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This report discusses the road safety in Latin American developing countries, focusing
mainly on Bolivia. To give the layman an overview, the general road traffic problem is
explained. The factors on which road safety depends are described, as well as the degree
in which the accident causes - human, vehicle and environment - are involved in a road
crash.
For the purpose of an uniform understanding of the term developing countries, they are
defined from a traffic point of view. Thereafter, different definitions of the term crash are
discussed. To make it possible to compare the countries with dissimilar crash definitions,
the required adjustment factors are exposed. The countries are classified in three groups
depending on the number of motor vehicles per 1000 inhabitants.
Bolivia as the emphasis of the study is described in detail. First general facts are
presented, so the reader knows what type of country Bolivia is. Secondly, the amplitude
and sort of the network is explained. After this, the traffic incidents, i.e. number, type and
cause, are summarised. To be able to propose some measures for the enhancement of
the traffic situation it is essential to analyse the actual state. This is done in the next step.
The most important existing regulations are described as well as the safety campaigns
which were introduced in the past.
Based on this, proposals to improve the safety are listed. As speeding and driving under
the influence of alcohol are the main accident causes, countermeasures for them are
proposed. These are classified into engineering, enforcement and education. The report
ends with a discussion of implementation difficulties of such countermeasures. Eventually
the conclusions from the paper are presented.
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Abstract 
 
This report discusses the road safety in Latin American developing countries, focusing 

mainly on Bolivia. To give the layman an overview, the general road traffic problem is 

explained. The factors on which road safety depends are described, as well as the degree 

in which the accident causes - human, vehicle and environment - are involved in a road 

crash. 

For the purpose of an uniform understanding of the term developing countries, they are 

defined from a traffic point of view. Thereafter, different definitions of the term crash are 

discussed. To make it possible to compare the countries with dissimilar crash definitions, 

the required adjustment factors are exposed. The countries are classified in three groups 

depending on the number of motor vehicles per 1000 inhabitants. 

Bolivia as the emphasis of the study is described in detail. First general facts are 

presented, so the reader knows what type of country Bolivia is. Secondly, the amplitude 

and sort of the network is explained. After this, the traffic incidents, i.e. number, type and 

cause, are summarised. To be able to propose some measures for the enhancement of 

the traffic situation it is essential to analyse the actual state. This is done in the next step. 

The most important existing regulations are described as well as the safety campaigns 

which were introduced in the past. 

Based on this, proposals to improve the safety are listed. As speeding and driving under 

the influence of alcohol are the main accident causes, countermeasures for them are 

proposed. These are classified into engineering, enforcement and education. The report 

ends with a discussion of implementation difficulties of such countermeasures. Eventually 

the conclusions from the paper are presented. 

 

Key words: Road safety, developing countries, Bolivia, accident, speeding, driving under 

the influence of alcohol, national road safety programme, countermeasures, engineering, 

enforcement, education 
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1 Introduction 

1.1 Background 

The road traffic injuries or even fatalities are a serious global problem. In the last 

decades it has called more and more attention, which does not mean that one can be 

content with it. The increase of road safety has taken place mostly in developed countries 

as in these countries countermeasures have already been introduced. The situation in 

developing countries is completely different; these countries have not been concerned as 

much with road safety as the developed ones. That is why the number of people involved 

in a road crash increases continuously in developing countries, while the developed 

countries managed to decrease the traffic injuries and fatalities (Baguley and Jacobs, 

2000). Therefore, regarding the enhancement of road safety, the focus should be on the 

developing countries. That is why this report deals with this subject matter. 

 

1.2 Aim of the paper 

To be able to improve the road traffic safety it is important to know which factors 

influence this traffic safety. That is why one objective of this paper is to explain these 

factors. Another aim is to reflect the road traffic safety situation in Latin American 

developing countries. As it is impossible to describe all countries in detail, the paper will 

focus on Bolivia, because it is a country which has a high need for improvements of the 

road safety. Therefore this paper will show in detail the present traffic situation in Bolivia 

and what has been done so far to improve the traffic safety. Then the objective is to find 

out which measures can be introduced to improve the traffic safety. Summarising the 

objective of this paper is to answer following questions: 

 

 Which factors affect the road traffic safety? 

 Which is the general traffic safety situation in Latin American developing 

countries? 

 And which is the detailed traffic situation in Bolivia? 

 What has been done in Bolivia to improve the road traffic safety? 

 Which measures should be introduced to improve the traffic safety situation in 

Bolivia? 
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1.3 Methodology 

To explain the methodology of this research three different aspects need to be 

distinguished: 

 Purpose of research 

 Logic of research and 

 Outcome of research. 

 

The purpose of this report can be defined as exploratory as well as descriptive. On the 

one side it is exploratory as there are not many studies on road traffic safety in Bolivia. 

Therefore it should be a beginning for further research and make suggestions for the 

future. On the other hand it also has a descriptive purpose, because it is a description of 

the actual situation. It goal is to answer precise questions, like the ones mentioned above 

in the aim of the paper. 

In the research an inductive approach is used. This can be said because the paper 

argues that the countermeasures, which are effective in a developed country in practice, 

are also effective in the developing country Bolivia, which has a different background. One 

can act on the assumption, that particular observations are valid in general. Sometimes 

this can be problematic, as the results may be different in different environments. 

For the outcome the approach of applied research was used. This means that the 

research was made for a specific problem, which exists in reality. In this paper the specific 

problem of traffic safety in Bolivia is analysed. On the other hand a basic research has 

been made in the second chapter, where the aim is to explain the general problem of road 

traffic safety and its depending factors. 

 

The data that was used for this thesis can be classified into two groups. First it was a 

literature research and secondly it was personal contact with some institutions in Bolivia. 

The literature research again can be divided into two parts. First literature had to be 

found for a general understanding and for being able to give an overview of the general 

traffic safety problem. As the literature in this field is large it was essential to find the 

relevant contributions for this research. The VTI (Swedish National Road and Transport 

Research Institute) library was very helpful in this respect. That is why most of the sources 

were acquired from there. 

The second part was to find literature and accident data from Bolivia in detail. This was 

really a challenge, because there is hardly any research about the situation in Bolivia. But 

there is one report about the number of accidents and their causes. This must be handled 
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with care, because usually many accidents are not reported to the police in developing 

countries (Jacobs et. al., 2000). 

Besides the literature research there has been personal contact with three different 

institutions in Bolivia: 

 General Command of the Police of Bolivia 

 National Highway Service and 

 Sole Vehicles Register of Bolivia. 

 

There were expert interviews with all three institutions on the basis of an interview guide, 

which can gleaned in the Appendix A. 

 

1.4 Bodywork of the Thesis 

The second chapter gives an overview of the road traffic safety and explains in general, 

which factors the road safety depends on. Thereafter the third chapter goes more into 

detail concerning the road traffic safety in Latin American developing countries. Here a 

comparison between these countries defines the ranking position of Bolivia within the 

Latin American countries regarding the traffic safety. The principle part of this thesis is to 

analyse the actual state of Bolivia’s road safety (Chapter 4) and thereon constructive 

developing countermeasures for the main accident causes (Chapter 5). The study of 

Bolivia’s road safety situation is performed by looking on the number, location and cause 

of the road accidents and analysing which measures exist to improve the road safety 

situation. The suggested measures are classified into engineering, enforcement and 

education procedures. In the sixth chapter a discussion follows, which regards the 

difficulties of the implementation of the described measures. The seventh and last chapter 

presents the conclusion that can be taken from this report; this means a summary of the 

results of this work. The Bodywork of the thesis is pictured in the Figure 1. 
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Figure 1: Bodywork of the thesis 
 

1.5 Delimitations 

This thesis has the main goal to show the traffic situation in Bolivia and make some 

suggestions for its improvement. The comparison with the neighbour countries in terms of 

what has been done to improve the traffic safety was set aside, as finding information 

about Bolivia was already hard enough in the given time limit and the backgrounds of 

these countries are very different. Another reason to not consider a comparison in this 

report was that the start positions of the Latin American countries were too different to 

make an analogy possible. Some countries had nearly the same number of vehicles but 

the economic level was different as well as the country size or visa versa. 
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2 Factors that influence the road traffic safety 
In this section there will first be a general overview that shows which components define 

the size of the road safety problem. After this a detailed listing will show how changes of 

the road, vehicle and human behaviour can affect the road traffic safety. 

 

2.1 General principles 

Even though the road safety problem is very complicated to describe, a way has been 

found to explain the problem in a simplified form. For this a three-dimensional shape was 

created. Changes in any of these three dimensions, can lead to an improvement in the 

road traffic safety. This method can be applied in developed countries as well as in 

developing countries (Rumar et.al, 1998). 

One of the variables is the exposure (E) to road traffic. Exposure can be defined in 

different ways. It can be for example the number of vehicles or miles per hour. The 

second definition is the better one, but as in many developing countries this data is not 

available, the number of vehicles is used. The challenge is to find out how the traffic 

volume can be reduced without losing too much mobility. According to this concept the 

decrease of the dimension exposure is the highest potential variable to improve the traffic 

safety (Rumar, 1999). 

