by pedestrians, as formal or informal bus stops, as a space for installing water and sewa-
ge pipes, electricity, telephone and television cables, for garbage collection and for many other purposes. Consequently, the
conservation of urban streets should be financed from various sources of funds. For example, the provision of parking places
could be paid by installing parking meters and through the annual municipal license charge. In the same way, urban passenger
transport companies may be charged for the use of bus stops.

The question of whether a road is viable or not usually arises in connection with very low-traffic, unpaved rural roads. Ne-
vertheless, that type of road may make up as much as 30% of the total road network in some countries of the region. Various
estimates have shown that the shady borderline between “viable” and “non-viable” roads may be between 20 and 50 vehicles
per day depending on conditions such as climate, soil, the type of road surface, etc. These figures, however, are only arough
approximation for defining the “viable” network.

In practice, defining the “viable” road network is a process in which technical, economic and political criteria are combined.
At first glance, one could say that conservation of the “viable” road network should be paid for entirely through the Road
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Conservation Fund based on road user rates. Meanwhile the “non-viable” roads may only be partly financed with that fund.
Any “non-viable” road should only be maintained if directly interested parties contribute financial or other resources. Directly
interested parties may be individuals, companies, or identifiable local groups. In some cases, the interested party could also be
the government who, referring back to an earlier example in this book, may want to safeguard road access to the living area of
alocal indigenous group. In that example, the government would pay its contribution from a specia item within the general
budget, which may be called “indigenous group subsidies’.

LOANS FOR ROAD CONSERVATION

On the following pages we question the practice of using loans to totally or partially finance road conservation. Before this
guestion can be answered, some basic related concepts need to be considered.

Current cost and new investment: Road management includes two types of expenditures: current cost and new investment.
The first is used to maintain the existing road network. In most countries, this is made up of hundreds of individual road sec-
tions, each one requiring specific forms of conservation. Conservation spending for a specific road section will vary conside-
rably from one year to another because the more expensive items, surface renewal for example, are only done every so many
years and therefore are an extraordinary expense for thisindividual section. However, in an entire road network it is necessary
to carry out surface renewa on different sections every year, and this makes that expenditures for surface renewal are no
longer extraordinary. Given that the sum of expenditures for conservation of an entire network remains more or less constant
they can be called current costs.

Current cost also has the characteristic of contributing no new quality or capacity that the road network did not already have
before. Neither does current spending provide any new user benefits or result in increased income for the agency managing
the road network. Road conservation implies rather stable and continuous current spending, at least in a well-managed net-
work.

Unlike current cost, spending on new investment increases the physical capacity of the road network and introduces other
useful qualities that were not present before. Examples of such new investment are the construction of a new road, the subs-
tantial improvement of an existing road, the paving of a gravel or dirt road, the introduction of road safety devices, the repla-
cement of a narrow bridge with awider one, widening a road, or giving it more lanes. New investment is made in the hopes of
providing users with additional benefits. Nonetheless, the road agency managing the new or improved infrastructure should
also make sure that it will have additional revenue to maintain the new investment.

New investment in a network usually causesirregular flows of funds, that is, large outlays in some years and relatively modest
spending in others. For this reason, and to level out the payment for these investments, it is reasonable for road agencies to
take on loans, either on domestic or foreign capital markets.

Sour ces of financing for the road network: When discussing the sources of financing for road networks, one should keep in
mind that today it is generally recognized that most public services like electricity, telecommunications, and water supply
have to finance themselves by charging rates for the use of those services. This awareness has resulted from the unfortunate
experiences made in many countries of huge financia deficits of public utility services, which in turn were caused by low
revenues and high expenditures.

The provision of roads is also a public service and it seems perfectly reasonable to expect as well that it can finance itself,
using charging mechanisms similar to those used by other public services mentioned. The agency responsible for the road
network should, therefore, collect funds by charging vehicle operators for the use of roads. The total volume of funds collec-
ted should at least be sufficient to consistently and adequately finance the conservation of existing roads. Depending on the
strategy adopted, the road user rate may also be set at a higher level, providing finances for additional investments in road
infrastructure. (Please note that the authors recommend a clear separation between financing of conservation and new invest-
ment; thisis explained in earlier sections of this book.)

It may be that for some reason the road agency is not able to collect sufficient funds to cover its costs. Potential causes must
be identified and corrected. These causes could include the following:

. The user rate istoo low.

. Therate is adequate, but funds collected are allocated to uses not related to the road network.
. The existing traffic volume does not justify the large extension of the road network.

. The road agency isinefficient.

. The volume of new investment is too large and cannot be justified.
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It must be kept in mind that in many countries the various types of taxes collected by the government from vehicle operators
are more than enough for the conservation of the road network. No distinction, however, is made between road user charges,
on the one hand, and general taxes, on the other. In practice, more than half of the funds collected from road users are usually
allocated to purposes unrelated to roads. Thus, vehicle operators are really paying for government spending in other areas. On
the other hand, the government allocates funds from other non-road related sources for road conservation. Loans are one of
these sources. It is easy to see that road financing is not transparent, which makes a rational discussion between interest
groups difficult.
From project loansto sector loans: Large international development and cooperation organizations such as the International
Bank for Reconstruction and Development (IBRD), the Inter-American Development Bank (IDB) and many other multilateral
and bilateral organizations, give large-scale road sector loans in al the continents of the world. The annual volume of loans
granted by these ingtitutions for major inter-city road networks is close to US$ 9 hillion. A similar figure is loaned for rura
and urban roads. In total, about 30 % of the total financia aid granted by these organizationsis for roads.
In recent years, however, significant changes have occurred. In the past, most loans were directly related to clearly identifia-
ble new road projects, or for the reconstruction of certain existing roads, but usually not for road maintenance. In fact, big
development banks were generally opposed to loans for road maintenance, considering precisely that road maintenance is a
current cost which should not be financed through loans. Today only very few national or international development banks
still follow this policy.
In recent years a gradual shift can be seen from individual project loans to overall road sector program loans. As the name
implies, these relatively novel loans are granted with the purpose of co-financing a complete program of road spending, inclu-
ding both new investment and conservation.
Leaving financing aside for a moment, the mere fact that road sector programs are being developed, is a significant step for
developing countries, as such programs create a broader vision of the state of road networks and their problems. Overall pro-
grams for the road sector specify everything that should be done to the network of a country, over a specific period of time. It
is possible to separate conservation activities from those which are definitely new investments, in order to see whether the
program emphasizes construction or conservation. Since a number of countries of the region are close to having completed
their road networks, it is natural that these programs tend toward conservation, which generally accounts for about 65% of
these program funds.
Overall program expenditures are usually financed both by government funds and through loans granted by international
development banks specifically for this purpose. International bank loans cover a percentage of the total cost of the program,
without specifying which proportion of each loan is assigned to conservation and which is for new investment.
In the few road sector programs which have been undertaken in Latin America and the Caribbean the percentage financed
with government funds has gradually diminished. When such programs commenced, governments financed about 50% of the
road program with own funds, but in more recent operations this figure has dropped to the 30% level.
Although many do not wish to admit it, loan funds inserted in road sector programs are mostly used for road conservation and
therefore to finance current costs. To illustrate this we use the example of a road sector program which allocates 70% of its
resources to road conservation and 30% to new construction. Let us also suppose that 70% of the entire program is financed
through loans. The result is that loans cover at least 57% of the cost of road conservation, on the assumption that all new
investment is financed entirely through loans.
In general terms, it seems reasonable that loans should only be used for financing genuine new investment. In the previous
example, this would imply that the loan should cover no more than 30% of the total program cost.
There is a difference of opinion among those who work in the field about the issue of loans for road conservation. Some justi-
fy and accept these loans as a normal, routine operation, while others warn about the implicit “danger”. The question must
therefore be asked whether road conservation should or should not be financed through loans.
Advantages and disadvantages of loans for road conservation: In order to identify the advantages and disadvantages of
using loans for road conservation, one needs to distinguish between two types of ingtitutional environments related to road
management. The first type is characterized by the predominance of the traditional institutional setup, without serious at-
tempts to introduce systemic changes. The second type is an environment in which profound institutional reforms are being
made with an eye on overcoming past and present deficiencies.
In situations where there is an absence of ingtitutional reform, governments and road agencies are not introducing the serious
change needed to promote effective road management and a “healthy” situation in the future. In this case, road management
and conservation remains within the traditional framework of an “Authority” or a “Department” dependent upon a govern-
ment ministry. (A change in the organization chart of a ministry should not be mistaken for ingtitutional reform.)
In the first case (absence of institutional reform), loans may have the following advantages:
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. They allow to carry out more road conservation, which is undoubtedly better than no conservation as a result of lac-
king of funds.

. Loans may, to some extent, lead to a change in agency orientation, placing more emphasis on conservation.

. They also assure a rather high rate of return on the spending for road conservation. In fact, various World Bank stu-
dies have shown that the rate of return on routine conservation spending is usualy between 50% and 100%. For periodic
conservation, typical rates of return are between 30% or 50%, extraordinarily high figures compared with other loans.

On the other hand, contracting loans as a normal way of financing road conservation has the following
disadvantages:

. Loans can be an easy way out of an unsustainable situation, since new money covers up the
fundamental shortcomings affecting the efficiency of road agency and the financing of the “road servi-
ce’; the loans make it possible to continue operating in spite of the defects and deficiencies.

. They are contrary to the principle of transparency, by submerging problems which would ot-
herwise be easy to spot in the anonymous mass of the “foreign debt”.
. Loans tend to reduce pressure to make badly needed changes.

To illustrate the disadvantages of loans, let’s refer back to the electricity example again. It is highly

unlikely that an international development bank would grant a loan to an electricity company to carry out routine generating
plant maintenance, considering that electricity rates should guarantee adequate financing of the system. If the electricity com-
pany cannot cover maintenance costs, there are two possible explanations: either rates are too low and need adjustment, or the
company istoo inefficient and operates at excessively high costs. In neither scenario do loans present an adequate solution.
The situation is very different when profound institutional changes are being made. In this case, loans obtained by the road
sector for overall programs, including conservation, can be very useful aslong as they are a transitory measure accompanying
fundamental organizational and financial reforms. Loans may be useful specificaly for:

. supporting the institutional changes and promoting greater efficiency and effectiveness, including the creation of
“public-private partnerships’ and a new definition of the role of the state and the private sector;

. providing temporary financial support for the new ingtitutional structure, since initially it may be difficult to get fi-
nancing from other sources;

. helping to restructure spending on roads, shifting the emphasis from construction to conservation.

During the transformation and transition period, the need to contract new loans could arise to make the road network “conser-
vable’, that is, rehabilitating and reconstructing those roads that collapsed as a result of poor management in the past. Loans
for reconstruction should only happen if effective management and conservation seems likely in the future.

Once institutional transformation has occurred, public-private partnerships are established and consolidated, and road net-
work, rehabilitation is completed, the need for loans to finance road conservation should disappear along with chronic finan-
cing problems. In a well managed and conserved road network reconstruction jobs are infrequent. Today, however, road re-
habilitation and reconstruction accumulate precisely as a result of inadequate conservation.

Finally, continually resorting to loans for road conservation is tantamount to transferring the costs of bad manage-
ment to future generations, knowing full well today that they will not enjoy the benefits of the loans. Its like having a
good time in a restaurant and expecting your children to pay the bill later. For this reason, both governments and devel opment
banks should consider carefully whether they really want to take on the responsibility implied by loans for maintenance, since
these loans could also prolong the regional foreign debt crisis.
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ROAD SECTOR PROGRAM LOANS:
A CASE STUDY

We want to describe an actual case of a South American country which has put integrated road sector programs into practice.
Starting in 1986, this nation received significant help from an important international development bank, both for program
development and financing. A second regional development bank, an Asian import-export bank and to a lesser degree several
other international institutions, also collaborated in the financing.

THE PROGRAM

The country’sfirst overall road sector program, which extended from 1986 to 1989, budgeted total spending of about US$710
million. Approximately one third of the total amount was allocated to new investment such as bridges, urban streets, new
pavement and the construction of roads in areas which had previously been inaccessible. The remaining two thirds were for
current expenditures, oriented towards keeping the network functioning without increasing its capacity. Current expenditures
included maintenance, surface renewal and the rehabilitation and reconstruction of existing roads.

The second road sector program, now being executed, covers the period from 1990 to 1993, with total expenditures of
US$906 million. The funds are being distributed in much the same way as the first loan, with one third for new investment
and two thirds for current expenditures.

FINANCING

The Government financed almost half (47%) of the total cost of the first program using its own funds. In the second program,
that proportion was reduced to approximately 32% . Remaining financing came from loans contracted with the already men-
tioned organizations.

COLLECTION OF FUNDSFROM ROAD USERS

Various estimates indicate that funds collected by the government through various types of road user taxes are approximately
2.5 times the total amount spent on the road program. Only 25% of the taxes collected from road users are alocated to the
road sector program by the government. The government uses the remaining 75% for financing non-road related spending, of
which about 60% are social expenditures.

REAL EFFECTSOF THE LOANS

Loans are primarily used to pay for new investments, and remaining loan funds are applied to current expenditures such as
road conservation. What percentage of the loans are being used to pay current expenditures? Our calculation shows that in the
first program the government financed approximately 38% of road conservation with loans, a percentage that increased to
52% during the second program.

The tax revenue collected by the government from road users and by tolls could easily cover the total cost of road programs.
So, we must ask: What do road sector loans really finance? Are they spent on socia programs, national defence, or perhaps
some other government expenditure? Given the lack of transparency in this area, we probably will never find a clear answer.
For governments in general it is relatively easy and non-controversial to get loans with a high rate of return for road mainte-
nance and construction. Once the loan is approved and formally contracted, a large part of road sector tax revenue can be
made available for other uses. When we really come down to it, this type of loan is a convenient way to finance some types of
expenditures that banks would not be willing to finance under their real name.
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7. THE MANAGEMENT OF ROAD NETWORKS

The main purpose of this section is to describe the necessary characteristics of awhat we call a"suitable environment” for the
efficient management and conservation of road networks.

The section begins with a description of the environment in which road administration takes place today in the region, and its
most dominant characteristics. Then, we shall identify some prime reasons why it is extremely difficult to reach a satisfactory
degree of effectiveness and efficiency under the present system. Next we describe the three basic functions which must be
performed if road infrastructure is to satisfy the needs of society rationally. The first function is the management of the road
network; the second is the physical execution of necessary works and the third is safeguarding public interest in roads.

In the substantive part of this section, necessary conditions are outlined for carrying out these three basic functions effectively
and efficiently. The move away from the "road administration" of today and toward "road network management"”, which is our
goa for the hopefully not too distant future, implies a real qualitative change. The section closes with the proposition of
various possible options for reorganizing the road sector, including a description of advantages and disadvantages of each
one.

A distinction is also made between managing interurban networks and managing rural roads with very low traffic volumes.
The overall concept of road management presented here provides a base for a reorganization of the road sector. This
reorganization must, as we saw in the preceding section, also include a reform of the system for financing road network
conservation.

TODAY SROAD AGENCIES

According to the legal arrangement in most countries of the region, public roads are owned by the State, who in turn
represents the citizens of the country. An essential characteristic of these roads is that they are open to be used by anyone
without discrimination and with the only condition that traffic law and other rules established must be respected.

The State exercises its dominion over public roads through one or several road agencies, often called Road Departments or
Highway Authorities, which are normally related to the Ministry of Public Works or the Ministry of Transport. Road agencies
have direct authority over roads and execute directly or through contractors anything related to the study, design, construction,
conservation and general administration of the road network. Only very few roads, whose administration has been delegated
to private companies through concessions, are exceptions to this rule; in any case, even those road concessions are normally
supervised by a government road agency.

The road agencies are usually not autonomous since they are not legally constituted as companies but belong to a government
ministry. The type of authority they exercise over roads is similar to an administration agreement with a superior client (the
State or government), in which the ultimate decision is always made by the client. In carrying out this administration, the road

agency:

. proposes measur es and policies, but has no power of decision; the final word belongsto the gover nment;

. is subjected to exhaustive and restrictive financial and administrative regulations;

. receivesitsfinancial resour ces from the gover nment, which assigns those resour ces to specific uses;

. accounts for the use of funds allocated, but not explicitly for the condition of the roads or for the value of
road assets.

The road agency carries out its tasks in an environment of complex rules and regulations typical to public administration.
Those rules define and restrict what it is supposed to do, how it should be done, and what it is not allowed to do. This
regulatory framework has been dictated over several decades and largely originates in an effort to prevent fraud and
illegitimate use of public funds.
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The amost inevitable consequence is the heavily bureaucratic style found in virtually all areas of public administration, in
which taking any decision ends up being a monumental task. This can be observed in many road agencies of the region where
administrative hurdles make it very difficult to even spend the funds allocated and available. Spending tends to demand
excessive time and effort; and when it is finally accomplished, it is not clear whether operations were done at a reasonable
cost, or whether the overall goal of improving or maintaining the road network was reached.

The fact that road agencies lack autonomy means that their work programs, priorities and important decisions are subjected to
what their "superiors' dispose. What these "superiors' usually want is what is commonly understood as progress, that is to
say, new roads or clearly visible improvements. As far as possible, they try not to spend money where it does not show, for
example on merely conserving what already exists.