The second variable is the risk of an accident occurring given a certain traffic volume 

(A/E). The aim in this dimension is to find out proper measures that reduce the accident 

risk in high-risk situation. This method is classified as active safety; it means all measures, 

which prevent the possibility to get involved in a road accident. These procedures have 

attracted the largest interest and the most effort and resources in the past, even though 

some of them in practice did not have so much success. One reason for the lack of 

success of these measures is, that they do not change the human behaviour but rather 

give the drivers more security to drive irresponsibly, because of the better conditions. The 

drivers adapt their behaviour to the new driving conditions (Rumar, 1999). 

The third dimension is the risk for an injury when an accident has occurred (I/A), this 

variable is also called the consequence variable. Here the goal is to find out how the level 

of injury can be reduced in different types of accidents. The measures that reduce the 

harm in accidents are defined as passive safety. The advantage of these 

countermeasures is that behavioural changes on the side of the drivers are not required, 

except of doing use of these safety measures. The drawback of such measures is that 

their costs are relatively high. For that reason not every country can introduce such 

procedures (Rumar, 1999). 
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The result of multiplying the three dimensions explained above is the total number of 

killed, impaired or injured people in road traffic. The model is shown in Figure 2. 

 

 
Figure 2: Size of road traffic problem (Rumar, 1999) 

 

2.2 Accident causes 

All kinds of accident reasons can be generally classified in three groups: 

 Human, 

 Vehicles as well as Equipment and 

 Environment. 

 

This means when an accident has occurred it was either the fault of the driver’s or 

pedestrian’s behaviour, or something was wrong with the vehicle or its equipment or the 

problem was in the environment, for example a bad design of a road or bad weather 

conditions. Of course a combination of two or three factors is common. 

Knowing the causes of an accident is the first step to learn how to do something against 

it. For this it can be analysed what should be done before a crash occurred, what is the 

best reaction during such accidents and what can be done after the accident, so that the 

consequences of the crash are reduced in the best way possible. Therefore a matrix has 

been created, which illustrates the interaction of these three factors – human, vehicle and 
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environment – during the three phases of a crash event (pre-crash, crash and post-crash). 

It is well known as the Haddon Matrix and is shown in the Table 1 (WHO, 2004a). 

 

HUMAN VEHICLE AND EQUIPMENT ENVIRONMENT

Pre-crash Crash prevention

Information           
Attitudes             

Impairment           
Police enforcement

Roadworthiness            
Lightning                 
Braking                  
Handling                 

Speed management

Road design and layout      
Speed limits              

Pedestrian facilities

Crash Injury prevention 
during the crash

Use of restraints 
Impairment

Occupant restraints         
Other safety devices       

Crash-protective design

Crash-protective roadside 
objects

Post- Crash Life sustaining First-aid skill          
Access to medics

Ease of access            
First risk Rescue facilities Congestion

PHASE

FACTOR

 
Table 1: The Haddon Matrix (according to WHO, 2004a) 

 

“This work led to substantial advances in the understanding of the behavioural, road-

related and vehicle-related factors that affect the number and severity of casualties in road 

traffic” (WHO, 2004a). In this matrix some measures are indicated which should be 

applied during the three phases to improve the traffic safety. 

Several studies have examined which of these three factors – human, vehicle and 

environment – is the one, which is responsible for the most accidents. In Figure 3 below 

the main results of two studies made by Sabey and Staughton in the year 1975 and by 

Treat in the year 1980 are summarised. As shown in this figure, the main accident cause 

evaluated in these studies is the road user (human behaviour) followed by the road 

environment and at last the vehicle (Rumar, 1983). 

The upper number in the circle is the percentage received for Great Britain by the study 

of Sabey and Staughton in the early 1970s, the lower one is the percentage calculated in 

the United States by the study of Treat. The sum of the percentages for road environment, 

road user and vehicle being over 100 per cent is not a reason for concern because many 

accidents have more than one cause. 
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Figure 3: Percentage contributions to road accidents (according to Rumar, 1983) 
 

The main accident cause, the road user, is at the same time the most difficult one to 

control. One reason for this is that human behaviour cannot be predicted. Furthermore the 

human component often is the most difficult one to change. Therefore it is important to 

provide for a design of the road environment and the vehicles that leads to a minimum 

number of mistakes on behalf of the human being. 
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3 Comparison between developing countries 

3.1 General facts 

3.1.1 Definition of developing countries 

As the term developing country is not explicitly defined, it will be explained at the 

beginning of this chapter. 

Countries of the world are officially classified on an economic basis, according to their 

annual Gross National Product (GNP) per capita. Within certain limits ($745 or less to not 

more than $9206 annual GNP per capita) they are considered as developing countries 

(World Bank, 2004a). 

From the traffic point of few, this is not a crucial factor, so it is necessary to classify the 

countries according to factors that are more important for the traffic situation. Muhlrad 

chooses the mobility and the decision-making as factors to define developing countries. 

So the characters of developing countries from the traffic safety point of view are: 

“1) Mobility conditions: 

 Motorisation has grown suddenly and very fast. 

 Infrastructure and education structures have not followed this sudden growth. 

 New mobility conditions are generating new ways of living, working and moving, 

which coexist with the old ways. 

 Individual and social values, as determinants of traffic behaviour, are related to 

each country's traditions, and may not have evolved significantly with the new 

ways of living. 

 

2) Decision-making conditions: 

 Awareness of an accident problem is growing. 

 Most bases for decision-making are missing: little quality data, little knowledge 

about accident characteristics and causal processes; action is often decided on 

subjective bases instead. 

 There is little "know-how" available to traffic safety professionals, and a lack of 

qualified manpower. 

 Resources available for safety action are scarce and there are even less 

opportunities for evaluation.” (Muhlrad, 1990) 
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Another method to classify countries is to identify in which road traffic stage they are 

situated. There has been a classification of the road traffic systems into four stages. The 

first one is called the childhood of motorization. In this phase the main problem is to create 

an efficient road transport system. Therefore the safety and the environment are 

secondary (Rumar et. al., 1998). 

In the second phase, the motorisation increases rapidly. The conditions of driving, such 

as the design of roads or vehicles, cannot keep up with the increase of motorisation. 

Because of the traffic increase the accident level is also higher, as the exposure is bigger. 

In this phase the value of safety increases, as the countries realise the safety problem. 

The countries develop measures to decrease the accident numbers. This stage is called 

the adolescence of road transport (Rumar et. al., 1998). 

In the next stage, the adult phase of road transport, the measures to increase the safety 

yield fruits. The motorisation increases slow, and the road safety improves (Rumar et. al., 

1998). 

In the last phase the motorisation increases slower or even is constant. Drastic 

countermeasures are taken to decrease the traffic accidents. This phase is called the 

maturity of road transport development (Rumar et. al., 1998). 

If the countries are situated in the first or the second phase they can be nominated as a 

developing country. If the country is in the adult or maturity stage, it can be classified as a 

developed country (Rumar et. al., 1998). 

 

3.1.2 Problems with different crash data definition 

When it comes to comparing the traffic safety of different countries, the crash data are 

conferred. Using this method it is very important to have in mind that there is no uniform 

definition of fatality. 

Although the Convention of Road Traffic defines a road death as “a person injured dies 

within 30 days of a crash and as a result of the crash”, not all countries use this definition 

(Jacobs et. al., 2000). The definition of a fatality varies from a person dying on the spot, to 

a person dying within one, three, six, seven or even 365 days. To consider those 

differences, an adjustment factor has to be used if a country does not apply the 30 days 

definition (Road Directorate, 1998). In Table 2, the adjustment factor for each definition is 

shown. 
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Definition 30 Day Total Adjustment Factor
On the spot 74% 1,35
1 day 77% 1,3
3 days 87% 1,15
6 days 92% 1,09
7 days 93% 1,08
30 days 100% 1
365 days 103% 0,97  

Table 2: Adjustment factors for different fatality definitions  
(according to Road Directorate, 1998) 

 

Another issue to consider is that the definition of an accident varies as well. The 

standard international definition of an injury road crash integrates a collision of a moving 

vehicle on a public road in which a road user (human or animal) is injured (IRTAD, 1992). 

Some countries, however, define an accident only if a motor vehicle is involved. This 

means that an accident within the groups of pedestrian and bicyclist are not taken into 

account (Jacobs et. al., 2000). 

 

3.2 Comparison between some Latin American Countries 

As it is not adequate to compare countries in different development phases, the 

countries to be compared must be classified. For this reason this paper divides the 

countries in three parts depending on the number of motor vehicles (MV) per inhabitant 

and compares them within these groups: 

 0-100 motor vehicles per 1000 inhabitants, 

 101-300 motor vehicles per 1000 inhabitants and 

 301 and more motor vehicles per 1000 inhabitants. 

 

All Latin American countries are considered here, apart from El Salvador, Guatemala, 

Puerto Rico and Venezuela where data was missing and Peru, as it was the only country 

to be in the group of 301 and more cars per 1000 and thus not comparable. As the latest 

available data for all these countries is from the year 1996, the countries are compared in 

this year. In the group of zero to 100 cars per 1000 inhabitants Bolivia, Belize, Colombia, 

Ecuador, Honduras, Nicaragua, Paraguay and Uruguay are located. In the second group 

of 101 to 300 cars per inhabitant Argentina, Brazil, Chile, Costa Rica, Panama and Mexico 

are situated. 

After classifying the countries in developing phases, the two most common ways to 

compare the traffic safety situation are either to compare the number of injury crashes per 
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million vehicle kilometres per annum or to compare the fatality rates, this means the 

number of the fatalities per 10.000 vehicles. The first method is mainly applied for 

developed countries and the second one for developing countries, as for most of the 

developing countries vehicle usage data is not available (Jacobs et. al., 2000). 

The countries mentioned above were compared by their fatality rates, considering the 

difference of fatality definition. This means the reported fatalities were corrected with the 

corresponding adjustment factor if needed. The numbers needed for this comparison can 

be seen in Table 3 for the country group of zero to 100 cars per 1000 inhabitants and in 

Table 4 for the country group of 101 to 300 cars per inhabitants. 

 

Country Fatality 
definition

MV in use 
1996

Population 
1996 

('000s)

MV per 
inhabitants

Reported 
Fatalities

Revised 
Fatalities

Fatality 
Rate

Paraguay scene 252861 4955 52 98 133 5,3
Bolivia scene 428478 7588 57 220 297 6,9
Ecuador scene 527373 11698 46 1112 1502 28,5
Honduras 1 201000 6101 33 523 680 33,8
Nicaragua scene 163710 4503 37 457 617 37,7
Uruguay scene 207742 3203 65 693 936 45,1
Belize scene 20170 222 91 69 94 46,6
Colombia scene 1434000 37451 39 7874 10630 74,1

 

Table 3: Results for the fatality rate for the country group of zero to 100 cars per 
1000 inhabitants (according to Jacobs et. al., 2000 and Road Directorate, 1998) 

 

Country Fatality 
definition

MV in use 
1996

Population 
1996 

('000s)

MV per 
inhabitants

Reported 
Fatalities

Revised 
Fatalities

Fatality 
Rate

Mexico scene 13303000 93182 143 3397 4586 3,4
Costa Rica scene 457735 3442 133 260 351 7,7

Brazil 30 26069000 161365 162 26903 26903 10,3
Argentina 30 5449640 35220 155 6473 6473 11,9
Panama 30 285640 2674 107 416 416 14,6

Chile 1 1622408 14419 113 1925 2503 15,4
 

Table 4: Results for the fatality rate for the country group of 100 to 300 cars per 
1000 inhabitants (according to Jacobs et. al., 2000 and Road Directorate, 1998) 

 

To point out what the results means for the traffic safety, Figure 4 shows the fatality 

rates results of the countries situated in the developing phase of zero to 100 cars per 

1000 inhabitants and Figure 5 below shows the calculated fatality rates of the countries of 

the developing group of 101 to 300 cars per inhabitants. 
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Figure 4: Fatality rates of countries in the developing phase of zero to 100 cars 

per 1000 inhabitants (according to Jacobs et. al., 2000 and Road Directorate, 1998) 
 

Figure 4 shows that the range within this group is very big. The safest country from a 

traffic point of view, Paraguay, has a fatality rate of 5,3 whereas Colombia with the worst 

traffic safety has a fatality rate approximately 14 times higher with a value of 74,1. Bolivia 

and Paraguay have a relative good traffic safety, Ecuador, Honduras, Nicaragua, Uruguay 

and Belize are in the middle and the outlier of this group is Colombia. 

Figure 5 shows that in the group of 101 to 300 motor vehicles per inhabitants the range 

is not so big. The country with the highest fatality rate in this class is Chile with 15,4, 

hence the most unsafe country concerning the traffic safety. The best country from a 

traffic safety point of view is Mexico, with a fatality rate of 3,4. 
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Figure 5: Fatality rates of countries in the developing phase of 101 to 300 cars per 
1000 inhabitants (according to Jacobs et. al., 2000 and Road Directorate, 1998) 
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Generally the fatality rates of the countries in the developing phase of 101 to 300 motor 

vehicles per 1000 inhabitants are lower than in the group of zero to 100 motor vehicles 

per inhabitant. This could be an indicator for these countries being in a higher 

development phase, as the lower fatality rates could be an indicator that the traffic safety 

has been gaining importance. 
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4 Bolivia’s situation in more detail 

4.1 General information 

To be able to analyse and understand the traffic safety situation in Bolivia it is important 

to know its background. Hence a summary of Bolivia’s most important facts is in the 

following subchapter. 

Bolivia is named after its independence fighter Simon Bolivar. The country gained its 

independence on August 6 in the year 1825. Before that date it was a colony of Spain. 

From then on Bolivia’s type of government has been a republic. Since then it has been a 

democracy even though there have been some dictatorships. But since 1982 the different 

governments have been continuously democratic (Central Intelligence Agency, 2004). 

Bolivia has borders to Argentina, Brazil, Chile, Paraguay and Peru. The total area is 

amounted to 1.098.580 square kilometres and the population was around 8.900.000 in the 

year 2003 (World Bank, 2004b). Bolivia has nine departments: Beni, Chuquisaca, 

Cochabamba, La Paz, Oruro, Pando, Potosi, Santa Cruz and Tarija. The seat of the 

government is located in the city of La Paz, whereas Sucre, the capital of Chuquisaca, is 

the legal capital and seat of judiciary of Bolivia (Central Intelligence Agency, 2004). 

Bolivia is a multiethnic society. The biggest ethnic groups each with 30 per cent of the 

population are the Quechua and the Mestizos. The Mestizos are a mixture between the 

Whites and Amerindian ancestry. The Aymara follow with 25 per cent of the population 

and the smallest group are the Whites with 15 per cent of the population. The official 

languages are therefore Spanish, Quechua and Aymara. The literacy, which is defined as 

the people that are fifteen or older and are able to read and write, is 87,2% (Central 

Intelligence Agency, 2004). 

The economy of Bolivia has made considerable progress in the 1990s, because since 

then the market-oriented economy has experienced some improvements. Bolivia became 

a member of the Southern Cone Common Market (Mercosur) and signed a free trade 

agreement with Mexico. But in spite of all that, in the year 1999 it was estimated that 70 

per cent of the population lived below the poverty line (Central Intelligence Agency, 2004). 

Bolivia’s Gross Domestic Product (GDP) 2003 was 8,024 million of US dollars (World 

Bank, 2004c). The main industries in Bolivia are mining, smelting, petroleum, food and 

beverages, tobacco, handicrafts and clothing. Its most important agriculture products are 

soybeans, coffee, coca, cotton, corn, sugarcane, rice and potatoes (Central Intelligence 

Agency, 2004). 

The geography is what makes Bolivia so special. Despite its location close to the 

Equator, Bolivia does not have many characteristics with the tropics. It is a country in 
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which the altitude varies a lot. Even though the highlands have poorer soils, a much 

colder and drier climate that does not hinder civilization settling in these heights. At all 

times a good part of its people has lived at an altitude of 1524 to 3962 metres above sea 

level (Klein, 1992). This makes the road planning and design even more difficult. 

The lowest point in Bolivia is at the Rio Paraguay, which is located 90 metres above the 

sea level. The highest mountain is the Nevado Sajama with an altitude of 6542 metres 

(Central Intelligence Agency, 2004). 

 

4.2 Bolivia’s network 

Bolivia’s road network is divided into three kinds of networks: the Fundamental, 

Departmental and Municipal Road Network. 

The Fundamental Road Network (see Appendix B) is in the responsibility of the Servicio 

Nacional de Caminos (National Highway Service). To be classified in this group the 

highways must have following characteristics: 

 “Connect the political capitals of the departments, 

 Allow the international connection with the main highways of the bordering 

countries and 

 Bind two or more highways of the Fundamental Road Network at determinate 

points” (Servicio Nacional de Caminos, 2004a). 

 

The Departmental Network is in the responsibility of the Servicios Departamentales de 

Caminos (Departmental Highway Service). The roads characteristics of this group are: 

 “Departmental Integration, 

 Connection with the Fundamental Network, 

 Road that pass near productive areas which are connected with them through 

the municipal roads and take the production to the consumption centres, 

 Bind directly or trough the Fundamental Network the province capitals with the 

department capital and 

 Connection with intermodal transport systems, which have a departmental 

importance” (Servicio Nacional de Caminos, 2004a). 
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The Municipal Network is in the responsibility of the community. These roads are 

characterized through: 

 “Supply roads for the Departmental or Fundamental Network and 

 Connect rural cities, communities or centres of production between province 

capitals or between province and department capitals” (Servicio Nacional de 

Caminos, 2004a). 

 

The distribution of the three different networks in the year 2003 is shown in Figure 6. It is 

obvious that the Municipal Road Network is the biggest one with 57 per cent of the total 

network. The Fundamental and Departmental Road Network are almost commensurate 

with 20 and 23 per cent. The numbers of kilometres of the different road network are 

specified in Table 5. 

 

Bolivia's Road Networks 2003

20,17%

23,41%
56,41%

Fundamental
Departamental
Municipal

 
Figure 6: Distribution of Bolivia’s roads networks 2003  
(according to Servicio Nacional de Caminos, 2004b) 

 

Another way of classifying Bolivia’s roads is to divide them up according to their 

surfaces. In this paper Bolivia’s roads surfaces will be divided in three main kinds. The 

surfaces can be covered with pavement, this means in Bolivia that they are asphalted or 

concreted, with gravel or they can be earth roads. As expected the group of earth roads is 

the biggest one with 63 per cent of the total road surfaces, followed by the gravel roads 

with 30 per cent and finally the paved routes with seven per cent; all these numbers are 

from the year 2003. This distribution can be seen in Figure 7. 
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Bolivia's Roads Surfaces 2003
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Figure 7: Distribution of Bolivia’s roads surfaces 2003  
(according to Servicio Nacional de Caminos, 2004b) 

 

The numbers of road kilometres 2003 with different surfaces are specified in Table 5, as 

well as the road kilometres pertaining to different road networks. 