Conservation in many countries is affected by this attitude. The idea is to spend as little as possible for road conservation.
Spending is reduced to what appears to be absolutely necessary in order to fix defects which have occurred, and little
emphasis is placed on preventing road deterioration. Obviously, government expects the road agency technicians to propose
what is best for roads. If this proposal does not coincide with the government's perception, the road agency has ultimately no
alternative but to accept the government's decision because of financial dependency.

The ultimate duty of the road agency is to correctly and routinely spend funds allocated, without diverting them from their
stipulated purposes or permitting undue appropriation. Government judges the efficacy of a director of a road agency by his
ability to spend the funds "well", since they are public property. "Well" usually means that budget funds are actually spent on
the items stipulated and within the prescribed time frame. There is usually little concern with obtaining the best possible
return from the funds spent.

EFFICIENCY AND EFFECTIVENESS

Efficiency and effectiveness, two concepts which are used in this book, are often confused. They are in fact quite different
concepts whose meanings need to be clarified.

« Efficiency isthe good use of resources by obtaining the best possible results with the limited resources available. Waste and
misspending are contrary to efficiency. In road management, efficiency could be described as spending as little as possible to
carry out certain tasks deemed necessary on the road network.

 Effectiveness is related to meeting targets. If we refer to a road agency, effectiveness could mean being successful in
keeping the road network in good condition and being able to rehabilitate roads which have deteriorated.

These concepts are not necessarily achieved at the same time. Financial authorities typically try to reduce spending to a
minimum and are only satisfied when they are convinced that any further reduction is impossible. This conspires against
effectiveness since road deterioration cannot be avoided without required funds; consequently roads gradually deteriorate. If,
for lack of funds there is insufficient road conservation, lack of effectiveness in conserving road networks also becomes
inefficiency, since it results in expenditures for road rehabilitation which could have been avoided.

The challenge for road agencies is to be both efficient and effective by always keeping road networks in good condition at the
lowest possible cost. This can be achieved through good management and the use of adeguate technology.

Theoretically, the main goal of public administration is to ensure that resources are used legally. A large share of existing
regulations are designed to avoid leaks through which public funds could disappear. The result is that there are many
obstacles to spending funds even legally. Action is delayed by all sorts of controls, counter-controls and controls over the
controls. In some countries, the road agency has reached alevel of operational paralysis which isincredible.
The accounting system of aroad agency is reduced to registering income and expenditures and comparing those to the budget
which has been approved. Nowhere is there any reference to the condition of aroad network or to the value of a road network
as an asset. Roads are not considered an asset, and the only assets recognized by the road agency is the equipment it might
have. Usually there is no procedure for measuring the return on expenditures or for quantifying "services' which have been
provided to road users at a certain spending level.
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One of the basic causes of road deterioration in Latin America and the Caribbean is the low efficiency and effectiveness of
agencies responsible for their administration. Unquestionably, we do not want to say that all road agencies are inefficient. In
this respect there are significant differences from one country to another. For example, while in one Latin American country
some 90% of the road budget is spent on physical road works, there is another country where 70% of the road budget is used
exclusively for paying salaries to an excessive number of employees. Or, while in one country the road agency has arelatively
small volume of equipment in good condition, others have huge cemeteries of equipment which cannot be used because of
lack of spare parts or equipment maintenance.

The degree of efficiency and effectiveness reached by even the best road agencies of the region is unsatisfactory compared to
the efficiency of some companies which provide public services and manage impressive assets. Electricity, water and
telephone services can be given as examples. The companies providing those services are similar to road agencies; they have
thousands of employees, manage investments above one billion dollars and offer services which cover large geographical
areas. These companies however use technology which is much more complex than that used in the road agencies.

How can the good performance of some of these public utility companies be explained, compared with the meager results of
most road agencies? The usual answer is that the private sector works better than the government. However, this is not a
satisfactory answer because it is not a question of comparing the public and the private sector, nor of arbitrarily dividing
functions into those which should be government responsibilities and those which would be better be privatized. In fact, some
public service companies which are government property or at least partly government owned, are at the same time quite
efficient.

BASIC CAUSES OF INEFFICIENCY

What are the typical characteristics of road agencies in Latin America and the Caribbean, and which of those are likely to be
causes for unsatisfactory performance? What is the prevailing atmosphere or environment of these administrations, and what,
in spite of goodwill and positive efforts at all levels of staff, prevents them from being more efficient and effective? The
answer is not simple nor presumed to be fully answered in this book. However, some of the obvious causes can be identified,
and their elimination would be a decisive step forward to substantial improvement in efficiency and effectiveness of road
network management and conservation.

In almost all countries of the region the working conditions of public employees are similar. One common characteristic is
the salary level which in many countries is so low that even the most basic needs for human survival cannot be met.
Consequently, the low salary level is hardly a strong incentive for good performance. It is common that road agencies
lose good employees because they find better pay elsewhere. This happens especialy in the case of young professional
staff who gain experience in road agencies and after some years receive attractive offers from private companies.

It isalso common that public employees find it necessary to have a second job outside the gover nment agency because
public service salary does not meet the cost of supporting a family. Consequently, more attention is given to the better
paying outside job than to their public service work.

Public service does provide job security, however. Normally the only way to lose the job is by unethical or criminal conduct,
and that such conduct can be proven legaly. Mediocre or bad performance is never a justification for firing a public
employee.

Among the higher ranks in road agencies, there are a certain number of positions filled by the government in power by people
of their confidence, who are deemed suitable to implement the specific policies of that government. They can be replaced if
their performance does not meet the expectations of the government which appointed them. At first sight, the government
seems to have a function similar to the owner of a company who chooses the managerial staff required to meet his objectives.
This raises the question of the expectations and interests which motivate a government to choose senior road agency officials,
and of the difference between the interests found in a political environment and those prevailing in a competitive commercial
environment.

Perhaps it is easier to identify the motives absent in the ministerial environment: There is no fear, as is the case of
companies, of losing an investment made. Employees of road departments do not own roads nor is their income
generated through returnson capital invested in roads. A road department employee'swell-being israrely threatened
by inefficient management of road networks. Given the low salaries of employees, there islittle material or financial
incentive for improving performance. In addition, because of a combination of the two previous reasons, senior

72



officialsin public service are not very demanding with their subordinates and, given the job security, the latter are not
afraid of losing their jobs or incomes.

Usually a person is named to a senior position in aroad agency because of loyalty, real or pretended, to the ideas and interests
of the government. This is not always a guarantee of professional capacity for the job. On the other hand, the dismissal of a
senior official does not necessarily mean that professional performance has been poor. As we have aready shown in section
four, political motives do not always coincide with technical or professional criteria.

What motivates public service employees to perform well professionally? Usually, they wish to rise in the hierarchy of the
institution. This, besides a better salary, brings prestige and access to other benefits. The present practice in many road
agencies is for promotions to be based on several criteria among which professiona performance is not the first priority. A
large number of public employees whose performance is very good find their promotion ambitions frustrated; showing good
performance and striving for excellence may lead to envy among colleagues or may threaten superiors. Promotion decisions
are often also based on strictly administrative criteria which are not necessarily related to work quality. For example, after a
certain number of years, a public employee has the right to promotion because of personnel regulations.

THE TASKSTO BE DISTRIBUTED

A reorganization of the road sector largely consists in redistributing the three fundamental tasks related to roads. a)
management of the road network; b) physical execution of works; and ¢) safeguarding of public interest in roads. Before
going into the issue of who should do which task, it should be made clear what each task actually means.

ROAD NETWORK MANAGEMENT
Road network management consists of finding and optimizing the answers to the following questions:

. At what points or in what sections of the road network is it necessary to carry out physical works?
. What specific type of works are necessary at these points and how should it be executed?
. When should the road works be executed?

The success or failure of road network management is measured against certain target parameters determined at the beginning
of amanagement period; they are normally related to a desired physical condition of the road network.
Management therefore includes a series of tasks which can be listed as follows:

. planning, which consistsin identifying and programming physical work;

. contracting the physical work and supervising the quality and volume of work carried out; and

. constant evaluation of the results of the management, in order to adapt methods and techniques to changing needs
and to learn from errors committed.

It must be emphasized that road network management is basically an intellectual activity; the persons involved are almost
exclusively specialized professionals such as highway engineers and technicians, economists, accountants and lawyers. It
includes virtually no manual labour on the roads except what is necessary to collect data and generate information required
for good management.

Road network management needs to be organized in such form that it can respond in the best possible way to i) the specific
and particular conditions of the road network, ii) the public interest in roads and iii) the needs of road users.

THE PHYSICAL EXECUTION OF WORKS

The physical execution of road works, which some road agencies call "production”, is directed and controlled through road
network management. In this area there is little room for decision making, because road works must be executed strictly in
accordance with precise technical specifications. These define not only the desired results but also the procedures which must
be followed in the execution.
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In amost every country in the world there are companies which specialize in the execution of physical road works. The
decision on whether to use labor-intensive methods or more equipment depends largely on availability and cost of labor.
Physical execution of works reguires not only workers, but also specialized professionals and technicians.

SAFEGUARDING PUBLIC INTEREST

Safeguarding and protecting public interest in roads is an important task and an issue which requires a more profound
treatment.

Every person has individual interests and tries to defend them against threats. When there are many individuals with similar
interests they tend to form groups and agree on a joint defense of group interests. The assumption is that such joint defense
will be more effective than isolated efforts of individuals. Examples of this type of agreement are trade unions or production
associations. The State is also an organization of this type, although much broader, whose purpose is the defense of public
interest mainly within the specific geographical boundaries of a country. The government also has the task of pursuing
common desires of the magjority of itsinhabitants. To act effectively, the government has various powers and authorities.
There are varying opinions about the degree to which the State ought to represent society. Generally, there is little doubt that
the State should organize and regulate national defense, basic education, justice and other fundamental services. During the
past centuries, however, much controversy has arisen over the degree to which the State should intervene in other areas such
as production of goods and services or regulation of their prices.

The concept of government as a means of defending public interest is still valid today as it has been for centuries past.
Democracy is a means of bringing predominate public interests into clear focus. It is also the form of government which
induces the State to respond relatively quickly and flexibly to ideas and perceptions prevailing in society.

After numerous negative experiences in recent history the dominant idea today is that the State must limit its size and direct
influence to those areas where its presence is indispensable. In all other areas, it is commonly accepted that the State should
limit itself to organizing systems and providing a general legal framework with specific codes and regulations. However,
management and principal actors of those systems should be provided through the private sector. The State should watch and
intervene only to ensure that those codes are followed. If the system functions well and public interest is safeguarded, there is
no need for the State to intervene at all; it should only intervene when systems do not function or public interest is threatened.
Another objective of democracy is to encourage private participation in areas where the government retains decision making
power or where the authority of the State is necessary to achieve specific goals. For example, in many countries governments
have created ways and means for direct citizen participation in government decision making, beyond the mere election of
representatives. Public service committees are an example; in these committees citizens can directly participate in debates on
the development of services such as el ectricity, water supply, telephones, etc. It is also increasingly common to find consumer
protection organizations which test the quality of goods and services and are sometimes empowered to sanction abuses
committed by manufacturers.

To achieve greater public participation in government decision-making it is necessary for government to create an
organizational framework and the necessary mechanisms for bringing forward the ideas and opinions of individuals and
groups. Once these mechanisms are functioning, the government assumes the role of a catalytic agent, that is, a relatively
passiverole.

What role have governments played with respect to roads? Governments have played decisive roles in recent decades in the
development and construction of road networks in almost all countries of Latin America and the Caribbean. This gigantic task
probably would not have been possible at lower levels of organization. Identifying road needs, organizing financing, setting
technical standards, selecting the best projects and constructing major road infrastructure are all tasks which require
tremendous impul se. It should not be forgotten that most parts of the road networks in the region were built at a time when the
level of economic and social development was much lower than it is today. In the 1990's it is possible to finance construction
of new roads with private capital because of international capital markets. However the access of Latin America to these
marketsis still quite recent and limited.

One of the fundamental tasks of the State is to safeguard public interest. Public interest in the existing road network can be
summed up as follows:

roads should be used in an appropriate, orderly and safe fashion,;

there must be an efficient road network management system including adequate and "healthy" road conservation;
there must be an adequate system to finance road conservation; and

the negative effects of roads and road traffic on the environment should be minimized.
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As for modifications to the road network, public interest can be summed up as follows:

. the need for construction of new roads or improvement of existing roads must be identified with precision;
. projects must be developed to satisfy these needs;

. the negative effects of new road infrastructure on the environment should be taken into account;

. financing must be procured for constructing new roads or improving existing roads;

. the projects selected for execution should be those which bring most benefit to the public; and

. the physical execution of works should be well organized.

PENSION FUNDS AND ROAD
INVESTMENT IN CHILE

Among the profound transformations that occurred in Chile during the 1980s was the radical change in the social security and
pension system. The change was from a distributive system, in which the government collected contributions made by the
working population and distributed them to the retired, to an individual accumulative system managed by private companies.
Each individual affiliated with the new system deposits monthly pension fund in an individual account held in the private
pension fund administration firm of his or her choice. Payments accumulate in the name of the member and are invested by
the firm, through various financial market instruments, in government bonds and shares of national or even foreign
companies. The dividends or profits generated through investments are distributed among the pension fund members and
deposited into the individual accounts. Every member is regularly informed about the state of his account.

In the few years that the new system has been functioning, overall funds of more than US$ 12.5 billion have accumulated, a
figure which increases every day as more and more mostly young people join the work force and begin making pension fund
contributions.

The effectiveness of the system is supervised by a government agency called the Superintendencia de Administradoras de
Fondos de Pensiones. This agency can only intervene if laws or regulations governing these funds are violated. For example,
there are strict restrictions on the type of business in which the funds are allowed to invest. Generally, the investment must be
low-risk and long-term in order to avoid losses. As a result of these restrictions, members of pension funds are presently
owners of a significant proportion of many public utility companies, especially in the area of electricity generation and
distribution.

One of the serious problems facing these funds is the lack of investment opportunities in Chile, in enterprises which meet
conditions stipulated by the regulations. Pension fund companies are now increasing pressure on the government to create
opportunities for investment in public infrastructure such as roads, ports, tunnels and airports. Given their particular nature,
roads are an obvious candidate for investment by these funds. In Chile, however, there are few projects to construct new road
infrastructure which look profitable from a strictly financial point of view. The task at hand, then, is to find a way for pension
fundsto invest in the existing road infrastructure.

Other Latin American countries which are now adopting the accumul ative system for various areas of social security will soon
be in the same situation as Chile is now. Overcoming the present difficulty appears to be a great opportunity for introducing
or organizing efficient systems for road management.

In almost every country in the world, the State has set up road agencies specifically for road construction. Some decades ago,
these agencies used their own means and personnel to carry out aimost the entire planning and design, and also important
parts of road construction. Over time, however, it has become more and more frequent to contract private companies for the
congtruction of new roads, primarily because of advances made in such companies, and also because of the critical
examination of the efficiency of construction when carried out by public administration. Today, road agencies in many
countries are even contracting out some types of road maintenance activities, while retaining for themselves all maintenance
planning and programming.
Pressure on government representatives has led to their admitting that it may be appropriate and even necessary to change
their approach. The convenience of contracting specific tasks to private companies capable of doing them well and more
efficiently than public administration is gaining acceptance. The speed in which this approach is generally accepted will
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depend on how the public perceives its interests and whether it puts pressure on the government to continue outside
contracting.

In essence, we believe that the State should in the first place establish a system of road network management which satisfies
public interest in the best way possible. Once the system is functioning, the State should limit itself to supervising its correct
functioning and to modify the system in case this should become necessary. In organizing the system the State should take
care to create the necessary conditions for the development of a working environment which stimulates an effective and
efficient operation.

The effectiveness and efficiency of a system is a result of a set of very specific conditions. What are the conditions necessary
for effective road network management? What type of environment is conducive to effectiveness and efficiency? How can
public interest be defended and respected in a road network management system? The following pages propose an answer to
these questions.

THE SEARCH FOR A SUITABLE ENVIRONMENT

In this section we have already examined various characteristics typical to the environment of road administration in many
countries of the region today. Given that the goal is to substantially raise the level of efficiency and effectiveness of road
network management, we must now identify ways to create a more appropriate environment.

What type of characteristics and attitudes should prevail in future road network management? How can the desired
environment be created? The first question can be answered simply by describing the environment. There is, however, no
simple answer to the second question. Every country has different conditions and therefore each country will have to approach
the creation of this new working environment in its own way. The application of a specific formula could be successful in one
country and a cause of failure in another. Nevertheless, as we shall see in section eight, no matter how change is attempted,
there are some general conditions which must be kept in mind in order to be successful.

The following pages outline characteristics which should prevail in the future road network management environment. This
"ideal" situation may be reached after a transition period during which the specific characteristics of each country are defined
and the measures necessary to reach this objective are gradually applied. The duration of this transition process could vary
between one year and a decade, depending on the starting point and the degree of determination of the country.