 

Pavement Gravel Earth TOTAL
 Fundamental 4 032 4 738 3 485 12 255
 Departmental 195 6 928 7 101 14 224
 Municipal 64 6 848 27 360 34 272

TOTAL 4 291 18 514 37 946 60 751

TYPE OF NETWORK
TYPE OF SURFACE

 
Table 5: Numbers of kilometres of the different road network and the different 

road surfaces 2003 (according to Servicio Nacional de Caminos, 2004b) 
 

The total road network of Bolivia has 60751 kilometres, of which 4291 km are pavement 

roads, 18514 km gravel and 37946 km earth roads, the Fundamental Road Network 

contains 12255 km, the Departmental Network 14224 km and the Municipal Network 

holds 34272 km. 

The distribution of the total network in the different departments is of interest as well, 

because it tells something about the exposure. That is why in Figure 8 shows this 

distribution. 
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Departments Network Distribution
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Figure 8: Distribution of Bolivia’s network in the nine departments  

(according to Servicio Nacional de Caminos, 2004b) 
 

Santa Cruz, Potosi, La Paz and Cochabamba are the departments with the biggest 

network parts holding 10,2 per cent and 12302 km, 19 per cent and 11570 km, 15,8 per 

cent and 9584 km and 12,6 per cent and 7662 km. The departments that follow are 

Chuquisaca with 9,6 per cent and 5854 km, Oruro with 9,2 per cent and 5573 km and 

Beni with 6,3 per cent and 3811 km. The departments with the least number of kilometres 

are Tarija and Pando with 4,6 and 2,7 per cent or 2765 km and 1630 km (Servicio 

Nacional de Caminos, 2004b). 

In Table 6 one can see a list of registered vehicles according to their type in the year 

2003. This shows that the traffic in Bolivia is homogeneous. That is that the majority of the 

vehicles are four wheelers. 

 

Type of vehicle Bolivia
Traktor 690
Two wheelers 20395
Quad 65
Passanger car 329528
Cross-country vehicle 33527
Bus 19691
Lorry 54423
Total 458319  

Table 6: List of registered vehicles according to their type in 2003  
(according to RUA, 2005) 
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4.3 Traffic incidents in Bolivia 

The number of accidents, fatalities and injuries, which occurred during the years 1999 to 

2003, are listed in Table 7. As one can see there is no clear trend of increase or decrease 

of the accident number as well as the number of injuries from these accidents. But the 

number of fatalities caused by road traffic accidents seems to decrease since 2000. 

This might have to be attributed to an improvement in passive safety, as by this 

procedure the severity of an accident can be reduced. 

 

Year Accident Number Fatality Injurys
1999 24729 620 5688
2000 19834 801 6445
2001 19239 690 7281
2002 16468 666 7093
2003 18458 613 7632  

Table 7: Number of accidents, fatalities and injuries occurred during the years 
1999 to 2003 (according to PAHO, 2004) 

 

A classification of the accidents during the year 2003, shows the types of accidents and 

the causes of the crashes. According to the National Police of Bolivia there are seven 

types of accidents: Run over, collision, collision with a fixed object, roll over, stick or slide, 

downfall of passenger or people and vehicle burning. In Figure 9 the percentage of each 

accident type is shown. 

 

 

Figure 9: Percentages of the seven accident types 2003 (according to PAHO, 2004) 
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From this Figure 9 it is obvious that the most frequent accident types are in the first 

place collisions with 50,35 per cent or 9293 accidents, followed by clashes with a fixed 

object with 23,18 per cent or 4279 accidents and run overs with 20,33 per cent or 3753 

accidents 

In Figure 10, the percentages of the number of fatalities per accident type in the year 

2003 are shown. 
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Figure 10: Percentages of fatalities per accident type 2003  

(according to PAHO, 2004) 
 

One can see that even though the accident type sticks/slide plays only a marginal role in 

the percentages of accident types, it is the type that causes the second most fatalities with 

23,82 per cent and 146 cases. Mainly responsible for road accident fatalities are the run 

overs with 37,52 per cent and 230 fatalities. The third place of causing fatalities is taken 

by the accident type collision with 19,09 per cent and 117 fatalities. 

To be able to reduce the road traffic accidents, it is necessary to look at the factors that 

have caused them. Only if one knows which cause was responsible for the accident, one 

can create effective countermeasures. In the year 2003 Bolivia’s accidents have been 

classified into 13 accident causes: mechanical error, drunkenness, driver’s inadvertency, 

pedestrian’s imprudence, dangerous parking, omission of traffic signs, speeding, bad 

steering, disrespect of right of way, dangerous crossing, lack of lights, not obeying the 

traffic regulations and other causes. In Figure 11 the number of accidents per cause is 

shown. 
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Accident Number per Accident Cause 2003
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Figure 11: Accident number per accident causes 2003 (according to PAHO, 2004) 
 

It is obvious, which are the main causes for road traffic accidents. Driver’s inadvertency, 

this means for example disrespecting red traffic light or not using the indicator, is 

responsible for 46,71 per cent. The cause in second place is the speeding with 17,87 per 

cent, followed by the drunkenness with 16,34 per cent. The measures for reducing the 

accidents should therefore concentrate on these three causes. 

To be able to derive suggestions for an improvement, it is important to know the current 

situation of the safety. Therefore it is essential to analyse, how the road traffic is regulated 

in Bolivia. Chapter 4.4 will make a summary of the most important regulations. 

 

4.4 Regulation of the road traffic in Bolivia 

The road traffic of Bolivia is ruled by the “Código de Transito” (Highway Code) and the 

“Reglamento del Código de Tránsito” (Commands of the Highway Code). The Highway 

Code is divided into seven parts. The first part contains preliminary such devices as 

arrangements about the vehicles or public roads. The second section deals with the traffic 

circulation such as speed, road signs or pedestrian. The third part contains devices 

especially for the drivers, for instance their rights and their duties or the classification of 

drivers. The rules in the fourth segment are destined for the public service. The fifth 
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chapter regulates the documents and registrations; this means the regulation of driving 

licenses or the registration of vehicles. In the sixth part the violations and their 

punishments are determined. The last section contains final devices, e.g. which traffic 

member has priority or special rules (Govierno Boliviano 2004).  

The National Service of Traffic (Servicio Nacional de Transito) is responsible for the 

compliances of these regulations. The Highway Code is valid since 1973, the Commands 

of the Highway Code were established five years later (Govierno Boliviano 2004). Since 

then it has not been renewed. 

In the following subtitles only a small extract of the Highway Code, which the emphasis 

of this report is put on, will be described. Table 8 shows the chapters of the Highway Code 

to which the subtitles belong. 

 

Regarded Subjects Chapter of the Highway Code
Speed limits Chapter 2
Safety rules Chapter 3g y
Violations Chapter 6
Conditions for Driving License Chapter 3  

Table 8: Regarded subjects from selected chapters 
 

4.4.1 Speed limits 

Depending on which area you drive in the speed limits are determined. For the rural 

areas the following speed limits are valid: 

 On highways with pavement the maximum speed limit is 80 km per hour and 

 On the roads made of gravel or earth the maximum speed limit is 70 km per 

hour. 

 

In the urban areas the speed limits are defined as follow (Govierno Boliviano 2004): 
 10 km per hour in school or military zones, defining the zones 50 metres before 

and after such establishment, 

 20 km per hour in streets where the circulation of pedestrians and vehicles are 

intense and 

 40 km per hour in bigger streets with priority. 

 

To detect the speed, every department has one measurement device, and the police 

only controls the speed in holiday periods (General Command of the Police, 2005). 
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4.4.2 Safety rules 

In this paragraph only the most important rules are mentioned concerning the traffic 

safety. For example moped and motor-bike drivers are required to use a helmet. It is 

mandatory for vehicles to undergo an inspection every four months to guarantee the good 

condition of the vehicle. 

All drivers also have a card index, in which the accidents and violations are registered. If 

an accident occurs the traffic police will fill in a report, which contains the location, day and 

time of the accident and the names of the car drivers. It will also include the analysis of 

the possible accident causes. 

Children, elderly, amaurotics and disabled people enjoy priority as they are considered 

to be the most vulnerable ones. According to the Highway Code, children should learn in 

school, how to behave in the traffic. 

It is explicitly forbidden to drive under the influence of alcohol or under the influence of 

drugs. (Govierno Boliviano 2004). Furthermore the legal Blood Alcohol Concentration 

(BAC) limit is defined to be 0,15 BAC. To control if the drivers are drunk, there are nine 

measurement devices, one in every department. These testings are carried out in urban 

areas every Friday and Saturday from midnight (General Command of the Police, 2005). 

 

4.4.3 Punishment of Highway Code violations 

The violations of the Highway Code are classified into three groups: first, second and 

third order, where the first order violations are the most serious ones. The following are 

considered to be the worst violations (Govierno Boliviano 2004): 

 Drive a car in a state of drunkenness or under the influence of drugs, which is 

punished the first time with 400 Bolivian Bolivianos BOB (approximately 387 

SEK), the second time with a revocation of the driving license for one year and 

for the third time with a definite suspension of the driving license. If people die or 

get seriously injured in an accident caused because of drunkenness the penalty 

will be an immediately definite suspension of the driving license. 

 Exceed of speed limit, the driver will have to pay a fine of 200 BOB 

(approximately 194 SEK). 

 Not giving in a report in case of an accident to the traffic police will be punished 

with a mulct of 200 BOB. 

 The consequence of driving a car without lights will be a penalty of 100 BOB 

(approximately 97 SEK). 
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Some examples of second order violations of are listed below (Govierno Boliviano 

2004): 

 Not realising the inspections during the time interval determined in the Highway 

Code, which has as consequence a fee of 100 BOB. 

 Crossing from one sidewalk to another without using the crosswalk, the 

pedestrian will be one day under arrest. 

 Drunken pedestrians that are a danger for the traffic safety will have to be two 

day under arrest. 

 The one who drives over a red traffic light will have to pay a mulct of 50 BOB 

(approximately 49 SEK). 

 

Some instances of third order violations, which are followed by less serious 

consequences are compiled now (Govierno Boliviano 2004): 

 Driving a vehicle without carrying you the driving license with you will be 

punished by a fee of 20 BOB (approximately 19 SEK). 

 Violating the right of way, will be punished with a mulct of 20 BOB. 

 Not using a helmet as moped and motor-bike driver. The consequence of this 

violation is also a penalty of 20 BOB. 

 

The difference of the first, second and third order violations is that in the first order 

violation it is not possible to set free on bail whereas you are allowed to buy off for the 

other two violations. 

 

4.4.4 Conditions for driving license 

To sign up for the Driving Licence exam you have to be at least 18 years old. 

Furthermore a certification of a general practitioner and an oculist must be presented, in 

order to confirm the good conditions of the future driver. One must also have concluded 

the junior high school. After this the claimant has to participate in classes of an authorised 

driving school, until the driving teacher determines that the future driver is qualified to 

attend the driving exam (Govierno Boliviano 2004).  

If the aspirant conforms entirely to the requirements he can present to the driving license 

exam. The driving license exam is divided in three parts: a psychological test, a practical 

exam and a theoretical test about the traffic rules and traffic lights (Govierno Boliviano 

2004). 
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4.4.5 Safety campaigns and workshops 

After realizing the existence of road safety problems, safety campaigns can be utilised to 

improve the situation by creating awareness of the problem and proposing solutions. 

Unfortunately there have not been many traffic safety campaigns in Bolivia in the past. 

In the last five years there was one that has been taken place. It was in the scope of 

World Health Day 2004, which was dedicated to the road safety. 

This campaign was organized by the World Health Organization (WHO) in collaboration 

with the Ministry of Health and Sport and the National Police of Bolivia. Stickers and post 

cards were distributed with the inscription “ROAD SAFETY is no accident” (see Appendix 

C). Newspapers with relevant subject such as “Traffic-related deaths in the Americas” or 

“Dealing with the hidden epidemic of traffic injuries” were handed out to adults. For 

children a colouring book was made, in which educational drawings show how to behave 

in the traffic (see Appendix D) (General Command of the Police, 2005). 

Another step to enhance the road safety is to analyse the traffic situation. Therefore a 

workshop can be organized, where all the involved groups can discuss their perspectives 

of the situation. The department of Cochabamba can be named as an example for this. 

The Medic Society for Public Health of Cochabamba has organised a workshop for 

preventing road traffic accidents in Cochabamba. 

In this workshop different parties were incorporated, such as the National Police, 

National Highway Service, Ministry of Health, Pan American Health Organization, 

Organizations of Chauffeurs’ Labour Union, etc. This workshop took place for two days in 

2003. First there was the presentation of all parties, a statistical resume of the 

departmental road accidents and their causes, as well as a report on the observation of 

accidents involving people in hospitals were shown. Afterwards, the participants were 

divided into small groups to discuss and to develop measures to enhance the road safety. 

Finally the following conclusions and recommendations were brought forward (Sociedad 

Médica de Salud Publica de Cochabamba, 2003): 

 Coordination between the Health and Police has to be created in order to 

establish a good data base, in which the fatalities, injured people and the 

accident cause are registered. 

 Update the Highway Code, 

 Distribute the updated Highway Code to drivers, pedestrian and authorities, 

 Elaborate road traffic education and organise information safety campaigns, 

 Design and implement controls to ensure the compliance of the traffic rules and 

 Parse the actual traffic situation and develop a national road safety programme 

After analysing the actual state of traffic safety in Bolivia, it is now time to think about the 

measures that can be introduced to enhance the situation. 
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5 Measures in the future 
This chapter discusses, what can be done in the future to improve road traffic safety in 

Bolivia. First there will be a description of how to develop a National Road Safety 

Programme. Later on, specific countermeasures for the main accident causes, speeding 

and driving under the influence of alcohol, will be presented. The cause “driver’s 

inadvertency” will be disregarded given that it is a very vague perception, which does not 

allow to develop retaliatory actions for this cause. For this purpose driver’s inadvertency 

should be classified into smaller subgroups. 

The countermeasures for speeding and driving under the influence of alcohol described 

below first of all follow the goal to change the behaviour of the people who act against the 

traffic rules. Secondly it is intended to deter the ones, who have not yet behaved 

inadequately, from doing it. Thereby the exposure of “dangerous drivers” ought to be 

reduced. Thus, the risk and the severity of injury decline as well. This was explained in 

Figure 1 in Chapter 2. With a decrease of the exposure the volume of the cuboid 

diminishes, that means the size of the road traffic problem shrinks. 

 

5.1 National road safety programme 

To improve the actual state, regardless of the situation, it is important to have some 

goals. A National Road Safety Programme therefore contains such goals and ways how 

these goals are to be reached. The advantage is that the goals become more transparent 

for every party that is involved, it motivates everyone to achieve the targets and it allows 

analysing the results and modifying them if needed. 

The General Command of the Police of Bolivia states that there is no National Road 

Safety Programme (General Command of the Police, 2005), therefore it should be 

developed in the future. In  

Figure 12 the planning procedure for developing and implementing road safety 

programmes is pictured. In the next paragraphs each step will be explained in more 

detailed. 
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Figure 12: Planning procedure for developing and implementing road safety 

programmes (according to OECD 2002) 
 

Formulation of a vision or philosophy 

To formulate a vision or a philosophy, it is necessary to know how these terms are 

defined. In this report vision and philosophy is considered to be the same. 

Visions are thought of as long term desires to improve the road safety. In Sweden for 

example there is the Vision Zero, which means that “nobody should be killed or seriously 

injured within the road transport system (Vision Zero), and the road transport systems’ 

structure and function must be brought into line with the demands this goal entails” 

(Vägverket 1999). Of course such a vision would be illusionary for Bolivia at this point in 

time. Therefore an adequate vision has to be elaborated, regarding the conditions of 

Bolivia’s society. A possible vision could help to become the safest Latin American 

country in the group of zero to 100 cars per 1000 inhabitants. Furthermore a good vision 

should be (OECD 2002): 

 “Understandable: provide a clear, easy-to-explain description of the future, 

 Desirable: appealing to different road-user groups in the long term, 

 Feasible: realistic, achievable in the long term, 

 Guiding: useful in political decision making, 

 Motivating: all responsible agencies are ready to work for it and 

 Flexible: it should both stimulate initiatives and be adaptable to changing 

conditions.” 
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Target Setting 

The target setting and the problem analysis should be carried out simultaneously. The 

problem analysis will be explained after the target setting. 

Targets are defined as goals that should be achieved in the short term. There are two 

types of targets, “top down” and “bottom up” targets. A “top down” target is based on an 

idealistic objective. That means, it starts from the top (the idealistic objective) and goes 

down to the objective that can be reached. The “bottom up” targets are based in 

realistically estimated objectives and try to reach the optimum from the bottom. Both kinds 

have advantages, the “bottom up” targets are more likely to be accepted by the public, 

and the “top down” targets create more ambition to improve the road safety. 

According to the report of the OECD 1994 setting targets for the traffic safety contributes 

to increasing the probability that measures will be implemented to improve the situation, 

and quantifying targets are more successful than targets that are not quantified. Therefore 

targets should be formulated, so it can be evaluated if they have been reached or not. 

Some examples for targets in Bolivia could be for example to reduce the accidents 

caused by speeding by a certain percentage within a certain time period or to decrease 

the number of drunken drivers by a certain percentage within a certain time period, since 

both causes are mainly responsible for the road crashes. The specific percentages and 

time periods should be a challenge but also not too hard to accomplished. 

 

Problem Analysis 

In this phase the causes of the traffic road safety problems should be determined. 

Therefore accident analyses are essential. However, to be able to carry out an effective 

accident analyses, good crash data is needed. This requirement is not yet fulfilled in many 

developing countries. 

In Bolivia there is an existing accident database, which needs to be enhanced. For 

example there is no information on the type of people (passenger, driver, pedestrian, etc.) 

were involved in the accident. Another improvement would be to introduce a more detailed 

classification of the victims’ ages. The age classification in Bolivia is only divided in two 

groups: the minor and the full age accident victims. For a better understanding of the 

target group of the measure, the age classification should be more precise. 