To meset the objectives of effectiveness and efficiency, the future road network management system will require the presence
of the following targets:

FIRST TARGET: THE PREDOMINANCE OF TECHNICAL AND PROFESSIONAL CRITERIA IN
DECISION-MAKING

In future decision-making technical and economic arguments will prevail and decisions will be made by professionals who are
well-prepared and specially trained in road network management. Political criteria will be taken into consideration only for
designing the future system of road network management, especially when defining general objectives and establishing the
legal framework. Once the new system is operational, political influence will be limited to a general responsibility for the
effective functioning of the system and for any modifications to be made in response to changing needs. Road network
management will not be subject to short-term political interests with respect to decisions on the following points:

» Road conservation versus new investment: To facilitate and optimize decision-making, there should be a complete
separation between management and conservation of existing roads, and new investment. New investment includes
construction of new roads and major improvements on existing roads. Separate agencies should be responsible for these tasks,
each with different sources of financing. It isimperative that management and conservation be self-financed, by charging road
user rates, thus avoiding dependency on allocated funds from the annual government budget.

» Where and when to carry out road conservation: The likelihood of reaching optimum decisions about where and when to
conserve depends fundamentally on the existence of a professionally elaborated conservation program with adequate and
stable financing. It is essential that the program be long-term so that all predictable future operations can be programmed. For
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example, for a new paved road in perfect condition to remain in that condition, it is not only necessary to carry out routine
mai ntenance operations but also to apply surface treatment such as fog seals, etc. after four or five years and to strengthen the
pavement after ten or twelve years. These future projects must be considered already today in the future work program.
Naturally, the program will have to be updated at least once a year on the basis of observations of actual traffic volume and
real road conditions, and the latest projections on the probable evolution of these parameters, that is, future traffic volumes
and the speed at which roads are likely to deteriorate. If this procedure is followed, the program will aways predict quite
exactly the physical works to be carried out over the next year or two. For periods further ahead in the program the
predictions will be less exact.

Finally, aformulato allow the participation of organized road users in drawing up the conservation program and ensuring its
application should be created.

SECOND TARGET: ACCOUNTABILITY AND TRANSPARENCY IN ROAD NETWORK MANAGEMENT
Accountability and transparency are indispensable for efficient road network management. What exactly is the meaning of
accountability and transparency?

Accountability means being responsible for meeting the demands of the marketplace and being answerable to customers
when these demands are not fulfilled. Trandated into road context, this means that the organization responsible for road
network management is obligated to satisfy the demand for "road services' and needs to respond satisfactorily to users and the
general public if this demand is not met.

For road management to be efficient, managers of the system must be accountable. This means in practice that there must be
concrete and verifiable objectives for the road network. The main objectives should be the following:

* Physical road condition: For each type of road, minimum conditions can be established which must be met at any time.
Also, an average condition should be standardized for the normal condition of the road network as awhole.

« A maximum level of expenditures on the existing road network: Assuming a certain degree of efficiency and
effectiveness in road network management, a maximum financial amount can be established for the conservation and general
management of the road network. This amount will enable the road agency to provide itself with the human and material
resources necessary for meeting its obligations. As a general rule, the annual amount necessary lies somewhere between 2.5 %
and 3.5 % of the replacement value of the road network to be conserved.

The achievement of the first objective can be verified through a system of constant or periodic evaluation of road conditions.
The achievement of the second objective can be confirmed by periodic auditing by an outside auditing company. If road
network management is transferred into a company environment, as proposed in this book, the achievement of the second
objective is almost automatic, because continued overspending results in eventual bankruptcy of the company involved.
Management can be considered successful if both objectives are achieved; if not, those in charge of management must give
explanations which satisfy road users and the general public. Unsatisfactory explanations must result in the replacement of the
individuals responsible and in atermination of the management contract or concession (see further ahead in this section).
Accountability is only possible in a transparent environment. Transparency is established through a flow of information,
making it possible for road users, special interest groups and the general public to judge whether their interests are being duly
protected and whether the benefits they receive are in an adequate relation with the payments they make. In the system we
propose, payment will come in the form of rates charged for the use of roads.

In atransparent system the following aspects must be clearly defined: who should inform and who should be informed; what
type of information is required; how should the required information be collected and presented (especially information about
the state of the road network and traffic volume); and how can information from different time periods be compared.

In other words, a transparent environment implies a well defined and applied information system. There is detailed
bibliographic material available on this subject. (For further reference we recommend the World Bank document written by
William D.O. Paterson and Thomas Scullion and published in 1990 under the title "Information Systems for Road
Management: Guidelines on System Design and Data | ssues').

THIRD TARGET: INCENTIVES AND SANCTIONSIN ROAD NETWORK MANAGEMENT
Efficient and effective road management can only be achieved through good professional performance by those responsible.
Good professional performance is the product of various types of incentives received by individuals. What incentives provide
abasisfor good performance? The following are among the most common:
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. an attractive salary;

. benefits, such as medical insurance, pension funds, etc.;

. possibilities for advancement in the organization or thecompany, accompanied by raises in income and social
prestige;

. apleasant work environment including decent offices and up-to-date equipment;

. agood public image of the agency or company

. a positive work atmosphere;

. the existence of ateam of qualified personnel, and friendly competition among them.

In efficient companies and organizations personnel decisions are based on a permanent evaluation process which identifies
outstanding employees in both the positive and the negative sense. Those who are outstanding positively are usualy given the
chance to advance in the company. On the other hand, measures are taken about those whose performance is not up to the
position they fill. If the performance deficiencies are caused by lack of knowledge, there is always the possibility of training
through professional courses. If deficiencies are based on a general negative attitude or unethical conduct, the normal
procedure isto remove the person from the company.

In most modern organizations, the basis of employee performance evaluation is a written job description. Managerial staff is
measured against compulsory achievement targets, such as desired profit levels, market share increases, etc. To create
incentives for both executives and regular staff members, cash payments and company shares are usually offered for target
achievement. To stimulate employees and executives it is fundamental to associate career opportunities and income to
professional performance.

If road network management is transferred to companies, either through concessions or management contracts, the
mechanisms for ensuring efficiency and effectiveness must be created simultaneously. In a company environment efficiency
can be achieved by consistent attempts to minimize costs and simultaneously comply with conditions defined in the contract.
The lower the costs, the higher the company's profits - if the physical condition of the road network is kept within fixed
standards.

FOURTH TARGET: THE CREATION OF A CLIMATE OF CONFIDENCE AND COOPERATION AMONG
ROAD CONCESSIONAIRES, CONTRACTORS, AND GOVERNMENT AGENCIES

Reorganization of the road sector means a redistribution of responsibilities for specific tasks. In most cases, this redistribution
will result in public-private partnerships. Through contractual arrangements, there will be a delegation of certain
responsibilities from government agencies to smaller units. These units would normally be companies, but may also be
regional and local public agencies. The main reason for this delegation is to increase efficiency and effectiveness; atransfer of
tasks and responsibilities should only be done if those smaller units are in a better condition to do specific jobs. This means
that government may have to retain some functions as smaller units may not be capable of performing them. A prime task
which must remain with the central government is safeguarding public interest in roads.

How do these changes affect the relationship between government and smaller bodies? In the traditional system of road
administration, the government is undoubtedly the main actor. In some countries (for example in Costa Rica and Guatemala) a
specific Government Ministry carries out amost all tasks related to the road network, with the sole exception of constructing
new roads. In this case there has not been any need to establish communication or cooperation relationships with other units.
However, this also means losing the chance to take advantage of the potential contributions these smaller units could make for
achieving a higher degree of efficiency and effectiveness. In the traditional bureaucratic system, rigid procedures and multiple
obstacles in decision making have often been stumbling blocks for awarding contracts or paying contractors on time. This
becomes a serious obstacle when trying to arrive at mutually advantageous cooperation between government and private
sector.

The redistribution of tasks will lead to a series of changes in contractual and legal relationships among various institutions,
agencies and companies who will participate in road management. These changes will affect:

. central government agencies (for example Ministries of Public Works);
. regional and local public agencies, such as provincial and municipal administrations;
. non-governmental agencies, such as road user and producer associations;
. road management companies,
. investor groups;
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. construction companies; and
. contractors specializing in road conservation.

The well-functioning of the "new order" of the road sector will depend on the degree of cooperation and communication
reached between government and other units involved. It is essential that interested persons and groups show a willingness to
make the new system work. This also requires a new legal framework and regulations for enforcing fulfillment of contractual
agreements, which must be sufficiently flexible to allow adjustment for changing situations.

FIFTH TARGET: AN ADEQUATE DEGREE OF REGIONALIZATION

The Latin American and Caribbean region is made up of more than thirty countries, each of which has different characteristics
of size, geography, topography, population distribution, economic prosperity, means of communication and land transport
needs. For example, the region includes countries as big as Brazil and as small as Barbados. These differences affect the
design of a suitable system of road network management, especially in relation to the degree of decentralization necessary.
While it might seem reasonable to manage all roads in Barbados from a single central agency or company, this would not be
reasonable in Brazil.

Economy of scale in road management is essential. For instance, it is more rational and economical for a single company to
manage a network of twenty relatively short roads than to manage these roads through twenty different companies. However,
the size of the network managed by a single agency or company cannot be extended indefinitely without management
becoming increasingly inefficient and thus producing inadequate decisions.

Given the different characteristics and purposes of roads, an additional way of guaranteeing effectiveness is to divide large
networks into severa sub-networks, then transferring the management of each sub-network to regional or local units or
companies. The optimum size of a sub-network would depend on specific characteristics of each country and each
sub-network. It may be in the range between 500 kilometer and 3000 kilometer. By doing this, it should be ensured that the
management center of each sub-network should be physically close to the road sections managed. Another benefit of smaller
networks is active user participation in decision-making and control of road conditions. Subdividing the network may also
help to reduce risk of general collapse of the entire network, in the sense that one should avoid "putting all the eggs in one
basket".

ALTERNATIVESFOR REORGANIZING THE ROAD SECTOR

Decision-making requires an overall view of the aternatives available and the real significance of each alternative. This is
what we attempt to do here in relation to the reorganization of the road sector. We will describe the principal aternatives and
list their advantages and disadvantages. First, however, we shall ook at a series of general aspects which will serve as criteria
for defining advantages and disadvantages of individual alternatives.

The central question is: Who should be responsible for road network management? Certainly, there have been various
answers to this question. The traditional case in most of the world is that road administration is done by government ministries
and specifically by a department

within a ministry. Those who generally work on road management are public employees governed by regulations typical of
ministries. In the traditional form of road administration the ministry may delegate certain physical works to contractors
through public tender, while retaining all decision making power over place, timing and specification of the works to be
carried out. Thistraditional alternative can also be called "ministerial”, as the principle decision-making is done by a minigry.
Serious and accelerated deterioration of the road network in the region raises doubts about the capacity and
effectiveness of this traditional or "ministerial” way of administering roads. Today, one cannot continue to blindly
accept the validity of a model which was developed to meet the needs of a more or less distant past. It is also not
permissible to accept the traditional model with resignation "because it has always been that way" or "because that is how it is
done everywhere'. Quite the contrary, it appears convenient to do a performance analysis of the agency which traditionally
has been responsible for road administration. This analysis should be made strictly with technical criteria, trying to establish
the aptitude of the existing agency to manage roads and to prevent a continuation of the present deterioration process. Using
the diagnosis as a basis, the type of organizational setup should be identified which promises the best possible results for the
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future. In some countries of the world this process has already begun and various alternatives to the traditional formula are
beginning to be applied or studied.

An extreme solution is for the State to sell the road network to private investors, completely abandoning all pretensions of
intervening in management. Without totally dismissing this solution, it must be admitted that this option contains a set of
adverse characteristics which make it not very viable. Among the most serious problems of this solution is the difficulty of
protecting public interest in roads.

There are other more moderate solutions, however, with good prospects of producing positive results. Among these are the
various forms of public-private partnerships, which include the transfer of actual road network management from the
"ministerial" environment to a company environment. In practice, these public-private partnerships could materialize through
public tendering of road management contracts or concessions, in which the State retains the fundamental task of protecting
public interest in roads.

RISKSAND RISK PROTECTION MECHANISM S

Transferring road network management to companies has certain risks. For example, the road management company in its
attempt to maximize profits, may reduce spending to an extent that the roads deteriorate to a condition below the standard
defined. Such behavior is against the conditions of the contract and will later require heavy investment for rehabilitation.
When deterioration can no longer be concealed and costly road rehabilitation becomes necessary, the company could simply
withdraw from the contract or commit fraudulent bankruptcy, having previously withdrawn profits accumulated over years.
To avoid this type of risk it is necessary to create protection mechanisms, no matter which alternative for reform is finally
adopted.

Traditional protection mechanisms for this type of risk are the following:

» The establishment of contractually agreed fines. Fines, whose level could be fixed in management or concession
contracts, could be charged to the road management company if it does not meet established road condition standards. This
mechanism, however, does not protect the public from possible losses if the company goes bankrupt, as the company would
not be able to pay the fine. Moreover, there could be problems in the practical application of fines, especially in relation to
who would haveto trigger their application.

» The deposit of a bank guarantee by the road management company or the concessionaire. The bank guarantee would
be partialy or totally lost, if the established road condition standards were not met. This mechanism would solve the problem
of the availahility of funds for paying possible fines, but it does not solve the second problem, that is, controversies on the
practical application of the fines.

It therefore appears that none of the traditional protection mechanisms would be suited to the needs. However, we propose a
new mechanism which may prove to be much more effective:

» The sale of long-term negotiable contracts for road management or concessions: By purchasing a management contract
or concession from the State (or from a company that previously held the contract) a company would make quite a large
investment. Buying a road management contract actually means buying a future stable cash flow revenue in the form of road
user rates, but also imply expenditures to maintain the road network in the previously defined condition. In effect, the contract
means an expected net cash flow for the company. The present value of that expected cash flow should normally correspond
to the market price of the contract. Naturally, the company would have a strong interest in protecting the value of the road
management contract, which has become an important asset to the company and which may be sold if desired or necessary.

If the company has allowed the road network to deteriorate, any potential buyer of the road management contract would
realize that significant investments are needed initially in order to bring the network back into good shape. Obvioudly, initial
expenditures reduce the present worth of the expected net cash flow, and therefore the market price of the contract. Any
"gain" of the company from not spending much on the road network is offset or overcompensated through the loss of market
value of the contract.

On the other hand, if the company keeps the road network in good and solid condition, applying adequate conservation
procedures and using high-quality materials, a potential buyer will be prepared to pay a higher price for the contract, because
there will not be any rehabilitation needs; he would simply have to continue regular conservation measures.

In the two cases mentioned, revenue expectations are basically the same, as they are the road user rates defined in the
contract.
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Of the three protection mechanisms the sale of negotiable long-term contracts is the most sophisticated. It combines a series
of characteristics, which make it attractive and promising, especially in countries where local capital markets are looking for
safe long-term investments.

PUBLIC-PRIVATE PARTNERSHIPS, THE COMM ON DENOM INATOR OF PROPOSED ALTERNATIVES

The alternatives for reorganization of the road sector presented below consider different ways and degrees of transferring
certain tasks and responsibilities. There are two types of transfer. Either the government delegates part of its responsibilities
to regional or local units; this process is called regionalization. The other type is the transfer of tasks from public agencies to
private companies; which is called privatization. All the alternatives presented constitute a transfer of tasks and
responsibilities from the "ministerial” environment to the company environment. Their financing will not depend on the
allocation of general taxes from the government budget, but on rates for the use of "road service" and the creation of aroad
conservation fund. These two fundamental types of changes are indispensable elements of any road sector reorganization.

The specific aternatives proposed and described in this book are:

* Alternative 1: National Road M anagement Cor por ation
* Alternative 2: Regional or Municipal Road M anagement Cor porations
* Alternative 3a: Road M anagement Contracts (negotiable and fixed period)

* Alternative 3b: Road M anagement Contracts (negotiable and indefinite period)
* Alternative 4a: Tempor ary concessions (negotiable)
* Alternative 4b: Permanent concessions (negotiable)

» Alternative 5: Sale of road infrastructure
» Alternative for " non-viable" roads. Road User Associations

There is another characteristic common to these aternatives: the safeguarding of public interest in roads continues to be a task
which the State cannot delegate. It is unlikely that any organization besides the State will recognize and protect better the
interest of society in road infrastructure, limiting as much as ever possible the mingling of public interest with the private
interest of individuals or specific groups. None of the alternatives presented in this book are outright privatization as
they all constitute public-private partner ships.

In many countries there are state organizations with the task of safeguarding public interest for services such as water supply,
electricity and telephone services, the banking system, the stock exchange, etc. In most cases these organizations are rather
small and staffed with highly qualified personnel who receive attractive saaries; they are relatively independent from
short-term politics and enjoy considerable public prestige. These organizations are sometimes called " Superintendencies' or
may have other names. In the United States, for example, electricity or telephone services are supervised through "Public
Utility Commissions'. In some countries, banks are supervised by the "Banking Examiner's Office”. Or there may be a
"Water Authority" which supervises the use of water resources. None of these organizations provide direct customer services,
but make sure that the (private) companies which do provide the public services, work within the laws and regulation
established.

BLUE VALLEY ROAD MANAGEMENT COMPANY
A (till) fictitious story.

Blue Valey Road Management Company (caled BlueVal) has just been awarded a contract with the State Road
Superintendency. BlueVal had offered to pay the State the sum of US$ 10 million for the 25-year contract to maintain in good
shape at al times a well-defined 3000 km road network. The BlueVal offer was the highest bid; other competitors had offered
lower sumsfor the contract.

The bid was based on several expectations:

1 Revenues: Inthefirgt year, the State Road Conservation Fund will pay the winner of the contract the sum of
US$ 11.2 million, to pay for the service to be provided, that is, to ensure good road conditions throughout the
network. In the following years, the annua payment will be adjusted according to traffic growth. Expected
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traffic growth is 2 percent per year. Thisinformation permitted BlueVa management to calculate the expected
revenue flow during the 25-year contract period.

2. Expenditures. Considering the acceptable condition of the road network included in the contract, BlueVal
engineers have calculated that under present traffic conditions, the average annua cost for ensuring good road
conditions would be US$ 10.5 million. They have also calculated that at a traffic growth of 2 percent per year,
mai ntenance costs would increase by 1.5 percent per year. This knowledge permitted to calculate the expected
expenditure flow during the 25-year contract period.

3. Return on capital: BlueVa's shareholders, which are mainly ingtitutional investors, such as life insurance
companies and pension funds, expect a return on capital of approximately 10 percent per year.

With this information on hand, it was now rather easy for BlueVa management to calculate the present value of the contract,
which turned out to be US$ 10 million. The lower bids presented by other companies may have been generated by their wish to
have higher returns on their capita, or because they assumed a lower efficiency in their operations. In the end, Blueva's
proposal was the best choice for the State Road Superintendency. The cash-flow figure on the previous page was produced
during the preparation of the proposal.

It should be mentioned that BlueVa is not a newcomer in the field, but has managed roads for more than ten years. Therefore,
their assumption on how much it would cost to maintain the 3000 km network was based on a good knowledge of the roads
involved, climate, maintenance technology, materials and working procedures. Risk is considered low, also because the Road
Conservation Fund ensures a stabl e financing source, independent of short-term politica hiccups.

CONCEPTSAND TERMS RELATED TO ROAD MANAGEMENT

Before describing the alternatives we propose for reorganizing road management, we would like to define some terms which are
not yet very well known, but which are important for understanding the general concepts of this book. The definitions given
bel ow should avoid semantic confusion in further discussion of road management concepts.

What isa Road M anagement Contract? It isan agreement between the State, as owner of the road infrastructure, and another
party, which may be a road management company or similar organization. By this agreement, the State transfers to that party the
responsibility for the management of one or various existing roads, or of a road network. This also includes responsibility for
actually carrying out any physical works required to keep the road infrastructure in good condition. Physical works may be
contracted out to third parties.

What are the principal elements of a Road Management Contract? The contract stipulates a minimum standard for the
physical condition of each road included in the contract, leaving broad freedom to the road management company on how to
make sure that these standards are met. The contract may also stipulate an average condition for the entire set of roads included.
It also sets the method and form of payments to be made to the road management company in regular intervals. The payments
would normally come from a Road Conservation Fund, but may also be budgetary allocations, especially during a transition
period. Payment could be made as a fixed annua sum, or could vary according to various criteriaincluded in a payment formula,
for instance the volume of traffic and the rate of inflation.

It is important that the payment to the company is performance-based; this means that it regularly receives defined payments, as
long as road conditions are good and in conformity with the contract. The company does not receive quantity-related paymentsin
relation to the volume of physica works carried out, as this would only lead to the company carrying out as much work as
possible, and of dubious quality. Road maintenance contracts based on quantity-related payments are unlikely to bring about any
significant savings, and run therisk of encouraging the rise of corrupt practices.

What isa " negotiable" Road Management Contract? It is a contract, usualy very long-term or even without time limitation,
whose specia characterigtic isthat it can be purchased and sold at market price, or even be traded in the form of bonds or shares.
The purchase of a negotiable contract (or shares of it) is an investment which guarantees the buyer a more or less steady revenue
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flow, in the form of regular payments received from the Road Conservation Fund. Negotiable contracts carry an obligation to
maintain roads included in the contract according to technical standards defined in the contract.

Negotiable contracts or concessions are common in the trangport sector. Examples from the air transport sector include "landing
rights’ for airplanes at airports. These "landing rights', which one company can sell to another, are mechanisms allocating scarce
airport capacity according to market rules. Another example is concessions for public passenger transport, mostly urban, which
can aso be sold between companies at market prices. A common characteristic of negotiable contractsis that they are not related
to the ownership of a good. For instance, an airline can buy alanding right, but it still has to provide an airplane to make use of
thisright.

In the ultimate sense, a Road Management Contract may end up being equivalent to a public service or utility company, whose
owners may change through the trading of the company's shares.

What isa Road Concession? A specid type of road management contract characterized by granting the concessionaire the right
to directly collect rates from road users, usually in the form of tolls. The concessionaire runs the risk of a possible drop in traffic.
There are, however, concession contracts in which the government guarantees a certain volume of traffic. One of the advantages
for the concessionaire in this system is guaranteed rate or revenue collection, thus avoiding the risk of the government not being
able or willing to make agreed payments. There is aso the possibility that the concessionaire has a higher revenue than originally
estimated if there is more traffic than expected. Part of this additiona revenue may be transferred to the State. The disadvantage
of concessionsisthe high cost of collecting tolls, which may be between 10 and 40 percent of the amount collected, depending on
the traffic volume.

How are Road M anagement Contracts awarded? A very important element ininitially awarding these contractsis competition
among several interested parties. For this reason the use of public tenders to identify a bidder with the most favorable economic
terms and prospects for success is recommended. An important parameter for awarding the contract is the amount of payment
offered for "purchasing” the contract.

How long can Road Management Contracts last? A Road Management Contract can last a specific number of years, but we
firmly believe that contracts for an indefinite unlimited period provide much better chances for success. If the contract is fixed
term, the company's responsibility for management and physical condition ends at a certain point of time fixed in the contract.
There is a serious risk that in the last few years of the contract little or no investments or physical work will be made which last
longer than the contract itself. Soon after the expiration of the contract, heavy expenditures will be required to avoid or remedy
rapid deterioration. Who will become responsible for those expenditures? Maybe the government or maybe the next owner of the
contract. But who wants to buy a contract which requires heavy initial expenditures and hence a negative cash flow over years?

If a Road Management Contract covers an indefinite period, the responsibility of the owner (or owners) of the contract is
permanent. A particular owner could only end responsibility by selling the contract or the share he holds, or through an agreement
with the State. The contract could also be revoked at the request of one of the parties involved, through a mutually agreed
mediator, if one of the parties involved is serioudly at fault in contractual obligations. Such fault may either be made by the
company, for not meeting road condition standards, or by the Road Conservation Fund for not paying the agreed amount to the
company.

Short-term Road Management Contracts have serious disadvantages and are not recommended. Many physical works related with
road conservation have a long duration. For example, asphalt pavement overlays for surface strengthening may easily last 10
years. Strengthening works for concrete pavements last even longer. Drainage works may stand up 30 years or more. Only a
long-term view allows for significant cost reductions in road conservation. Contracts with a duration of less than 15 years do not
allow for achievement of the full possible savings. An exception are contracts which only include unpaved roads where shorter
periods may make sense; however never less than 5 to 10 years. By definition, any fixed-term contract has a built-in flaw at the
end of the contract period.

What is a Road Management Company? It isa commercia entity formed for the purpose of managing and conserving roads.
The company's basis of operation is one or several management contracts which were either awarded by the government or
purchased on the market. With those contracts, management and conservation of one or several roads (which may or may not
form aroad network) is transferred to the company by the government. The operation of the company is subject to laws governing
any business operation in the country. Income stems mainly from payments made by the Road Conservation Fund which collects
rates from road users. The company could also receive other income from tolls. Expenditures are mainly for physical conservation
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works which may be carried out by the company or may be contracted to other companies. Other expenditures are for
management and general overhead cogts.

For the company to make profits, it is necessary not only for revenues to be greater than expenditures, but also for the company to
meet physical road standards agreed to in the Road Management Contract.

What is a Road Management Association? A group of individuals or entities who have a common interest in the conservation
of specific roads. Road Management Associations are usually non-profit organizations and are usualy interested in roads with a
very low traffic volume. They can be very effective for protecting the interests of relatively small user groups who depend on
specific rural roads which have been described as "non-viable" earlier in this book.

DESCRIPTION OF SPECIFIC ALTERNATIVES FOR ROAD NETWORK MANAGEMENT AND CONSERVATION
Specific alternatives proposed for reorganizing road management and conservation are described below. Not al alternatives are
equally beneficial; their description includes the principal advantages and disadvantages of each aternative.

ALTERNATIVE 1: NATIONAL STATE-OWNED ROAD MANAGEMENT CORPORATION

Main characteristics: The management of a road network including the responsibility for physical works is transferred by law
from a government ministry to a newly-formed state-owned Road Management Corporation or Company. The safeguarding of
public interest should remain in the hands of the government ministry or a Superintendency of Roads. The state-owned Road
Management Corporation may carry out physical road works with its own work force and equipment or contract private
companies for those tasks.

ADVANTAGES:

. The responsibility for Road Network Management is transferred from the "ministerial” environment to a company
environment;

. gives more flexibility for adapting to changing situations;

« introduces obligatory use of various accounting instruments which may lead to improvement in management;

» makes dealing with outside contractors more flexible;

. breaks the rigid public employee salary scheme which often forces to pay very low saaries; alowsto offer attractive and
competitive salaries;

. allows the application of an adequate personnd policy, offering incentives to employees and executive staff which may
lead to an increase of efficiency;

. may have the effect of significantly reducing the interference of short-term political interests; and

. facilitates changing the financing system from a tax-based to a user rate-based system, since in many countries current
law prohibits ministries, but not corporations or companies, from charging rates.

DISADVANTAGES:

. A state-owned Road Management Corporation would not have to compete against anyone; therefore this aternative
lacks an important element for stimulating efficiency and effectiveness;

. experience from many countries shows that state-owned corporations are often subject to heavy influence and pressure
from the political scene; and,

. there is serious danger that a state-owned Road Management Corporation could end up operating in a manner similar to
agovernment ministry; the problems rooted in the "ministerial™ environment may not be solved.

COMMENTS: This alternative does not imply increased decentralization and is therefore not suitable for large countries. It
allows a certain degree of privatization, because of greater flexibility in contracting certain tasks to private companies. It could
perhaps be recommended in smaller countries where the law and actua practice gives state-owned corporations real
independence from short-term poalitics. Specifically, this aternative would be useful as a first step or transition phase in the
long-term process of more thorough reorganization.

ALTERNATIVE 2: REGIONAL OR MUNICIPAL ROAD MANAGEMENT
CORPORATIONS
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Main characteristics. The management of the road network and the responsibility for physical worksis transferred by law from
a government ministry to various regiona or municipal Road Management Corporations. Protection of the public interest may
continue in the hands of the ministry or may be transferred to a Superintendency of Roads. Regional or municipal corporations
may carry out physical works themselves or hire contractors.

ADVANTAGES:
. All the advantages of alternative 1, and also
. decentralizes road management; decisions are taken close to the geographical location they refer to, and
. facilitates participation of road users and the general public in controlling the efficiency and effectiveness of the system.

DISADVANTAGES:

. There is not much competition; some limited degree of competition may exist because the results of one regional or
municipa corporation can be compared with the results of corporationsin other regions or municipalities;

. experience in some countries shows that there is a great danger of regional or municipal corporations being subject to
considerable pressure from the political scene, and

. there is also the danger that regional or municipal corporations end up operating in a manner very similar to the public
administration, and the problems which stem from this type of operation and are not necessarily solved.

COMMENTS: Alternative 2 is very similar to alternative 1, except that it offers the possibility of regionalization.

ALTERNATIVE 3A: ROAD MANAGEMENT CONTRACTS (NEGOTIABLE AND FIXED TERM)

Main characteristics: By means of Road Management Contracts, the State transfers responsibility for road management
including physical works to one or various smaller units, usualy private companies created specifically for this task. Physical
works may be executed either directly by the Road Management Companies or can be contracted to third companies. A contract
is awarded through competitive public bidding to the bidder who offers the highest chances for success and the highest initial
payment to the State. The duration of each contract is limited in time and defined in the tender documents, with a minimum that
should not be below 10-15 years. At termination date al responsibilities return to the State which may offer a new contract for
tender. The State keeps the responsibility for safeguarding public interest in roads. Payment to the Road Management Companies
would normally be made through the Road Conservation Fund, according to clearly established mechanisms.

ADVANTAGES:
. All the advantages of alternatives 1 and 2, as well as the following:
. implementation would most probably remove interference of short-term political interestsin road management;
. introduces competition through the bidding process on contracts;

. where the network is divided in sub-networks, it encourages competition among the companies managing different
sub-networks, as each one tries to show best results;

. financial losses are likely in those companies who do not meet their obligations, thisis a strong incentive to comply;

. the contract can be canceled rather quickly if either party does not meet its obligations; this may help to avoid aparaysis
under circumstances which need quick corrective action to avoid serious road deterioration;

. createsimportant new business opportunities.

DISADVANTAGES:

. There is the risk that only "cosmetic" works will be done as the contract nears its end because the company has no
incentive to spend money on works which last longer than the contract itself;

. unless the Road Management Company has deposited some kind of bank guarantee of a significant amount, there is
always the risk of fraudulent bankruptcy of the company, especially as the end of the contract nears.

ALTERNATIVE 3B: ROAD MANAGEMENT CONTRACTS (NEGOTIABLE AND INDEFINITE PERIOD)

Main characterigtics: This aternative differs from the previous aternative, as this type of contract has no expiration date. The

government sells contracts by public tender to the highest qualified bidder. The purchase price of each contract will probably be

higher than in the case of limited fixed-time contracts, but in any event much lower than the replacement cost of the infrastructure

covered by the contract. This sale would mean significant revenue for the State. L ater, the owner of the contract can sell it, either

entirely or in shares, to other qualified entities or companies. As in the other aternatives, the State remains responsible for
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safeguarding public interest in roads, probably through a Superintendency of Roads. If the owner of a contract does not fulfill its
conditionsin a serious way and during a prolonged period, the contract may be revoked without compensation to the company. In
this event, the government would have to offer the management contract for tender again. The contract would normally maintain
itsfinancial market value as long as the road network condition isin accordance with the contractual stipulations.

ADVANTAGES:
. All the advantages of alternatives 1, 2 and 3a, and also
. introduces a strong incentive for the owners of contracts to keep the network in permanent good condition, because if the

company decides to retire from road management it will be able to recuperate the full value of the origina investment, as the
contract has probably maintained its market value;

. avoidslast minute "cosmetic" works described under alternative 3a, because the contract has no termination date;

. the sale of the contracts generates significant initial revenue for the government;

. provides safe and long-term capital investment opportunities suitable for institutional investors such as pension funds,
life insurance companies, etc.

. may eventually open investment opportunities in the context of "peoplée's capitalism” where large numbers of small
investors buy shares of public utility companies.

DISADVANTAGES:
. Given that the contracts will probably be sold at rather high prices, aternative 3b could only be put into practice in
countries where capital markets exist or which have access to foreign capital markets.

ALTERNATIVE 4A: TEMPORARY CONCESSION

Main characteristics: A temporary concession is a variation on alternative 3A (negotiable and fixed period Road Management
Contract), whose specific characterigtic is that the concessionaire directly charges user rates in the form of tolls. This system is
usually only used for roads with a high traffic volume where charging tolls is viable. It cannot easily be used for low-traffic roads
since important parts of the revenue of the concessionaire would be needed to pay for the cost of toll collection. This alternative
introduces a significant risk to the concessionaire, in case if traffic volumes are lower than predicted. There is also the possibility
that traffic volumes and revenues are higher than predicted. The government may guarantee a minimum amount of traffic, thereby
reducing the risk to the concessionaire, and receiving in return a share of that part of the revenues which exceeds projections.

ADVANTAGES:

. All the advantages of alternatives 1, 2 and 3a, and

. may be applied even before a general reform of road user charges, which would introduce user rates included in the fuel
price.

DISADVANTAGES:
. Direct charging by a private company may initially not be well received by road users;
« charging tollsis expensive and therefore not an efficient charging mechanism;
. toll aternatives cannot be a solution for the large percentage of roads with medium or low traffic volumes.

COMMENTS:

This dternative is often used in relation with the construction of new roads, bridges and tunnels according to models such asBOT
(build-operate-transfer) or similar, a system in which the private sector finances and builds the infrastructure, manages it for a
specified period, charges user rates, and later hands the infrastructure over to the State. Mexico makes extensive use of this
alternative. In Argentina, some 10.000 kilometers of main highways are managed under thistype of arrangement.

ALTERNATIVE 4B: PERMANENT CONCESSIONS (NEGOTIABLE)

Main characteristics: This aternative is smilar to dternative 4a, with the difference that no time limit is placed on the
concession. Asin various other aternatives, the government initially sells the concession by public tender to the highest qualified
bidder, who in turn may later sl it to athird party.

ADVANTAGES:
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. All the advantages of alternatives 1, 2, 3b and 4a.

DISADVANTAGES:
. Given that concessions will sell at a rather high price, this alternative can only be put into practice in countries where a
capital market exists, or where there is accessto foreign capital markets.

ALTERNATIVE 5: SALE OF ROAD INFRASTRUCTURE

Main characteristics: The government sdlls part or al of the road network by public tender. Roads become property of private
ingtitutions with al the resulting consequences. Sales transactions must be subject to conditions like the obligation to keep roads
permanently open and the guarantee that user rates are set according to clearly defined formulas. Depending on the restrictions
and obligations imposed, this aternative could end up being very similar to alternative 3b (negotiable Road Management
Contracts of indefinite period) or to 4b (permanent negotiable Concessions).