Furthermore the problem analysis should also contain some studies on the future traffic 

trends. This way the measurements can be customised to future conditions. In countries 

where the budget is limited, the problem analysis can be used to determine the priority 

areas where the countermeasures should be implemented. 
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Developing Safety Measures 

There are many ways to categorise traffic safety measures. In this paper the measures 

will be divided into three groups: engineering, enforcement and education. Later in this 

paper possible countermeasures for the main accident causes will be discussed. In each 

case some advice will be given. Alternatively categorising measures could be to define, if 

they decrease the exposure, the risk or the severity of an accident. This would correspond 

to the idea of the cuboid in Figure 2. Anyway, the separation into engineering, 

enforcement and education is more concise, which is why this alternative is being chosen 

in the report. 

Selecting measures obviously depends on the goals you want to achieve, but they are 

also determined by the budget that each country can spend. That is why the process of 

developing safety measures goes hand in hand with the socio-economic appraisals. 

 

Social-economic appraisals 

There are three different approaches to calculate the social economic appraisals: 

 Benefit-Cost Analysis, 

 Cost-Effectiveness Analysis and 

 Multi–Criteria Analysis. 

 

Benefit-Cost analyse is “a systematic process for calculating and comparing benefits 

and cost of a project for two purposes: 
 To determine if it is a sound investment (justification/feasibility) and 

 To see how it compares with alternate projects (ranking/priority assignment)” 

(Caltrans, 2004). 

 

Benefit-Cost Analysis works by first defining the project and any alternatives, then 

identifying, measuring, and estimating the benefits and costs of each. Some typical 

benefits are travel time or delay reduction, accident reduction, emissions reduction and 

vehicle operating cost reduction. Some typical costs are design planning, construction, 

maintenance, operation and rehabilitation. The most applied technique is the Benefit-Cost 

Analysis. 

The Cost-Effectiveness method is a technique which presents the cost and effects of an 

intervention and an alternative as the ratio of incremental cost and incremental effect 

(Harvard, 2004). It can be used in accident prevention to see which measure is the most 

effective one corresponding to its cost in terms of reducing road accidents. 
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“Multi-Criteria Analysis starts from a set of policy criteria that are relevant to the 

evaluation of a road safety project in terms of general objectives. Value scales and 

weighting schemes are used to indicate a value trade-off between criteria or objectives” 

(OECD 2002). 

 

Safety programme 

It is important that all parties are represented in this process, since all of them have 

different interest. The aim should be to develop a safety programme, which every 

participant tolerates. That means the different groups should achieve a consensus at 

decision on the programme in order to guarantee its effectiveness. The groups that should 

be involved in the traffic safety policy are: government and legislative bodies, media, 

professionals, police, industry, user/citizens as well as nongovernmental organizations 

(WHO 2004). 

After all these steps have been executed, the safety programme can finally be 

implemented. 

 

Evaluation and monitoring 

After a while, the safety programme should be evaluated; this means to control if the 

measures were successful in accomplishing the targets that were preassigned or if the 

trend implies that the target will be achieved in the determined time. 

Thus the measures that help to improve road safety can be maintained and the others 

can be abolished, so that no money is wasted. Instead of the unsuccessful 

countermeasures new solutions have to be found. In these cases one has to go back to 

the stage of developing countermeasures and repeat the procedure. 

 

5.2 Countermeasures for speeding 

It is very important to understand to what extent speeding influences the risk that an 

accident occurs and the severity of a given accident. 

It is obvious that with a higher velocity the driver as well as the other road user have less 

time available to avoid an accident. This means they have less time to decide what action 

to take in such a situation and less time to take actually the adequate action. In any case, 

a car travelling at a higher speed is more difficult to manoeuvre. Hence crash risk 

increases with higher speed because the driver and the other road user have less time to 

react in a situation of danger. 

Many studies show that the severity of an accident increases with higher velocity. This 

paper will only present the result of an Australian study, which analyses the relationship 
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between speeding and casualty crash in a 60 km per hour speed limit zone. The results 

can be seen in Table 9. 

 

Speed km/h Relative risk
60 1,00 (base)
65 2
70 4,16
75 10,6
80 31,81
85 56,55  

Table 9: Correlation between speed and casualty accident risk (RTA, 2000a) 
 

This results lead to the conclusion that “in a 60 km/h speed limit area, the risk of 

involvement in a casualty crash doubles with each 5 km/ h increase in travelling speed 

above 60 km/h” (RTA, 2000a) 

This effect of speed can easily be explained by the formula of kinetic energy, which must 

be dissipated in a case of an accident. The formula says: 

 

2

2
1

= vmE  

where: 

E is the kinetic energy 

m is the mass and  

v is the velocity 

 

Clearly speed plays an important role, as it goes in squared. That is why small 

differences in travelling speed, before braking begins, can result in large differences in 

impact. 

As mentioned above the countermeasures for speeding and the other main causes for 

accidents will be divided in engineering, enforcement and education. There are plenty of 

countermeasures that can be applied for speeding. In this subchapter only those will be 

listed, which are convenient for Bolivia. 

As Bolivia does not have unlimited resources for enhancing the road traffic safety, the 

countermeasures mentioned below are all low cost measures. Furthermore to save 

money those methods should be applied primarily to so-called “black spots”. 

But how should the black spots be identified? As there is no universal definition of black 

spots (BTRE, 2002), it is up to every country to determine them. “The basic approach for 

black spot identification is characterised by applying statistical analysis and mapping 
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based on the historical accidents records of the road network” (European Commission, 

2003). Therefore a detailed accident database is necessary. 

As the risk of a crash is not uniformly distributed over the road network there are certain 

locations, where the level of risk is higher. Therefore the number of accidents will be 

higher at these high-risk locations. Such locations are described as “crash concentrated, 

high hazard, hazardous or black spot sites” (BTRE, 2002). In Germany for example the 

black spots are defined as locations where five similar accidents occurred during a time 

period of one year (European Commission, 2003). As the crash situation is different in 

Bolivia, an appropriate number of accidents that defines black spots should be determined 

after analysing the accident database. 

 

5.2.1 Engineering 

If one speaks of engineering countermeasures, one means the use of engineering 

techniques to achieve a safer movement of the road users. 

To decrease the speeding drivers, a basic approach should be to put the traffic signs, 

which contain the speed limits, good visibility, so that all drivers know, how fast they are 

allowed to drive. 

Going deeper a method to reduce the travelling speed in Bolivia could be the perceptual 

countermeasures. The purpose of perceptual countermeasures is to reduce the 

perception of safety without actually reducing the safety of the road, as the choice of 

speed is based on the notion of the relative safety. It is a way to manipulate the drivers’ 

behaviour to slow down. An example for perceptual countermeasure is the peripheral 

transverse lines, which you can see in Figure 13. 

 

 
Figure 13: Peripheral transverse lines (ATSB, 1999) 

 

Such transverse lines are usually located on the approach to a hazard such as 

intersections. They are 60 cm wide and 60 cm long. The peripheral transverse lines 
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achieve slightler speed reductions than the transverse lines across the whole lane (by up 

to 11 km per hour), but they have the big advantage of lower costs. The implementation 

costs are lower, because less paint is used. Also the maintenance costs are lower due to 

minimal driving over them. (ATSB, 1999). This countermeasure can be implemented in 

urban as well as in rural areas. 

To reduce the speed in curves the placement of lateral (till three metres) and ascending 

(from one metre to two metres) posts on the outside of the curve seems to be an effective 

method. With this tool the speed could be reduced up to 1.4 km per hour for both the left 

and the right curve (ATSB, 1999). The method is designed for curves that are located in 

rural areas. One can see the installation of this measure in Figure 14. 

 

 
Figure 14: Lateral and ascending placement outside (ATSB, 1999) 

 
Regarding the road traffic in urban areas traffic calming is an efficient instrument to 

reduce the speed. There is no clear definition of what traffic calming is, but one can say 

that the objectives of traffic calming are “to reduce vehicle speeds, (and/or) traffic volumes 

(and/or) travel patterns, thereby improving traffic safety, and quality of life in the urban 

environment, but with due regard to mobility and accessibility” (Transportation Planning 

and Management Directorate, 2002). This means that the area where the traffic calming 

measure will be implemented has to be well examined thoroughly, so that suitable 

instruments for the surrounding can be installed. 

To reduce the speed in urban areas in Bolivia, it would be good to introduce chokers. A 

choker (see Figure 15) is an instrument of traffic calming; it is a narrowing of a street at an 

intersection, mid-block or a segment of a street. Thereby the pedestrians have a shorter 

distance to cross and the driver reduces the speed because of the narrowing. 
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Figure 15: Choker (New England Section, 2000) 

 

Also speed humps can be an effective method to reduce the speed in certain areas. The 

big advantage is that they are a low cost method. The danger is that because of being 

relatively cheap, they are installed in an excessive way. The consequence of their abuse 

is that drivers do no longer accept them as a countermeasure for speed and drive with the 

same velocity as before the introduction of these instruments, ignoring that they are in 

position. To get more public acceptance the speed humps could be replaced by raised 

crosswalks or raised intersection. Then the drivers would see more clearly, that the 

measure has been installed to improve the pedestrians’ safety in a hazardous location. 

The costs for traffic calming would increase if the speed humps were expanded into 

crosswalks or intersections. 

 

5.2.2 Enforcement 

Enforcement, from a traffic safety point of view is a measure to make the road users 

obey to the traffic rules. The aim is to control road users’ behaviour by preventive, 

persuasive and punitive measures in order to create a safer and more efficient movement 

of traffic (OECD, 1974). 