ADVANTAGES:
. It has al the advantages of alternatives 1, 2, 3b and 4b.

DISADVANTAGES:
. Unless an excellent legal framework is established, public interest may not be satisfactorily protected.

COMMENTS: This aternative could be used in the case of roads which have aternative routes available. Redlisticaly, given
the marveloudy overgrown legal jungle in many countries of the region, it is probably rather difficult to actually sell the entire
road network of a country. However, it should be remembered that the sale of entire long-distance highways has aready become
reality in the United States.

ALTERNATIVE FOR "NON-VIABLE" ROADS: ROAD MANAGEMENT ASSOCIATIONS

Main characteristics: The State entrusts the management of one or more local roads, whose conservation appears "non-viable"
from the economic point of view, to a non-profit road management association, made up of individuals or entities which have a
common interest in those roads. The members of the association would have to contribute resources (financial or materia) to
maintain the roads. The Road Conservation Fund could co-finance conservation, contributing an amount equivalent to the rates
paid by those who use these roads.

ADVANTAGES:

. Those directly interested in specific roads (usualy very little travelled) take over their conservation. Consequently,
physical works executed and related costs would probably be rationalized and correspond very closely to the real needs of users.

. Userswould look after these roads, avoiding practices which deteriorate them.

DISADVANTAGES:
. Associations may find it difficult to acquire and apply adequate road technol ogy.

COMMENTS: In various countries of Latin America and the Caribbean some organized groups of road users already contribute
to financing the conservation of roads in which they have an interest. User groups generally contribute materials or labor to the
entity responsible for conservation and this entity provides the remaining needs, such as equipment or technology. Organizing a
Road User Association or Road Management Association offers the possibility of ingtitutionalizing direct user contributions and
establishing permanent procedures for cooperation.

THE GUATEMALA SUGAR PRODUCERS ASSOCIATION PROMOTES CONSERVATION PROGRAMS FOR
ROADSIN WHICH THEY HAVE A SPECIAL INTEREST
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There is an interesting case of effective road user participation in Guatemala, where the sugar producers participate in the
development of conservation programs for the roads they use. The government's serious financia problems have led to an
important reduction of conservation spending in recent years. Many roads are in bad condition and some have become unusable.
The Sugar Producers Association decided to take action in the face of the urgent need to move sugar cane from the fields to the
sugar refineries, and refined sugar to domestic and international markets. Therefore, they proposed to contribute resources to
make conservation possible on public roads, both paved and unpaved, used by association members.

In the agreement with the national road authority, the association agreed to supply materials such as gravel, asphalt, tools, and
gpare parts for repairing equipment and vehicles. They also agreed to contribute their own personnel and equipment. Finally, the
necessary elements for road conservation were brought together. By common agreement, an on-site ingpection system was set up
to assure that donated resources were in fact applied to roads of interest to the donors.

This cooperation between the private sector and the road agency made improvement of several roads possible, and is considered a
"good deal" by the sugar producers since savingsin transport costs are greater than the value of their contributions.
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8. The Reform Process

The reform of road network management and conservation is one of the major tasks many Latin American
and Caribbean countries need to face in the coming decade. The way this reform is carried out may vary
considerably from one country to the next and final results achieved may also vary. This book does not
presume to show THE one and only method for making necessary changes since there is no single solution
but rather an array of alternatives.

The reform process requires certain basic elements and concepts which, if taken into account, increase the
chance of success, by effectively eliminating the basic causes of chronic sectoral problems. On the other
hand, ignoring these elements Gould makes it very difficult to bring about a successful reform.

The two previous sections present the principal alternatives for financing and organizing road network
management. This section discusses aspects related to the process of reform which, if taken into account,
may greatly facilitate this difficult task.

8.1 Origin, Objectives and Measures of Reorganization

When embarking upon the task of reorganizing the road sector, one needs to be very clear about three points:
First, why do we want to reorganize? Second, what objectives do we hope to achieve through reorganization?
Third, what practical measures are needed to bring about reorganization? From the onset of a reform process,
the final situation desired must be visualized, the elements and conditions which need change pinpointed,
and the means and measures for reform decided upon. From the beginning, one should know that for a
reform to be successful, agreement among key groups on these three critical points is essential.

It is then important to identify the groups affected by the present situation as well as their interests,
expectations and perhaps, apprehensions regarding reform. Different interest groups may perceive the type
and scale of problems differently. For instance, road users may have other grievances than employees of the
Ministry of Public Works, who will in turn emphasize issues different from those considered important in the
Ministry of Finance. Active participation of various interest groups in the reorganization process is highly
recommended.

It is also essential to establish cause-and-effect relationships between existing problems. For example, a
shortage of machinery in good working condition could be the result of other problems, like slow and
bureaucratic procedures for purchasing spare parts. By analyzing the objectives to be pursued it is possible to
establish a hierarchical relationship between goals to be reached and the means of achieving those goals. For
example, removing, road conservation financing from the annual political budget debate is a mean toward
stable financing. This, in turn, is a mean for guaranteeing adequate road maintenance, which, for its part, is a
mean for achieving an efficient road transport system. This, in turn, provides a country with a greater
competitive advantage on international markets. When analyzing means and goals, the participation of the
different interest groups is again necessary, to avoid neglecting some elements which could be indispensable
means for achieving greater ends. It is particularly necessary to include government officials and politicians
from different political parties, since road sector reform is closely tied to national objectives and priorities.
The reform process consists in adopting and carrying out a strategy, that is, a defined series of measures and
steps for bringing about change in an unsatisfactory environment. Defining the concrete steps towards
change requires a previous study of various alternatives available for reaching the desired objectives. For
example, drafting new legislation on road user rates and the eventual approval of this legislation by
parliament, are concrete steps towards guaranteeing stable financing for road conservation.

Here also, it is important for different interest groups to arrive at a general agreement on the strategy for
reform and the principal measures needed. Once again, politicians will play a fundamental role because they
will have to decide on the political viability of the various measures proposed, and indeed, "politics is the art
of the possible".

89



It may be valuable to complete the initial reform discussions (which could take the form of joint working
committees among interest groups) by designing a reform planning, matrix including all the conclusions
reached. This step should take place before the actual reform process begins. Such a planning matrix is built
by carefully answering the following questions:

* Why is reform needed? (higher objective)

* What effects should the reform accomplish? (reform objective)

* What is the reform meant to achieve? (results)

* How will the desired results be achieved? (concrete steps and initiatives)
* What external factors are important? (assumptions)

* How can reform success be measured? (success indicators)

* Where can data for evaluating the reform be found? (data sources for verification)




8.2 Organized Users - The Force behind the Reform

Road users can be divided into two categories. The first includes direct users such as vehicle drivers and
operators. The second category includes indirect users, whose economic activity depends on roads, although
they do not necessarily have their own vehicles. Both types of road users suffer when the road network is in
disrepair because they have to bear the financial and non-financial burden of this situation.

If road maintenance policy is bad, vehicle operators have to pay twice. In the short term they suffer an
unnecessary increase in the cost of running their vehicles. In the long term, the taxes they pay may be
destined largely to finance reconstruction of roads which collapsed precisely because of the lack of
conservation.

It is therefore quite likely that direct users will be interested in a reform

O of road network management and conservation. The potential strength
of those direct road users must be kept in mind. In all countries of the
region, there are millions of road users, making up a significant
percentage of the total population. Many of them are already organized
in, some way or another, such as in automobile clubs, trucking
associations, bus or taxi owner associations, driver unions and other
similar groups.

Road users are made up of various groups, mostly from the private sector, which have interests of some kind
or another in the functioning of the road network. Generally, all producers of goods depend to some degree
on the road network, whether for moving inputs to the production plant or for taking products to domestic
and foreign markets. Domestic road quality can be a key factor for the export sector- by affecting the
competitive advantage of its products abroad. A relevant example is the production of fruit and vegetables
for export since fresh produce is extremely sensitive to the deterioration of roads. Bad roads have a negative
effect on the quality of produce and also increase the cost -of transport. A transport company can often, pass
on increased costs to the client by charging more for the service. Exporters, on the other hand, cannot usually
raise the price of their products if they wish to sell on highly competitive foreign markets.

Indirect road users tend to group themselves in associations or federations which are sometimes quite
powerful, like trade associations, farmer associations, chambers of commerce, etc.

The proposal to, reorganize road network management and conservation may also receive support from other
potential allies. In the public sector, these allies could be found in-the halls of government offices like
ministries of planning and economy, which are gene rally interested in government efficiency, the optimum
allocation, of funds, and the development of an efficient economic system. Also, there are "road
associations" in many countries, which bring together professionals from various sectors whose work is
related to roads. These associations can also play a decisive role in bringing about t reform by joining
representatives from various organizations into a single body; this could enormously facilitate the
indispensable process of creating awareness about, reform, and also facilitate agreement on the measures for
reform.

It must be repeated that the reorganization of road management, cannot remain exclusively in the hands of
the public agencies presently responsible for roads. A reform similar to what this book proposes may interest
some employees of existing road agencies, particularly professionals, because it could lead to salary
increases and improve job opportunities. However, the majority of public road agency employees, including
those in high ranks, have no real power to make profound changes nor do they have real incentives for
overcoming the inertia of existing structures. We also know that the attempt by a public employee to make
innovations can negatively affect his career in public administration. Consequently, the thrust of
reorganization must come from the user organizations mentioned earlier; it is their task to provide the main
impulse for reorganization.
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Road Agency Employees and the Transition Period

Any change causes unrest among those who will be affected. The existing, situation has the
virtue that one knows the rules of the game and how to move. This advantage makes it easier
to accept existing deficiencies, but also inherently inhibits initiatives promoting change.
Workers and employees are particularly conservative about changes in conditions of their
work environment. A reform of the present system of road management and conservation,
including profound -institutional changes, could lead to mistrust and rejection on the part of
employees in, the road agency. Certainly their greatest fear-would be-of losing their jobs. It is
even possible that the personnel association (or union) would try to block the change for this
reason.

This view is damaging to the real medium- and long-term interests of the work force. Under
the new institutional structure proposed, employees would have the following job
opportunities:

* Road Superintendency
Since this is a specialized unit with relatively few, highly qualified-employees, salaries
could be substantially higher than in present road agencies; in addition, the work
environment would most likely be much improved.

* Road Management Companies
Under normal circumstances, salaries paid by companies and even state-owned
companies are significantly higher than in the public administration. Moreover, there is
usually higher job satisfaction.

* Private contractors and consulting firms
Guaranteed financing for conservation will generate stable employment for these
companies. Once again, the salaries will be better, both for professionals and labourers.

Thee new system promises better paid employment opportunities and higher job satisfaction.
In some countries, the new system will create more jobs, as it increases road conservation
activities in general, and because many physical conservation works are labour-intensive. A
reduction of the work force will only take place in countries where the existing road agency
employs a greatly inflated number of unnecessary personnel.

What will happen to those individuals who cannot adapt to the new system? Obviously,
during a transition phase it is necessary to take steps to avoid suffering. Compensation
payments for voluntary or early retirement could be offered. Also, the government may
decide not to lay off anyone who does not wish to retire voluntarily.

The change cannot be immediate, since for a considerable length of time a
new system (in expansion) will coexist with an old system (in reduction), which
will alleviate labour problems during the transition period of various years.

It is likely that labour will benefit from the proposed changes. If workers understand this,
union leaders and personnel associations may even support the reform instead of opposing it,
trying to get the best for their members during the transition period and in the new system.
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8.3 Building of Awareness, Orientation and Political Action

The process of reform will probably begin with the development of abroad awareness of the road
maintenance problem. This will be followed by a period during which different interested groups study
details of the problem and become familiar with the issue. Then the subject will make its way into the
political debate and finally take shape through the introduction of concrete steps and measures of reform.
This process may take several years. The individual steps warrant some comment.

Before interested and affected groups and organizations can promote reform, a basic condition must be met:
there must be an awareness of the adverse effects a badly managed road network has on economic activities,
the competitive advantage of their country in the global economy and the efficiency of the economy and
society in general. This awareness must, therefore, be created.

As a first step to develop this awareness, two fundamental questions must be
answered which may appear somewhat abstract, but are fundamental:

Whom are the roads for ? Who should pay for their conservation ?

Possible answers could be, as follows:

Roads have a variety of uses and purposes. In the first instance, however, they serve vehicle owners and
operators who use them for their economic activity and personal pleasure. These vehicle owners can be
considered members of the "road user club". As in all clubs, the "members" must pay for the infrastructure
they enjoy, or at least take responsibility for finding some source of financing. For example, in a soccer club,
the members must ensure funds for maintaining and renovating the stadium. This may be done through the
payment of monthly membership fees, or through the sale of tickets for games. On the other hand, people
who are not interested in soccer and never go to a game would not become members of the club. They
obviously should not have any obligation to contribute to financing the stadium.

Roads were constructed to satisfy the needs and serve the interests of the public in general, without
distinguishing between vehicle owners and persons who do not possess vehicles. Roads are necessary for
defending the country and all its citizens against potential foreign enemies. They also play a strategic role
since they are used for supplying goods and services to the population dispersed across the country. This
makes it necessary to extend the road infrastructure into all geographical areas including those with a very
low population density. These strictly "public" functions are not directly related to the particular use of roads
by individuals and their vehicles. Therefore, the "public" functions of the road network should be financed
by society as a whole, mainly through general taxes.

It is assumed that the State will look after the needs of both, vehicle operators and the general public by
doing what is necessary to create and maintain a network of roads adequate for the two types of needs
mentioned above. It is also expected that the State will establish rules and regulations for financing
construction and conservation of the network. In this sense, government plays the role of the "board of
directors", of the "road users club" and has to define how much each "member" should pay for use of
installations. How well have the governments performed this role in Latin America and the Caribbean?

Quite well, as far as the construction of new roads is concerned, but not very well in maintaining existing
roads and organizing a proper system for financing road network conservation.

Starting from the analysis and discussion of these and other basic points made in this book the process of
creating public awareness can be begun. As the discussion progresses, various interest groups will need
orientation and support, since most of them are not familiar with the technical and economic details involved
in road management and conservation. This orientation will help the various groups to participate actively in
the development of an overall project for reform. Moreover, it may help to coordinate the support of each
group, so that "everyone pulls in the same direction".

Once a certain level of conceptualization of reform has been reached, the executive and political parties
begin the legislative process for making the necessary changes. At this stage, politicians play a predominant
role. Changing the form of financing road conservation and the institutional framework is undoubtedly a
political issue. It is at this stage where decisions need to be taken and where conflicts of interests have to be
resolved. Here, politicians need to play their role of governing and seek the common good of society.

The process of change may conclude with the passing of new laws and regulations which will be the legal
base for the subsequent reorganization of road network, management and conservation.
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8.4 Legislation on Roads as a Public Service

Reorganization of the road sector requires clear legislation which precisely establishes the practical
procedures to be applied. This section defines the points which should be defined by new legislation and the
fundamental changes which have to be introduced to current legislation.

The definition of roads as a public service:

It is useful to define the road network as a public service which is available, in
principle, to everyone who wishes to use it. In this way, roads would be placed in the
same situation as other public utility services such as electricity, water supply and
telephone services. This first step is indispensable, because all remaining steps of
reorganization of the road sector depend on it. It is necessary to abolish the idea
prevalent in broad sectors of the public that roads are a public good provided by
State free of charge.

Our, view also helps to solve, at least partly, the old problem that roads cannot be compared with other
modes of transport. For example, railroads need to include the cost of construction and maintenance of the
track in the total cost of producing rail transport services, whereas trucking companies only partially and
indirectly bear the cost of roads.

The definition of roads as a public service would also be a decisive step toward introducing transparency in
their financing, independent from the allocation of general budget funds. This clears the way for setting up
an autonomous mechanism to guarantee stable financing for roads based on user rates.

New legislation must permit the government to delegate road management to one or several management
companies (government-owned, private or mixed) while retaining supervision over the proper functioning of
the system. This safeguarding of public interest could be performed by a new Superintendency of Roads, or a
similar body.

Transferring public services from a "ministerial" environment to a corporate or company environment has
taken place in almost every country in the world. Electricity, water and telephone services in many countries
started out under the direct responsibility of a ministry, then turned into state-owned companies and later
gradually opened to private sector participation through the sale of shares, for example. This procedure was
accompanied by specific legal measures which have varied from country to country.

No one seems to have much doubt about the usefulness and necessity of these changes. Generally, the
majority of services in a company environment have shown continuous progress with no major setbacks. The
increase in efficacy and efficiency has been more evident when the element of competition was introduced.
This contrasts sharply with the situation in the road sector which today is regressing in most countries of the
region. The degree of inefficiency introduced in land transport through higher vehicle operating costs is a
heavy burden on national economies and can exceed 1 % of the gross national product. This figure was
estimated on the basis of data from various countries. Costs involved in reconstructing roads which were
destroyed due to the incapacity of the system to avoid such destruction must be added to this figure. In spite
of this, one still hears voices claiming that it is "unthinkable" to reform the road sector in a similar way as
other public sectors have been reformed. However, there is no technical or economic justification for this
attitude. What has been necessary in other essential sectors such as electricity, water and telephone services
is also possible and perhaps even more necessary in the road sector.

Each country will have to investigate whether new legislation is actually necessary to make the proposed
changes. It must be emphasized that ownership of the road network will remain in the hands of the State, so
that the change refers only to moving its management from a ministry to companies functioning in a
competitive environment.

Legislation for road conservation self-financing: It should be established that road conservation
must be self-financing by charging user rates instead of depending on subsidies allocated through the
national budget. During the transition period, some subsidy might be necessary for rehabilitating roads, thus
making the road network "maintainable". The law must define how the user rates are to be charged, set up a
road conservation fund and create or designate an agency to supervise the new system (for example, a
Superintendency of Roads). The way in which this agency operates must also be stipulated. Moreover, the
law should establish a formula for adjusting user rates to changing needs of the road network.

95



Legislation for road management companies: Good management of road networks is only possible if
the companies responsible for it are solid, serious and have an orientation towards the long term. The
participation of companies which do not meet these and other minimum requirements can discredit the whole
reform process. For this reason, it is important that legislation opens possibilities for pension and life
insurance funds with large numbers of affiliated members, to participate in road management. Such funds, in
a small country like Chile alone, have already accumulated an investment capital of more than US$ 12.5
billion, and are now spreading in the region.

In fact, it is not convenient for road management and conservation to remain exclusively in the hands of
building contractors, because these, unlike pension funds, are oriented primarily towards short-term
operations. In addition, building contractors tend to be in the hands of a few individuals, and this may raise
fears among the public that those individuals could eventually control the road transport system. The
participation of pension funds with hundreds of thousands of affiliates creates a different image of the type of
public-private partnerships proposed in this book.
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9. Calling Attention

The present section shows the tremendous importance of using and presenting information in the process of
road sector reorganization. As has been mentioned at various points in this book, the active participation of
potentially interested groups is indispensable to the process, and a good presentation of information is one of
the means to this goal. Here, therefore, we identify the various types of information which should be
available about roads and how to obtain it. Moreover, we explain how the required information can be
processed and presented to incite maximum interest on the part of different pressure groups.

9.1 The Importance of Public Relations

The situation of roads in the region has become so precarious that it is unreasonable to think that
circumstances can go on without making profound changes. The effort to rehabilitate the road network,
without subjecting its management and especially its conservation to a radical reorganization, can only lead
to repetition of the "normal" cycle of roads (construction, deterioration, destruction, reconstruction). It is
necessary to break this vicious circle and that requires obtaining wide-spread public support for change. The
active positive support of politicians, governments, road users, producers, press and general public opinion
will create an atmosphere where reform is possible.

Reform is not likely to come from within the road agency, because this is where the most obstinate elements
are often found. It is more realistic to recognize, that support from organizations outside existing road
agencies is absolutely necessary. Those who are most likely to be in favour of a change are those who are
negatively affected by the present state of roads and those who understand the damage this causes to the
national economy.

Today, many people who would be in favour of reorganizing the road sector generally remain passive. An
important share of them, however, could be persuaded to play an active role. Interest groups would act, if
they were fully aware of the damage incorrect and insufficient conservation causes. But before one can have
an opinion and be able to act. So it is necessary to be informed.

Many groups, potentially interested in the subject of roads, are today inactive because they lack a thorough
knowledge of the damage caused by roads in bad condition. Even many habitual road users tend not to
clearly perceive that damage. Even less do they appreciate the ominous consequences of deficient
conservation, both in higher vehicle operating costs and in the costs of rehabilitating and rebuilding
deteriorated roads, all of which, simply and plainly, means "throwing money out the window". In addition;
there is the negative environmental impact caused by road deterioration, road reconstruction and by the
operation of vehicles on bad roads. Forming an awareness of the seriousness of these consequences will
wake many people up to a situation which they probably did not consider much before.

B Properly informed and motivated, people bring stronger pressure for
the changes they believe necessary. The general public can make its
discontent known to the government, but undoubtedly, organized
pressure groups have a greater influence and can target pressure
directly on those who have the power to make decisions about
institutional change.

Since there are many groups and sectors potentially interested in improving the state of the roads, it is
necessary to summarize and present the information in such a way as to induce all groups to adopt the same
approach to change. The starting point could be to show each group from its own point of view the
importance of road conservation and why the present system of conservation management is unsustainable.
This would lead to general agreement on the basic point, in spite of the diversity of interests.

Information can be distributed in many ways. Articles in newspapers and magazines, newsletters, television
spots, press conferences, seminars, meetings, videos and many other media are effective. The important thing
is to effectively get the message across. If some degree of public discussion on organizing and financing road
conservation can be achieved, possibly the number of groups or individuals interested in supporting a reform
will grow.

97



9.2 Collection and Usage of Road Network Information

Correct information is indispensable for credibility. When referring to roads and their physical condition,
there are many variables used for description. Relevant information could be about the:

* state of the roads

* proportion of road traffic circulating on good, regular or bad roads

* cost of constructing, maintaining, rehabilitating or reconstructing roads
* cost of labour for the various types of physical interventions on roads

* vehicle operation costs

* long-term relationships between vehicle operating costs and road infrastructure costs
« value of the road patrimony or road asset

* burden to the national economy caused by roads in bad condition

* high return on road conservation spending

* contribution made by road conservation to national development

* other similar information

The information prepared may refer not only to the present and past condition of roads, but also to the future
evolution of road conditions. Knowing certain variables, it is possible to predict the consequences of today's
decisions and their impact on road transportation. Studies can be made to estimate future road conditions,
according to whether a lot, a little or nothing is spent on conserving existing roads.

9.2.1 Data Collection

Information is generated on the basis of data obtained on the roads. Essential data include the particular
specifications and characteristics of a road, its condition, its volume of traffic and the climatic conditions in
the area where it is located. The quality of the information gathered will largely depend on how much is
spent on its collection.

The road inventory. A road inventory is a collection of information on the roads that make up a network.
A road inventory can be quite elementary, including no more than a list of the road sections making up the
network, the length of each section, the number of lanes, and the width and surface type of each road. It is
convenient to include in the basic information whether the road crosses flat, hilly or mountainous terrain. A
more complete inventory would also include information about the various structural layers of each road
from its surface down to the natural base. It is also very useful to note the thickness of pavement, as well as
the physical properties of the materials used in construction, because this information is very useful in
calculating the capacity of the road to support the weight of vehicles and to drain rain water.

The condition of roads. The condition of roads is an essential piece of information. All road users will
have something to say on this, but their opinions will certainly be subjective. For the information to be valid,
it must be based on more solid and objective grounds. In practice, the most common method used for
objectivity is to train a group of people so that each one applies uniform technical criteria and evaluates the
defects of each road using a standard procedure. An alternative to this basic method is to employ relatively-
advanced and complex technical equipment capable of automatically measuring certain characteristics. The
high cost of this type of inspection, however, makes it advisable to select technically representative road
sections and to limit detailed examination to these sections.

The condition of a road changes constantly, affected by the climate, the traffic and the conservation measures
applied. Inspections to establish road condition should be made at regular intervals, so that information is
always up-to-date. Experience under normal conditions showed that an inspection once every year is
sufficient for providing a relatively complete appreciation of the state of roads. In any event, inspection
frequency depends on the type of road and the prevailing climatic conditions. So the inspection frequency
has to be adjusted to individual needs.
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Visual Road Inspection

Simple inspection: The road condition (very good, good, regular, bad, very bad) is
established by the sensation felt by an Inspector driving over the road at a normal speed in a
motorized vehicle. This method, the least objective of all methods used, allows the revision of
some 300 kilometres a day.

Detailed visual inspection: Consists of a general examination and, at the same time, of
an evaluation of various possible faults. It is considered optimum to inspect a 10% sample of
each one kilometre stretch of the road. With this method, 30 kilometres can be inspected in a
day.

In both cases the inspection requires a well trained road technician plus a driver for the
vehicle used.

Equipment for Road Network Inspection

Hi-Lo: This is a mobile ruler for measuring unevenness in road surfaces. It is manually
operated and yields up to 30 kilometres per day. The cost of the equipment in its country of
origin is approximately US$ 2,500. It needs a technician and a support vehicle with driver.

Mays-meter: This is a two-wheel trailer pulled by an ordinary car. It directly measures the
vertical movements caused by the roughness of the road. It yields approximately 250
kilometres per day. The cost of the equipment in its country of origin is approximately US$
20,000. There are various types of equipment similar to the Mays-meter, with the difference,
that they can be installed in an ordinary car or van. The cost of those versions is
approximately US$ 10,000: The operation requires a specialized technician and a driver.

Mu-Meter: This is a trailer especially designed to measure resistance to skidding on wet
roads. It is pulled by a vehicle and carries a water tank. Its yield varies between 80 and 300
kilometres per day. The cost of the equipment in its country of origin is approximately US$
37,000. A specialized technician and a driver are needed for its operation.

Traffic volumes: Traffic is responsible for most of the wear to road surface and sub-
structure. The most elementary information is the average number of vehicles passing every
day on each section of road in the network, differentiating between light and heavy vehicles.
It is better still if heavy vehicles can be subdivided into buses and trucks.

The most simple traffic counts can be made using relatively unqualified personnel. Besides
counting the vehicles, a preliminary distinction can be made among cars, trucks .and buses,
recording information on forms. With a relatively modest additional expenditure, equipment
for continuous automatic counting can be added. This equipment registers the number of
vehicles passing over the road without distinguishing among cars, trucks and buses.

A more precise evaluation of the amount of traffic can be obtained using coordinated
counting and weighing equipment, which automatically identifies each vehicle based on its
weight and axle configuration, without any need to stop vehicles. This equipment is rather
expensive, but it delivers digital information that can later be handled by personal computers.
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Methods for Counting Traffic Volumes

Visual classifying and counting of vehicles: This is generally done by locally
contracted personnel without special qualification. It requires a qualified supervisor and
assistants with basic training, whose number depends on the volume and complexity of the
census.

Stationary weighing-scales: These weigh the vehicles when they are stopped. The
vehicles are classified by visual observation. Weigh-scales require a minimum of three
operators, one with special training. Weighing should be backed-up by police control, to
make sure that heavy vehicles actually stop at the weigh-scale. The cost of the equipment in
its country of origin Is approximately US$ 15,000.

Dynamic weighing equipment (also called weight-in-motion): This equipment is
quite complex. While weighing and counting vehicles in motion, it also registers the
information directly on magnetic tapes or disks, etc. It needs at least four operators, one with
special training. Police back-up is also recommended. The cost of the equipment in its
country of origin is approximately US$ 30,000.

Climate: Rain water and rapid changes in temperature are the climatic agents which have an
important negative effect on the durability of roads. Water softens soil in the road base and
speeds up deterioration of its surface, both on paved and unpaved roads. With equal traffic
conditions, roads in rainy areas always have a much shorter life than those in dry areas.
Absolute pavement temperatures have complex effects and definitely affect pavement
durability. Climates with extreme daily temperature variations are also very damaging to
roads.

Road management needs the type of climatic information usually collected for other purposes
anyway, meaning that all the necessary data can most likely be obtained from national
meteorological offices.

100



9.2.2 Information Management

How should road data be managed? If the effort is made, a road agency can accumulate a great deal of sound
information about roads. This data, however, will only be useful if its volume is manageable and if various
data items are mutually compatible. The saying that you should not "bite off more than you can chew" also
applies. Adequate data management requires keeping some considerations in mind, which, although they
seem obvious, are often ignored in practice.

* An intelligent system should be developed for on-site data recording. The data
collected manually must be recorded on forms which only contain relevant information. Data
recording should be systematic, so that in each on-site campaign exactly the same type of data is
registered at exactly the same points of the road.

* Compatible software should be used. A good part of the equipment used for data
collection and recording is operated by computerized systems. It is very important for all
operating systems that the different pieces of equipment are compatible. This advice may also
seem very obvious, but ignoring it has more than once caused insurmountable difficulties in using
the information collected by different equipments.

* Begin with a system which is designed in such a way that it can later be extended.
During the early stages of a data collection and recording system, there will probably be little
information to be digested, especially if relatively simple collection methods are used.
Nevertheless, the system must be conceived in such a way that it can continue to receive growing
quantities of data, since, with the passage of time and the probable adoption of more sophisticated
data collection methods, the quantity of data will undoubtedly grow. It must also be remembered,
that when the quality of road management is gradually improved, more information will be
required, since it will have to cover a much broader area and incorporate ever more detailed and
complex data.

The quantity and quality of the data available for road management will largely depend on the size
of the network and on the resources allocated to this purpose.

9.2.3 Elaboration of a Road Data Management System

Primary data on the road network is usually expressed in technical terms and difficult for the general public
to understand. For example, few people will understand the information that a certain stretch of road has an
"average rugosity of IRI 5". This information must be processed and translated into a language that everyone
can understand. The information "average rugosity of IRI 5" combined with other primary data can become a
piece of information which says, that this section of road is in regular condition and will soon be in bad
condition. This is a very simple example, compared to the innumerable ways which exist for combining and
processing primary data with the purpose of generating useful information for road managers, road users and
the general public.

Properly collected and processed, primary data provides information not only about the present road
condition, but also about its likely future development. Information can be combined and processed in many
ways, some quite simple and others extremely complex, according to the objective pursued.

It is simple to quantify how many kilometres of the network are in good, regular or bad condition. This
information is very useful for an overall view of the general condition of the network. A more complex
analysis is used to calculate vehicle operation costs and the future evolution of road conditions; more
complex because the information used in calculation varies over time, is interrelated and also depends on the
quantity and quality of road conservation activities carried out. For example, one may calculate the likely
effects of alternative types and methods of technically feasible conservation works. These effects will, at the
same time, modify road conditions and the operation costs of vehicles using them. A very interesting piece of
information concerns the amount of user savings resulting from various different conservation alternatives,
compared with a hypothetical situation where no conservation is done at all.
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The HDM Model

The analysis of road networks requires very complete data and sophisticated analysis and
prediction tools. Among the tools available, probably the best known is the Highway Design
and Maintenance Standards Model HDM 111, developed by the World Bank.

The Highway Design and Maintenance Standards Model (HDM I1I) is a set of interconnected
computer programs developed by the World Bank, which can be used as a tool for evaluating
road conservation from the economic or financial viewpoint. With the HDM model, the
results of different conservation policies applied during 15 or more years on paved and
unpaved roads can be calculated and compared. The HDM model can be used with personal
computers.

Using the model for the evaluation of maintenance effects on road networks requires that
road sections with similar characteristics have to be grouped first. Relevant parameters for
allocating roads to a certain group are climate, topography, traffic volume, road surface type,
design standard, conservation history and present physical condition. Each of these
parameters should be precisely defined, which requires a previous study. If exact information
is not available, estimates can be used, but the results will be less accurate.

The model also permits the estimation, year by year for a period of up to 17 years, of future
road deterioration, resulting from the effects of expected traffic volumes and climate. For
each year of the period evaluated, different physical maintenance works are simulated,
corresponding to each conservation policy being evaluated. The conservation alternatives
may cover all technical methods presently in use. Overall, the HDM Model is very useful in
simulating the evolution of future road conditions during the period analyzed.

The costs of the various conservation alternatives considered can also be calculated with .the
HDM model. Among the benefits of each conservation policy analyzed, it considers the
savings in vehicle operation costs compared with the higher vehicle operation costs in the
case of zero maintenance. Once the costs and benefits of each alternative have been
calculated, the model calculates the economic and financial rate of return for each policy.

The model is capable of processing simultaneously various different conservation policies,
applied over an entire road network, which makes it possible to choose the best long-term
conservation policy for each type of road.
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9.3 The Pilot Project for Road Network Management

In 1991, ECLAC carried out a pilot project in cooperation with a consulting firm (M.P. Servicios de
Ingenieria, Santiago, Chile). The pilot project was designed to demonstrate the existing alternatives for
generating useful information about the present and future of road networks. Another purpose of the pilot
project was to show that even with modest funds, information can be presented in an attractive and
intelligible form.

Project data used: The project was based on real data for a partial road network in Chile, specifically all
main routes in the Fifth Region and the Metropolitan Region. The Chilean Ministry of Public Works
provided an inventory of the network which included the physical specifications of the roads and their
present condition. The road inventory is, as we know, basic information. In Chile it is brought up to date
approximately every two years. The project also used real traffic levels for 1990, adjusted by a moderate
increase for the following years.

Project resources: Besides the human resources, computers with various types of software were used and
are detailed below.

Data Base Program: For storing data, a commonly used commercial program (DBASE III) was used.
This and similar programs presently cost less than US$ 500.

Data Analysis: To analyze the data and make projections about the future state of the network resulting
from different conservation policies, the most recent version (2.0) of the HDM III model for personal
computers was used. This program costs US$ 400.

Graphics programs: To express the results of the analysis in the form of graphs, two commercially sold
programs were used: One Program is HARVARD GRAPHICS (market price is approximately US$ 400),
which makes column, bar, cartesian and circular diagrams. The other program is MAPINFO, which is able to
produce maps and shows the condition of roads through different colours. This program is sold for less than
USS$ 1,000.

Interfaces: A simple program was developed which permits the transfer of data output from the HDM
model to DBASE III. Various similar programs are now on the market at a low price. HARVARD
GRAPHICS and MAPINFO include the interfaces for communicating with other standard data base
programs.