“The enforcement system is based on the principle of deterrence which is defined as the 

omission of an act as a response to the perceived risk and fear for contrary behaviour” 

(Zaal, 1994). This means that the perceived risk is the factor that has the greatest 

influence on making road users conform to the traffic laws. To make this happen, the 

traffic law enforcement must be composed of three step-wise elements: 

 Legislation, 

 Traffic policing and 

 Legal sanctions. 
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The first step to decrease speeding behaviour is to create laws that determine the 

speeds for different road types. With such speed limits it should be ensured that drivers 

know the adequate driving speed and arrive safely at their destinations. With the 

implementation of speed limits the speeding behaviour can be detected clearly and thus 

enforcement measurements can be realised. 

The speed enforcement can be divided into two categories: the traditional speed 

enforcement and the automated speed enforcement. The traditional speed enforcement 

includes the highly visible and the non-visible enforcement as well as the stationary and 

moving police vehicle. There are many studies that analyse which of the four ways of 

traditional enforcement is the best, but the results are not uniform (Zaal, 1994). However, 

all these types of enforcement have the same problem, namely the limited policing 

resources available in comparison to the relative high number of speeding drivers. This 

leads to a low perceived risk of being caught. Hence there will not be a significant change 

of speeding behaviour. 

The main difference between the traditional and the automated speed enforcement is 

that by the automated speed enforcement there is no longer a need of police officers on 

the spot. The most typical automated speed method is the speed camera, which detects 

the exceeding of a speed limit and records a picture of the driver and the number plates of 

the vehicle. With this method one can counter the lack of policing resources that are 

necessary to create a perceived risk of being caught. Another advantage is the increase 

detection rates due to automated speed enforcement. 

Generally one can say that speed camera devices are cost effective, although it involves 

relatively high initial purchase and deployment costs, because you collect the fees and 

save the cost of accidents that are avoided because of this countermeasure (Zaal, 1994).  

The legal sanctions can be carried out as monetary fines, suspension of the driving 

licence or imprisonment. The monetary fees can be also depending on the driver’s 

income. 

 

5.2.3 Education 

In general the education of road users can be affected by two different ways. First there 

is formal education through the government and school and secondly there are informal 

approaches to transfer the knowledge through the family or peers. Depending on the 

target group both methods gain different emphasis. For example in the education of young 

people the influence of peers will be more important than in the education of adults, as 

adolescents are more dependent on the opinion of third parties. 
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Another way of classifying education campaigns is to distinguished by the target groups. 

There are the “top-down” education measures; these measures are raised by experts, 

which try to teach the whole population how to behave right. The alternative is the 

“bottom-up” strategy, which want to show one’s choices of comportment, without a 

moralizing undertone. The “bottom-up” measures are targeted to specific groups, such as 

adolescents, to raise awareness and change behaviour in these groups. 

The government can also educate the population by informative and educational 

advertising. These advertisements can be broadcasted on radio stations, in TV channels, 

in print media or they can be put up as posters all over the country. 

The education with respect to speeding should point out, that even small discrepancies 

above the speed limits can have severe consequences. For the education of adolescents 

much time should be spend to discuss the following issues: time-speed-distance-

estimates, breaking time and distance, decision making in traffic situations and hazard 

identification. These debates should already take place during the driving lessons, which 

are necessary to get the license. If the target group is aware of the consequences of 

speeding, they can take better decisions how to behave in the road traffic. To demonstrate 

the extension of the braking distance by increased speed, the pupils could be told to do a 

full braking with two different speeds, in order to measure the length of the difference. 

To show these ramifications not only to adolescence, one should broadcast 

advertisements, in which the danger of speeding is shown. An alternative is to situate 

posters with an anti-speeding slogan at roadsides. The positioning must be done with 

caution, in order to not distract the drivers while driving. An advantage of this method is 

that hereby the target group can be addressed directly. 

 

5.3 Countermeasures for driving under the influence of alcohol 

A main reason for so many intoxicated conductors is the underestimation of the alcohol 

consumption hazard. The drivers are not aware of the effect that alcohol has on their 

senses and their physical condition, even in a small amount. It is proved that alcohol 

affects the senses as follows (BADS, 2005): 

 “Below 0,02 BAC: Uninhibition impact and increase of loquacity, 

 As from 0,03 BAC: First impairments such as field of vision limitation and 

problems with distance estimation, 

 As from 0,05 BAC: Clear dwindling of ability to respond, 
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 As from 0,08 BAC: First disturbance of equilibrium and restriction of field of view 

(tunnel vision) and 

 Between 0,1 BAC and 0,15 BAC: Increase of aggression and willingness of risk”. 

 

The effects of alcohol on the physical condition are (Deutscher Verkehrssicherheitsrat, 

1999): 

 “Overestimation of one’s own capabilities: With alcohol consumption the self-

criticism decreases. 

 Increase of willingness of risk: The sense of responsibility drops away, the 

drivers’ behaviour gets more hazardous. 

 In addition alcohol consumption leads to loss of control.” 

 

That is why it is very important to make clear how alcohol consumption affects the risk of 

being involved in a car crash. This risk is shown in Table 10, it displays the exponential 

increase of the accident risk associated with different Blood Alcohol Concentrations 

(BAC). The probability illustrated is relative to a zero BAC. 

 

BAC Probability (relative to zero BAC)
0,5 Twice
0,8 7 times
1,5 25 times  

Table 10: Probability to be involved in a crash at different BACs (RTA 2000b) 

 
Another problem with drink driving is that societies in many developing countries do not 

yet consider this behaviour to be uncondonable, though there are some regulations for it. 

The society plays down the “driving under the influence of alcohol” violation. 

 

5.3.1 Engineering 

To go against drink driving in engineering terms one cannot do very much. This paper 

will only discuss the method of installing a Breath Alcohol Ignition Interlock Device (BAIID) 

in the vehicle. The purpose of this instrument is to impede drivers to start the engine, if 

their BAC level is above the legal limit, which can be adjusted in the BAIID. For this a 

breath testing device is connected to the ignition system of a motor. 

That means that the BAIID consists of two elements: the component that is attached to 

the car (control module or relay module) and the component which executes the breath 

analysis, also called sample head (SWOV, 2001). 
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The purpose of the relay module is to: 

 “source and condition power for the operation of the ignition interlock device, 

 prevent starting of the vehicle, 

 enable starting of the vehicle after valid breath test, 

 detect the starting (running condition) of the vehicle, 

 detect attempts to start the vehicle and 

 sound an alarm (horn) if violation is committed” (Corneau, 2000). 

 

The function of the sample head obviously is to detect whether the driver’s alcohol 

concentration is below or above the allowed alcohol consumption level. 

One can distinguish between two technologies, which are used in BAIIDs: 

semiconductor technology, this is the most common one and the electrochemical sensing 

technology. 

On the one hand the semiconductor is not very cost-intensive. However on the other 

hand it has to be calibrated frequently and it does not only respond to alcohol but also to 

combustible gases and vapours, such as cigarette smoke or vehicle exhaust. This can 

lead to not allowing a driver to use his car, although he has not drunk too much. 

The advantage of the newer electrochemical sensing technology is that it only responds 

to alcohol, so that this technology cannot obtain incorrect results. The problem with the 

electrochemical sensors is that it might be too expansive especially for developing 

countries. 

In general the difficulty with BAIID consists in the protection of the method against 

cheating. The two most common frauds are bypassing the BAIID and to tampering with 

the BAIID. Protection against bypassing can be made by installing a breath-pulse code. It 

identifies the driver, so no one else can breathe for him. To fight against the problem of 

tampering the wrings and circuits have to be sealed in a manner that makes it easy to 

detect any attempts of cheating. 

 

5.3.2 Enforcement 

The first step to counteract drink driving is to determine a legal blood alcohol 

concentration, instead of focusing on behavioural impairment. Hereby it is clearly defined 

of what a BAC level it is still allowed to drive, and what BAC level is against the traffic 

rules. It should be considered to decrease the actual legal BAC level in Bolivia from 0,15 

BAC, as it is relative high if one bears in mind that at this BAC the probability is about 25 

times higher to be involved in an accident in comparison to a zero BAC. 



5 Measures in the future 

40 

Another way to reduce the consumption of alcohol is to increase the taxation of alcoholic 

of alcoholic beverages. Since Bolivia the taxation of beer, wine and spirits is the same, 15 

per cent of the retail price (WHO, 2004b), a possible countermeasure is to increase the 

spirit taxation. Therewith the people could be steered towards lower-alcoholic beverages, 

which would reduce risky or high blood alcohol levels. 

Punishment for violating the traffic rules by exceeding the alcohol consumption can be 

regulated in three different modes: this could be a monetary fine, and a temporary or a 

permanent suspension of the driving license. The important duty is to make clear to 

drunken divers that there will be consequences for their inadequate behaviour. 

To create drivers’ awareness of the possibility of being caught while driving under the 

influence of alcohol there are three possible testing: 

 Testing drivers on the basis of behavioural impairment, 

 Testing drivers at roadblock and sobriety checkpoints and 

 Random breath testing (Zaal, 1994). 

 

By testing drivers on the basis of behavioural impairment, only those drivers are 

stopped, which are obviously impaired. This means that any driver that is able to put 

himself together for a few minutes (during the presence of the police officer) will get away 

without punishment, regardless of the danger for his fellow men. 