Hardware: A standard IBM compatible computer with a 40 MB hard disk and a colour monitor was used.
The printer was a nine needle dot matrix type, with a three colour tape. It is convenient, but not indispensable
to use a digitalizing table, whose cost fluctuates between US$ 700 and US$ 7000.

Human resources: The pilot project needed approximately ten work months of human resource input.
Some of the personnel had experience in using the HDM model, the HARVARD GRAPHICS program and
databases, but no one was familiar with the MAPINFO program for automatic mapping or with transferring
data between programs. The digitalization of the map took quite a long time, because no digitalization table
was available, which would have speed up the work considerably.
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Analysis: During the project itself, the results of three different conservation policies were evaluated and
later compared:

* A minimum maintenance policy. This policy consists of only the most elementary routine
maintenance jobs such as clearing road drainage and other equally minor tasks. Since this policy does
not consider reconstruction of roads, it really has to be taken as a theoretical hypothesis, because in
practice it would be necessary to reconstruct at least those roads which become impassable.

* A "vicious circle" policy. This policy, frequently followed in many countries, is similar to the first
- except that it includes reconstruction - because it consists in carrying out only the most elementary
routine maintenance tasks and omits most of the measures required in an adequate road conservation
policy. The inevitable result of this policy is that roads deteriorate and entirely rebuilding them
becomes imperative. This is the most expensive of the three policies analyzed.

* The adequate conservation policy. This is the "optimum" policy which is explained at length in
chapter two of this book. Its basic characteristic is that it prevents damage to the existing structure,
keeping it always intact, mainly by periodic surface reinforcement and routine maintenance.

The three policies were analyzed with the HDM model. This included a comparison of the year-by-year
results achieved with the continuous application of each policy over a 17-year period into the future. 17 years
is the maximum, period over which the HDM model applies high-cost solutions like asphalt layers and
rehabilitation.

Results: The results of the pilot project are presented on the following pages in the form of graphs. The
three colours of the original figures have been converted into different shadings for reproduction in this book.
In summary, the enormous difference between adequately conserving the road network and not conserving it
can be seen clearly in the maps and figures. When an adequate conservation policy is applied, average
network condition is much better than with the application of other policies and user costs are also
significantly lower. Moreover, the costs to the road agency are also less, since good conservation almost
completely eliminates expensive road reconstruction and rehabilitation. With the optimum policy,
rehabilitation and reconstruction are only necessary at the beginning of the simulation period on roads that
are in bad condition.

The results of the pilot project are shown below in figures which speak for themselves.

Figures 1, 2, and 3 (maps) show the road network and the condition of each road in the network

« first in the initial circumstance of 1990,
» after 17 years, during which the "vicious circle" policy is applied and
* after 17 years, during which a sound conservation policy is applied

Figures 4, 5 and 6 (bar graphs) show the average state of the road network, year by year, for each of the
three policies analyzed.

Figures 7, 8 and 9 (circle graphs) show the same information for the three policies simulated, but
summed up as the 17 year total.

Figures 10, 11 and 12 (bar graphs) show the annual mileage travelled by vehicles in the network, on
good, regular and bad roads, for each of the three policies simulated. Figure 13 shows the same information,
but summed up for the total 17 years analyzed.

Figure 14 A and 14 B (bar graphs) is probably the most interesting of all, because it shows the savings
which can be made, applying a sound conservation policy, as compared with the "vicious circle" policy (only
routine maintenance and later reconstruction). The upper part of the figure shows the high vehicle operating
costs which their owners must bear when the "vicious circle" policy is applied, as compared with the
considerably lower costs under a sound conservation policy. The lower graph is even more striking. It shows
the expenses of the road agency for both cases and also shows the sum of total possible savings. For the pilot
projects relatively small road network, direct savings amounted to close to US$ 300 million during the 17-
year period. Besides the direct savings calculated and indicated on the figure, there are also significant
indirect effects, such as achieving greater general efficiency in the economy and increasing national
competitive advantages.
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Figure 4 to Figure 12
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10. Calculation of the
Road Network Asset Value

Required Resources for
Road Network Asset Calculation

The method and procedure presented here for calculating the road asset value may not be the
only valid approach existing today, but we consider it to be a useful, low-cost and relatively
simple tool, to use. The objective of this method is to allow a single engineer or economist
with the help of a personal computer, to calculate the asset value of a sizeable road network
(between 50,000 and 100,000 kilometres) in a period of three to five months.

This objective can be achieved, if the basic data on the road network is available, which today
is the case in most countries of the region. It would not be realistic to design a calculation
method, which is too detailed, too expensive or which demands information which are
usually not available, because public agencies do not have the human and financial resources
for collecting more than the usual information and keeping them up to date. In practice, the
road agencies in Latin America and the Caribbean do not have sufficient resources to form a
multi-disciplinary group of experts to work a year or two on calculating the value of the
national road asset with scientific precision

10.1 Conceptual Bases

What is the national road network asset? It is the set of the entire road infrastructure in a country,
which is expected to be of use and benefit for present and future generations. The value of the road network
asset can be calculated in monetary terms.

What is a road? To better explain the concept of a road asset, we begin by explaining some very basic
technical aspects of roads and the role they play in the road asset value.

A road has three main components: the Land on which it is built, the Ground Preparation works and the
Road Structure as such.

The Land: The land is the physical space on which a road can be build. Before a road is built, the
"right-of-way" must be assured, which usually supposes acquiring a strip of land. This strip of land
should take in the width of the road to be built, plus some free space on both sides. The acquisition
of land is a purely legal transaction and does not imply works of any kind. The land may have been
property of the State before it is used as a space for a road. If it does not belong to the State but is
bought by the State from private owners, this acquisition is a transfer from the private to the public
sector; it does not constitute a change in the value of the road asset. Consequently, the land is part
of the general national patrimony, but not of the road asset. The land does not wear out and never
ceases to be a good which could potentially serve as a space to build some other, new road.
Therefore, the value of the land can not be included in the calculation of the road asset value; this
holds true not only because it would be conceptually wrong, but also because of the high chances
that politically motivated manipulations and distortions are introduced.
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The Ground Preparation Works: The ground preparation works are the Base on which the
various layers of the actual road structure may be constructed. In order to ensure comfortable, fast,
safe and economical travel, roads must comply with certain technical standards, which include
gentle slopes, wide curves and good visibility, among other things. There are very few places,
however, such as the pampa in Argentina or the Chilean desert, where the natural land surface is so
flat, dry and firm, that it is almost ready for building the actual road structure with its various layers.
Usually the land is less friendly. The normal situation is one of ravines, big rocks, steep hills, fast-
flowing rivers or other natural or manmade obstacles. In such cases, significant earthworks must
first be undertaken to prepare the land, such as cutting back hills, filling depressions and ravines,
and building bridges, drainage works and tunnels through mountains. Thus, a platform for the
actual road structure is prepared. These earthworks and structures are exposed to the wind, to the
rain, and will also have to support the weight and the vibration caused by heavy vehicles. To
prevent their deterioration, routine maintenance work and periodic renovation has to be done,
particularly to the drainage system. If this basic maintenance work is done adequately, the
earthworks have to be constructed only once and can later be maintained almost indefinitely.
Bridges and viaducts with a wide span are an exception to the rule, because they wear out with use
(material fatigue) and have to be replaced after a certain number of vehicles have passed over them.

The Road Structure: The road structure allows for a firm and smooth road surface that travel by
motor vehicles is comfortable and rapid. The road structure consists of a set of layers which are
designed to satisfy the specific needs of the expected traffic. Only the top layer is visible to the user.
This top layer could be asphalt or concrete pavement, an asphalt surface treatment, or could be
gravel or merely dirt. The other layers can be of different materials and thickness and are to provide
support, firmness and durability to the visible road surface or pavement. The set of layers making
up the road structure can be between 15 centimetres and more than 100 centimetres thick,
depending on the materials used, the volume of traffic and the weight of the vehicles for which the
road has been designed. Many mistakes can occur in the design of the road structure, which can
lead to premature deterioration. The road structure with its different layers is usually the most
expensive part of the road, and it is also the part which most quickly deteriorates when adequate
conservation is absent. The deterioration depends largely on the quantity and weight of the vehicles
using the road, as well as on the quality of the conservation. Most part of the conservation,
rehabilitation and reconstruction works are centered on the road structure.

The top layer (usually the pavement) is designed initially to last for five, ten or twenty years; and
even up to 40 years in the case of residential urban streets. If the pavement is strengthened by
applying new layers (or by recycling the existing pavement) before the original design period ends,
the durability of all other layers below is prolonged by several more years. This surface
strengthening process implies relatively low costs and should be applied before the road surface is
noticeably deteriorated. If pavement strengthening is always done on time, road reconstruction or
rehabilitation will become largely unnecessary.

How does one relate the condition of a road with its asset value?

The condition of a road is evaluated by criteria which are defined in each country, according to its particular
conditions. Some countries hale adopted technologically complex systems of criteria, using very sensitive
equipment for testing and measuring pavement conditions. Other countries use very simple check lists,
which are filled in by hand by a technician who checks each road, by sections of between 200 meters to
1,000 meters. These lists have to be brought up to date from time to time, ideally once a year.

The result of this road survey is a road condition classification, which could be:
GOOD * REGULAR * BAD
or VERY GOOD » GOOD - REGULAR * BAD * VERY BAD
or another similar classification.
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To calculate the road asset value, it is more useful to use the five-group classification (very good ¢ good *
regular « bad « very bad). This classification defines the capacity of the road to serve the demands of present
traffic:

* A "very good" road has same quality as if it was new. It is, at the same time, "very apt"
for serving the road user who wants to drive on it. Its asset value, therefore, is the same as that of
a new road with the same specifications. If a road is not new, but in "very good" condition, it
could be that it has not been used much or that it has been excellently preserved, or both.

* A road classified as "regular" has a somewhat reduced service ability to the user
since its deficiencies cause some difficulties or make its use more expensive. Consequently; a
road classified as "regular" is worth less than another road of the same type classified as "very
good". The difference in asset value between the two roads is equivalent to the cost of upgrading
and strengthening the "regular" road, so that it becomes "very good" again and can bear the traffic
for a number of years to come. To reach this objective, it is usually sufficient to strengthen the
road surface by adding an additional layer and carry out other minor works. In any case, the cost
of this operation is only a fraction of the cost of building an entirely new road.

* A road classified as "very bad" has a very low service capacity. Its degree of
deterioration is such that travelling on it is difficult and rather costly. Therefore, its usefulness is
much less than that of a road classified as "very good". The difference in asset value between the
two roads is equivalent to the cost of improving the "very bad" road to the state of "very good".
This often means a complete reconstruction or rehabilitation of the road, at a cost not much less
than the cost of building a completely new road.

What is more important: the absolute value of the road network asset or the relative change
in this value over time?

One of the important reasons for calculating the road network asset value is to generate support for the
defence of this asset. Such defence must be stepped up especially at times when the deterioration of the roads
is serious, as is presently the case in many countries. Consequently, our main interest is the relative change in
the road asset value, which in turn facilitates estimates about the magnitude and speed of the loss. It is thus
necessary that the calculation will be made periodically, to be able to compare the present asset value with
the value during previous periods. Knowledge of the absolute value of the road stock is of secondary
importance.

When should the calculation be made?
The calculation should be made, at the very least, every 2 to 3 years. This will allow an evaluation of the

success or failure of the road conservation policies applied. Ideally, the evaluation should be annual, or even
continuous, although, in practice, up-to-date data is not always available.
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How much is a road worth ?

The value of a new road is made up of the cost of:

» Ground Preparation Works
(including earth moving, tunnelling and bridges)

* Road Structure as such
(including the various base layers and the pavement).

The cost of acquiring the land is not taken into account, because it is simply a transfer from
one owner to another, and has no effect on the national road asset value.

The value of a road, which is not new, is calculated on the basis of the value it would have, if
it were new (replacement value or maximum theoretical value) minus the cost of taking it
from its present condition, which is deficient due to some degree of deterioration, to the "very
good" condition. The "very good" condition is that off a new road, on the day it is opened to
traffic. The amount subtracted, therefore, corresponds to the cost of eliminating any
deficiency the road may have.
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The present value of a road at a given time is diminished by the degree of deterioration. On a
paved road, this deterioration is little during the first years, but increases ever more rapidly as
the road passes from the "regular" condition to a "bad" and "very bad" condition.

In practice, the main deterioration occurs in the pavement and the base layers of the road
structure. Under normal conditions, the deterioration in the ground preparation works is
insignificant, that is, with a minimum of conservation activities, these retain their original
value almost indefinitely.
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10.2 The Calculation Method

For any informed decision on policies or activities related with roads, at least two elements of information
are necessary:

* An inventory of the roads in a network, including their basic specifications. This maybe a list of
roads linking geographically defined points, but much better is a detailed list of technically
homogeneous road sections.

* A description of the present condition of each road or road section; this information is
determined through a periodical inspection of the entire network.

This is also the basic information which must be available in order to be able to calculate the value of the
national road network asset. If this information is not available, any attempt to plan or evaluate road

management is reduced to mere fantasy and fiction.

The following calculation steps are used to study and calculate the road asset value:

Calculation Step 1: Identification of the types of roads existing in the country
Calculation Step 2: Study of the cost of construction for each type of road identified
Calculation Step 3: Cost study of surface strengthening, rehabilitation and reconstr.
Calculation Step 4: Preparation of a computer spreadsheet

Calculation Step 5: Data summary and entry into the spreadsheet

Calculation Step 6: Interpretation of the results

Calculation Step 7: Publication of the results and their interpretation

Each of these steps is explained below.
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Calculation Step 1: Definition of the Road Types

There are different types of roads in every country. Each type reflects homogenous design specifications and
therefore also homogenous construction costs. There may be various road designs:

1 One-lane roads dirt

2 gravel

3 asphalt
4 Two-lane roads dirt

5 gravel

6 asphalt
7 concrete
8 Three-lane roads  asphalt
9 concrete
10 Four-lane roads  asphalt
1 concrete
12 Expressways asphalt
13 concrete

The number of lanes and the surface type are not the only characteristics which determine the construction
cost of a road. The terrain they cross also has an influence. The terrain may be:

flat
hilly
mountainous

With the thirteen road designs and the three possible classes of terrain, 39 standard road types can be defined.
Additional variations can be distinguished, based on the climate (dry, rainy), if marked differences in climate
exist in different parts of the same country.

The main objective of step 1 is to establish, which types of roads exist in the network to be analyzed. It is
unlikely that all 39 types listed above exist in a single network, and the types which are not relevant can be
eliminated. On the other hand, it is possible that there are some roads, which for specific reasons do not fit
into any of the standard categories like, for instance, roads in the high Andes mountain range, which are very
expensive to build. These and others have to be listed in a separate, non-standard group. The types of roads
existing are determined by a study of their technical characteristics, as well as by consulting the local experts,
such as technicians and engineers of the road agency.
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Calculation Step 2: Cost Study of New Construction

The most important question in step 2 is the cost of construction for each type of road in the network,
following the classification made in step 1. More specifically, here we want to determine the medium-term
economic cost of new construction. It is not sufficient to review the most recent tenders for the construction
of new roads and use the prices quoted by the best bidder; what one needs to look for is the medium-term
cost. Construction costs are subject to considerable variation, depending on the momentary situation on the
construction market and also on the capital market. The "medium term" has to be defined in such a way as to
compensate for short-term price fluctuations on the market. This makes it necessary to carry out a short
historical review of the market cycles in road building. In most cases, by taking the average prices over the
past 10 to 15 years, market fluctuations will probably be eliminated. The market studies carried out by the
road builders associations and the asphalt and concrete institutes, found in many countries, can be very
useful for the purpose.

The prices stipulated in construction contracts include various taxes, which are transfers and should therefore
be excluded. For our purpose, we may accept as the "economic cost" the medium-term market prices
excluding any tax components and other transfers. The costs finally identified should be unit-costs for one
kilometre of road, which may later be multiplied with the lengths of individual road stretches.

In summary, step 2, includes the preparation of the following items:

* a short historical review of the market price variations for road construction

* a study of the tax components and other transfers in prices for road construction

* a list of the medium-term economic costs for the construction of the various types
of roads in the network; the cost should be expressed in a low-inflation currency
(for example in US$), or in form of an index which excludes inflation.

Calculation Step 3: Cost Study of Surface Strengthening, Rehabilitation and Reconstr.

The most important task in step 3 is to calculate the medium-term economic cost of the various physical
interventions required to convert a deteriorated road into one that is equivalent to a new road. These
interventions are described in section 2 of this book and are:

» minor works

« surface treatment

* surface strengthening
« road rehabilitation

* road reconstruction

The cost should be calculated for all road types previously identified and expressed in unit costs per
kilometre of road.
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Calculation Step 4: Preparing the Spreadsheet on a Personal Computer

Calculating the road network asset value is not particularly complicated, but it involves a large volume of
data and is therefore rather cumbersome to do by hand. It appears necessary to use a personal computer and a
spreadsheet program. Step 4 is the preparation of the spreadsheet, into which, in a separate step, the data
must be placed. It should be mentioned that the spreadsheet only has to be prepared once. That is the first
time the calculation is made, then the same spreadsheet design can be used for subsequent update
calculations.

Although most spreadsheet programs have a rather large capacity (which can be used if the computer has an
expanded memory), it is possible that the number of road sections defined in a network exceeds the capacity
of the program. Therefore, before beginning to prepare the spreadsheet, the capacity of the program and the
computer should be checked. There are different ways of overcoming insufficient capacity of the program or
of the computer. The simplest is to divide the road network into groups of roads; the criteria for grouping
may be the geographical location of roads in certain sub-areas or by surface type (paved, gravel, dirt). This
method works well with any program or computer, no matter how out of date it may be. Another possibility
is to use File Linking, which allows dividing the spreadsheet into various parts; or the Database Function.
Both File Linking and Database Functions are included in all modern spreadsheet programs. It is a good idea,
however, to check this out carefully before beginning step 4. As a general rule, when the number of road
sections on a spreadsheet is more than 300, it is possible that one may run into capacity problems. With more
recent versions of spreadsheet programs and a computer memory of 2 to 4 megabyte, however, there can be
more than 800 road sections on a spreadsheet without any problem.

In order to simplify the understanding of the calculation procedure, the instructions given below are on the
assumption that a single spreadsheet is used.

Setting up the spreadsheet should be done by thematic sectors, which are groups of columns with
information about a specific subject. The information on one road section fills a row which intersects the
thematic columns.

Sample Spreadsheet:

First Part: Columns 0- 6 CALCULATION SPREADSHEET Second part: Columns 7 - 16 CALCULATION SPREADSHEET
Calumn N' = Column N* —s

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

BASIC INFORMATIONON ON ROAD SECTIONS MAXIMUM THEORETICAL VALUE MINIMUM PERMISSIBLE VALUE DEFICIENCIES OF SECTION CALCULATION RESULTS

sac: | Suction igantication Lenglh Min, [Min. permis- Min. permis- |Present]  Unit Valueof | Present (Present value|Present value| Seclions worse than
i ‘n ] Toeo | T Unit value Vaeol  [pemis | sbleunt | sblevakie | con- | valueol | deficency [valueof te | fma teor | mi pems- | economically
IE;ON‘ Paved  Unpaved l:gad volume new road new seclion shle | value | forsection |dition| deficiency | forsection | section | tclvake | sblevlue | permissible (km)

from to (km) km) (ADT) (US8fkm) (MOUSS) | cond. | (USS/km) | (Mio USS) (USS/km) | (MioUSS) | (Mio USS) | (%) (%) | paved unpaved

1 San José Riveros 14 2asphalt 800 400 000 56 reqular| 320 000 45 bad | 180000 25 1 55 69 14
TR [t 3 =
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; e

6 | fsmeralda | Carenero 4 2asphalt 20 400000 164 reqular| 320000 131 ba?; 300000 123 41 2 £l 41

7| Caora  Sta.Rosa 8 gravel 20 60000 37 bad | 28 000 17 bad | 32000 20 17 47 100

8

Lincghol fm el ot 122km Mavimum theoretical ™ eeere ™ Miimum permissble TetalRoad Network 1 Lengthof etwerk SETkm) | 23 (em)
Length of the unpaved network: 138 km valeo the neok: L= Netwark Asset Value: Assel Value: worse than permissible: '55%] 7%
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Sample spreadsheet
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The following explanation refers to the sample spreadsheet presented:

Sector A: One should begin with the columns containing the basic information on each road or road section.
These are the characteristics that usually do not change with time. Most roads agencies have information not
only about entire roads, which may stretch over very long distances, but also about different sections of a
road which have different technical specifications. Sector A should include the following information for
each road section:

Column 0:  Identification number
Column 1:  Identification by name of the beginning and end points
Column 2:  (a and b): Length in kilometres. The column is divided into two sub-columns:
one for paved roads and one for unpaved roads.
The sum of the values in column 2 is the length of the entire network.
Column 3:  Type of road and type of terrain (see step 1)
Column 4:  Average daily traffic volume

Sector B: This sector contains information about the maximum theoretical value of a road section. That is
the value it would have, if it was new. The sum of all the values in column 6 is the maximum possible road
network asset value, if all existing roads were in "very good" condition. Sector B contains the following
columns:

Column 5:  Unit value per kilometre of a new road of this type (see step 2)
Column 6:  Value of the road section, if it was new, which is calculated by multiplying
the unit value (column 5) with the total length of the road section (column 2)

Sector C: This sector contains the information about the minimum permissible value of the road sections.
Research has shown very clearly that it is anti-economical to let paved roads deteriorate to such a bad state,
that they require major rehabilitation or reconstruction. This being the case, Sector C shows the value of each
section of the road when it is in the worst permissible condition. For paved roads, this is the "regular"
condition. For unpaved roads, it is the "regular" condition, if the traffic volume is higher than approximately
30 to 50 vehicles per day. If the traffic is lower than that, the "bad" condition can be used. The sum of the
values in Column 9 is the minimum permissible road network asset value. That is the value of the road
network, when all the roads have reached the point that they need surface renewal to prevent more serious
damage. Sector C contains the following columns:

Column 7:  Defines the minimum permissible condition for each road section. This corresponds to the
"regular" condition for all road sections, except unpaved roads with a daily traffic volume
below 30-50 vehicles per day, in which case it is "bad".

Column 8:  Unit value (per km) of the road section when it is in the minimum permissible condition.

Column 9:  Minimum permissible value of each road section, calculated by multiplying the unit value
(column 8) by the length of the road section (column 2).

Sector D: This sector shows the deficiencies of each road section, according to its present condition. The
knowledge about the present condition of each road section is a result from the regular inspections made by
the road agency. Sector D includes the following columns:

Column 10: Present condition of each road section, over the scale from "very good" to "very bad" (if this
type of classification is used).

Column 11: Unit value of the deficiency. That is the unit cost per kilometre of bringing the road to the
"very good" category (see step 3).

Column 12: Value of the deficiency. That is the total cost of bringing the road section from its present
condition to the "very good" category, calculated by multiplying the unit value (column 11)
by the length of the road (column 2).

118



Sector E: This sector contains the results of the calculation of different values, both for each road section
and also for the total network. First, it shows the asset value of the road network in its present state. Next, it
shows the position of the present asset value in relation to the maximum theoretical value and the minimum
permissible value. Finally, it shows the percentage of the roads, which have deteriorated to a condition worse
than the minimum permissible. Sector E contains the following columns:

Column 13: Present asset value of the road section, calculated by subtracting the value of the deficiency
(column 12) from the new value (column 6). The sum of all the values in this column is the
present road network asset value.

Column 14: Present value of the road section as a percentage of the maximum theoretical value (column
13 related to column 6).

Column 15: Present value of the road section as a percentage of the minimum permissible value (column
14 related to column 9).

Column 16: This column (a and b) shows those road sections, which are in worse condition than is
economically permissible. If the percentage-value in column 15 is less than 100%, the length
of the section (in km) is placed here, separating paved from unpaved road sections. The sum
of the values in these two columns show the length of the network, which is in a more worse
condition than economically permissible. If this is compared with the total length of the
paved and unpaved network, the percentage of roads in this state can be calculated.

Calculation Step 5: Data Revision and Entry into the Spreadsheet

The data should be revised to make sure, that it is complete, in the required format and coherent. In revising
the data the following aspects should be taken into account:

The data of the road inventory may have been recorded simply on paper or in a computer database. If it was
done on paper, there is no other option than to manually enter the data for each road section into the
spreadsheet. On the other hand, if the inventory is in the form of a computer database, the possibility of
directly transferring data from the database into the spreadsheet should be used.

One should check whether there is a possibility of easily dividing the road inventory into different parts,
separating data by region or by road surface type (paved, gravel or dirt). Instead of preparing a single very
large spreadsheet, several spreadsheets could be created. This procedure avoids problems with the capacity
of the programs and the computer (see step 4).

It also should be checked to see if the inventory is up to date, to confirm that it reflects the real extent of the
network, as well as the real present condition of all road sections in the net work. It is unlikely, that the state
of all road sections was determined on one single day. The data on their physical condition, however, should
not be more than six months old, at the most.

It also has to be checked, that the information on traffic volumes is up to date, especially if there is reason to
believe that there have been significant changes in the recent past. This is especially important for roads with
little traffic, where the most economical alternative may be to let the road deteriorate to a "bad" condition
(see step 4).

Entering the data should be done by personnel with some basic knowledge of roads. Ideally it should be done
by the same engineer, technician or economist in charge of calculating the road stock. It should be
remembered, that a calculation is only as good as the data used and faulty data input may make the whole
exercise futile.
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Calculation Step 6: Interpretation of the Results

The results shown in the different columns have to be carefully studied in order to be thoroughly understood.
For example, an increase in the maximum theoretical value of the road network (column 6) between one
period and another shows, that road sections have been added to the network or that some road sections were
substantially improved and do now reflect a better design standard. The length of the network cannot show
this in itself. The lengths of a network can also contract, but this is not very frequent.

The present value of the road network asset (column 13) is only a number, usually astronomical, which
means almost nothing for the ordinary citizen. On the other hand, if it is compared with the maximum
theoretical value and with the minimum permissible value, it becomes more meaningful. This comparison is
expressed in the percentages in columns 14 and 15.

The "mid-point benchmark test" is also very important. It means that at any point in time the value of the
road network should, ideally, be around the mid-point between the maximum possible value and the
minimum permissible value. This concept is explained below.

The Mid-point Benchmark Test

When the road network of a country is in bad condition, the deficient management of the road
asset by the road agency becomes obvious. In such a situation, the road network asset value
calculation shows a result which is below the minimum permissible value. It must then be
asked what the ideal value of the road network, should be ?

It would be a mistake to argue that the road network value should be the same as the
maximum theoretical value; in other words, that all road sections should at all times be in
very good condition. Besides the fact that this is impossible in practice, it would mean a
tremendous waste of funds, because conservation works would be done much sooner than
necessary.

The correct answer is the following: if the road agency always works in the optimum manner,
the value of the road network will always converge on the "mid-point benchmark" between
the maximum theoretical value and the minimum permissible value. In most countries, road
agencies which would now aspire to bring the value of the road network to that mid-point
benchmark, would have to start from a point considerably down the scale.

Calculation Step 7: Publication of the Results

This step is the most important of all. One of the purposes for calculating the road asset value is to make an
impact on pressure groups and on the general public. This can only be done if the results and their
interpretation are widely publicized by the media. One or several press conferences should be organized and
efforts made to have them broadcast on radio and television. Also, it would be a good idea to hold seminars,
conferences and discussions on the subject. As well as the written report on the results, graphic material
should be prepared to support the text.
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10.3 Comments on the Calculation Method

10.3.1 Lifespan of a Calculation Method

The general concept of road asset value will be valid for a long time. The method for calculating it, perhaps
not. The simple method proposed here was invented having in mind the level of information, resources, and
means presently available in Latin America and the Caribbean. We know that these are limited and will
continue to be limited for some time longer. Once the countries have progressed further, a more sophisticated
methodology may be developed. Moreover, the calculation of the road asset value will contribute to the
solution of a problem which will only exist, in its present form, for a limited period of time. We call this
period "the third age".

Ever since motorized road transport has existed there have been obstacles to its evolution. Although several
problems have been simultaneously present at any time, during different periods a different particular
problem has always stood out as the fundamental obstacle:

The fist age: In the first age, from the invention of the first true motor vehicles at the end of the 19th
century to the Second World War, the main limiting factor was vehicle technology. Vehicles were
relatively expensive, not very reliable and their capacity was limited. As vehicle technology was not
well developed, much of the available public and private funds were spent on other means of transport
which were at the time much more advanced, such as railroad and marine transport, ports and river
navigation.

The second age: In the second age, which began at the end of the Second World War, the main
factor limiting the development of road transport was the lack of roads. With the substantial
improvements in vehicle technology during and after the war, which made it possible to make better
quality vehicles with a much larger capacity at lower costs, car ownership became general. This led to
enormous pressures to extend road networks. This phenomenon occurred in all countries and lead to a
real road construction fever. A high proportion of public funds were allocated to the building of
extensive networks of paved and unpaved roads. The availability of foreign funds, in the form of
bilateral and multilateral loans, speeded up the creation of these networks. In most of the countries of
Latin America and the Caribbean, this second age came to an end in the 1980s, when the demand for
new roads declined.

The third age: The third age began in the 1990s, when the main factor limiting highway transport
became, and will continue to be for some time, the absence of adequate conservation of the road
networks which were built in the second age. The third age is just beginning and few countries are
effectively and consciously redirecting their financial and human resources toward the conservation of
already existing roads. In most countries, the construction of new roads has been drastically reduced,
but no real importance has been given to conservation except in rhetoric. Everybody understands that
the second age is over, but few people have yet noticed the arrival of the third.

The fourth age: The fourth age will begin at the end of the third age. It will probably be characterized
by a shortage of traditional vehicle fuels and a sharp increase of pollution problems. This will make it
necessary to make big investments in developing alternative sources of energy. The problems of the
fourth age can already be predicted and it can almost be predicted when it will begin. It is estimated that
the third age will not last more than approximately 30 to 35 years, which will make it shorter than the
second age which lasted 40 years, and much shorter than the first which lasted approximately 50 years.
Consequently, the calculation of the road network asset value can be a very important tool for the next
30 or so years. For the first half of this period the method proposed here, in spite of its simplicity, will
be sufficient for many countries because of the limited availability of information and resources already
mentioned. In the second half of this period, when the countries of Latin America and the Caribbean
have progressed in road management, the calculation method could perhaps be made more sophisticated,
because the available information will probably be better.
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10.3.2 Obsolete Roads in the Calculation

It has happened more than once that an old road, which has been very well conserved, becomes obsolete. It
could be that the place where it leads to has lost importance and nobody wants to go there any more or, since
it is narrow and winding and can only be travelled at slow speeds a new wider and straighter road has been
built. It could also be because it cannot be used by the new trucks, which are bigger and heavier, or because
it cannot carry the enormous increase in traffic. Whatever the reasons, technological and economical
development has left a road behind which was probably designed to technical standards which are deficient
today. Although this road is part of the road asset, it may not be in the public interest to spend funds on
keeping it in good condition. The road falls into disuse, because it is inadequate for today's traffic.

Generally, roads become obsolete when there is an important technological change, or a change in the
volume of traffic. In ancient times, the road networks of the Incas and the Aztecs became obsolete with the
introduction of the wheel. More recently, many roads built before 1940 became obsolete with the appearance
of 18 meter 6-axle trucks with an overall weight of 50 tons. This poses the question of how soon will the
present network in Latin America, which was built mainly in the 1950s, 1960s and 1970s, be obsolete?

The design standards used for most of the present roads still apply and probably will for 20 or 30 years more.
No radical change seems imminent in the size of trucks. The trend to increase their weight could make it
necessary to reinforce the pavement of some important roads, but not to completely abandon large parts of
the network. Obsolescence due to the incapacity to absorb the great volume of traffic is very isolated and
usually occurs only at access points to very large cities. Generally speaking, it does not seem likely that there
will be serious problems of road obsolescence in the next thirty years. In order to keep the calculation
transparent, it is preferable not to consider obsolescence, at least in the present circumstances. Perhaps in the
future, when the road asset value is more commonly calculated, the method could be made more
sophisticated and include this aspect.

10.3.3 Future Benefits in the Calculation

Would it not be better to define the value of a road as the sum of the future benefits it offers to its users? This
concept, generally accepted by economists, could be applied to roads; to calculate future benefits, however, a
set of data is necessary. In the first place, there is no data about how many vehicles will travel this road in the
future, nor of the speed with which the road will deteriorate, nor of the costs of transport or the future
usefulness of the road. In consequence, the concept of future benefits, although correct in theory, is of little
practical use here and should therefore be rejected in calculating the road asset value.

10.3.4 Bridges in the Calculation

Bridges should be separated from roads, because the methodology for determining their asset value is
significantly different. In practice, it is not yet common practice to evaluate the condition of bridges as part
of a bridge management system, perhaps because there is no up-to-date information about their condition.
Consequently, in the meantime, the concept of calculated depreciation will have to be used for bridges, or
they could also be left out of the calculation of the road stock.
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The Idea behind the Calculation

A very long book could be written on the theoretical bases and the method of calculating the
road asset value. Moreover, conferences, seminars and round tables-could be organized for
experts on the subject. Most likely these would produce interesting discussion, but they
would be interminable and the points of view would be irreconcilable. Probably also, while
all this discussion was going on, the deterioration of the roads would inexorably proceed
faster and faster. In other words, it seems to be impossible to create a viable method of
calculating the road stock which is satisfactory from every point of view, which takes into
account the specific conditions in every country and which takes in all the technical and
economical aspects with absolute precision.

In fact, there are many publications about road technology and road maintenance. Seminars
are frequently organized in every continent, which are very interesting for engineers; also,
work is being done in some countries on capitalizing the national infrastructure stock, and
there are already some partial results which are very interesting for accountants.

Nevertheless, the purpose of calculating the road network asset is not to provide more
material for the engineers and economists to debate, but above all, to impress upon the people
who are not experts in road management and conservation the urgent need to conserve the
roads as soon as possible.

The idea behind the calculation is to show whether or not the country is losing
its road network and, if it is, to estimate the order of magnitude and speed of
the phenomenon.

If a country is aware of the substantial loss of its road assets, changes can be
achieved in current policies, toward a better conservation of roads. If this is
achieved, the goal has been met.
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