A more advanced form of testing is the roadblock examination. Here the police stops the 

drivers for example to control the driving licenses at a “roadblock”. If the police officers 

have a suspicion that a driver is impaired, they are allowed to take a breath test. This 

technique differs from the testing on the basis of behavioural impairment, as it allows the 

police officers to get in direct touch with the drivers regardless of weather or not signs of 

alcohol impairment are existent. 

The best alternative out of the three revisions is the random breath testing. During this 

test the police randomly controls the drivers. Absolutely independent from behavioural 

impairment all drivers have to undergo a breath test. This method deters drivers, which 

are convinced that they can tolerate more alcohol than legally allowed without feeling a 

difference in their perception. With the random breath test all road users know, that they 

may be tested weather or not they appeared to have drunk in excess or not. Here the 

probability of being caught while drink driving is higher and thus fewer drivers will risk 

driving when their BAC level may be over the legal limit. 
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5.3.3 Education 

Because in many countries the risk group in drink driving are young people, this paper 

will discuss two of many education measures specific for this target group. 

One of these education campaigns is a Rethinking Drinking Programme that is called 

“You’re in Control”. This programme has been picked out, because it was established by 

Australia, but also implemented in a developing country, Costa Rica. This shows that this 

programme has a chance to be accepted in Bolivia as well. 

This programme is called “Si es con alcohol no es conmigo” in Spanish. It is a 

collaboration of industry, public health and educators and is aimed at pupils of junior high 

schools. It involves parents as well as teachers by participating in role-playing, lessons 

plans and interactive teaching (Ministro de Planificación Nacional y Política Económica, 

2002). 

The other education method, that will be described, consist of creating “life skills” for the 

adolescents. This method has been integrated into school programmes as well as be 

implemented through other institutions. “Life skills” are defined as “abilities for adaptive 

and positive behaviour that enable individuals to deal effectively with the demands and 

challenges of everyday life (WHO, 2003)”. 

The life skills education comes from the health education. It was establish mainly to 

increase the awareness of sexual behaviour, because of the growing problem of HIV. With 

regard to alcohol, life skills programmes try to teach individuals, in particular young 

people, to make healthy, responsible and appropriate decisions about consuming alcohol. 

In developing countries life skills education are often the only supports to the target 

groups. (ICAP, 2004) 

Both educations explained above are “bottom-up” strategies, which is because the 

emphasis is on the assumption of responsibility and choosing the right way of behaviour 

for oneself. Both programmes could be designed so that either less alcohol consumption 

or even no consumption at all is proclaimed. One should only keep in mind that the 

desired goal has to be realistic, so that the adolescents can echo in the programmes 

content. 

Furthermore a health warning can be introduced, after an advertisement for an alcoholic 

beverage. Or, even clearer, an advertisement, which shows the consequences of driving 

under the influence of alcohol, can be broadcasted. 
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6 Discussion 
The challenge in improving the road safety problems in developing countries is that even 

bigger problems, such as dearth or illiteracy exist in those countries. In most cases these 

countries are conscious of the traffic safety problem, but have other things to do to 

enhance their general situation. One should not forget about this and be cautious not to 

blame the governments of those countries for doing little in terms of traffic safety. 

Therefore, to make road traffic safer in such countries, one should first regard the 

essential issues and then make a judgement as to whether there is enough money for 

more specific changes. 

The most important step in Bolivia is to create a meaningful database, which clearly 

reports the number of accidents, involved persons, detail on these people (such as age, 

gender), location, time, fitness to drive (Blood Alcohol Concentration) and cause. Such a 

database is necessary to analyse the road safety situation and to change it. It is also a 

precondition for developing a national road safety programme. Only now a vision can be 

created and the following necessary steps can take place. Herewith the black spots can 

be evaluated in order to introduce countermeasures for the reduction of the number of 

accidents.  

Another action to be taken is the renewal of the Highway Code as well as the 

Commands of the Highway Code since those have not been changed since 1973 and 

1978 respectively. They should be adjusted to today’s traffic situation and society. For 

example it is hard to believe that a drunken pedestrian has to go to jail for 2 days, while a 

drunken driver only has to pay a fine, even if the driver’s behaviour is more endangering. 

Since an imprisonment deters more than a money fee it will be more effective in 

preventing drivers from driving under the influence of alcohol. Besides it is important that 

the National Service of Transit ensures that these regulations are followed by the traffic 

users. That way, road users know that inadequate behaviour will be punished and do not 

think that the code and commands are idle threats. 

As shown in Chapter 3 the traffic in Bolivia is homogeneous. This means that the 

countermeasures, which have already been introduced in developed countries, have a 

good chance to be effective in Bolivia as well, because the traffic situation is similar. It is 

obviously not a guarantee for success, but the problems traffic is confronted with, should 

be the same even if the background is different. That is why the countermeasures 

proposed in this report originate from developed countries. 

Going now into the engineering measures suggested in Chapter 4 it is important that the 

speeding perceptual countermeasures as well as the traffic calming are planned very 

carefully. The planners should have in mind that if such measures are introduced in 
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excess the final result might even be negative. This is because an exaggeration of 

perceptual measures leads to the drivers getting used to them and not being able to 

distinguish a hazardous location from a medium-risk-location any more. Thus they do no 

longer pay attention to risky situations. An exaggeration of traffic calming causes a 

sensation of immobility, which leads to a contrary behaviour. 

It is safe to say that the countermeasure Breathe Alcohol Ignition Interlock Device 

(BAIID) is too expensive for Bolivia. It was presented in the section of countermeasures 

for driving under the influence of alcohol anyway, because it is the only engineering 

procedure fighting this accident cause. In order to reduce the number of accidents caused 

by drunken drivers, Bolivia should concentrate on enforcement and education. 

First of all the allowed BAC level needs to be reduced radically, because at such a high 

level it is too risky to drive, as was shown in Chapter 5. If even at such a high BAC level, 

drink drive is the third-most frequent accident cause, the police should be more present on 

the road to deter the drivers from driving drunk. Since the budget is limited in Bolivia, 

testing should be increased during high-risk time periods. This means, that there needs to 

be more than just one testing in each department on Fridays and Saturdays after 

midnight. Therefore the number of available measurement devices needs to be increased. 

Furthermore these testings should involve Random Breath Testing, so that the drivers 

know that they can be caught any time. 

A monetary fee correlated to the driver’s income is another possible method to keep the 

drivers from behaving inadequately, be it speeding or driving under influence of alcohol. 

Hence, not observing the rule would also be a punishment for those people, who can 

easily cope with the regular mulct. The problem with this kind of regulation is that it is hard 

to find acceptance by the people in charge for adopting rules as they are mostly well-off. 

Also the speed enforcement should increase; the police should not only detect the 

speed in holiday periods, but in consistent intervals. The amount of measurement devices 

could be higher, too. That way detecting will be unpredictable for the driver. He/She 

cannot longer change his/her behaviour only for a short time but is forced to change it 

permanently. The question is, whether automated speed limit is worthwhile for Bolivia. 

The main problem with the implementation of this method is that the speed cameras 

would be target of public vandalism to avoid the punishment. Although the traditional 

speed enforcement is not as efficient as the automated speed enforcement, it is more 

appropriate for Bolivia’s background as the automated speed enforcement would not be 

able to win recognition. 

Observing the traffic education it is important that children get information and 

knowledge on how to behave responsibly in the road traffic already at very early stages in 

their lives. The consequence of speeding and driving under the influence of alcohol should 
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be pointed out to the driving license claimants, so they can better assess hazardous 

situations. The index of traffic education should be elaborated in cooperation by the 

police, schools, and driving teachers as well as parents, so that the content is coherent 

and distinct in different environments. The index of traffic education should include the 

content of the Highway Code and the Commands of the Highway so everybody knows 

these regulations and can obey them. 

Eventually it has to be put on record, that the procedures of engineering, enforcement 

and education should be applied simultaneously, irrespective of their character as 

countermeasures for speeding or drink driving. Acting together they achieve the best 

results, which is, why, in the ideal case, their application should be developed jointly. 



7 Conclusion 

45 

7 Conclusion and further researches 
After the analysis of Bolivia’s traffic situation and the proposed countermeasures, this 

research comes to the following recommendations: 

 A meaningful database should be established, which covers the complete 

network. 

 The Highway Code and the Commands of the Highway Code have to be 

adjusted to today’s traffic situation.  

 Including these, a National Road Safety Programme should be elaborated. 

 Peripheral transverse lines, lateral ascending placement outsides, speed humps 

and chokers for decreasing the speed should be installed rationally. 

 The traffic signs should be positioned clearly, so that all drivers know the speed 

limit. 

 The traditional speed controls should be increased, by carrying them out more 

frequently. 

 Random breath testing should also be carried out more often. 

 The spirit taxation should be increased. 

 The police should ensure the compliance of the traffic rules. 

 The traffic education must begin in the childhood and be increased during the 

driving lessons. 

 Awareness of the road safety problem should be created by different types of 

advertisement. 

 

This thesis is a general report on the road safety situation in Bolivia. Further field studies 

can help to decrease the number of accidents in specific areas. These studies should be 

applied to areas which are known to be hazardous. Furthermore case-control studies can 

be used to quantify the effect of measures on the number of accidents. 
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Appendix A: Contact person at the respective institution 
 

Contact person Position Institution Subject Chapter

Mr Andres Castro
Head of the 
construction 
department

National Highway 
Service Bolivia' network Chapter 4.2

Ms Marlene 
Dalence

Assistent to the 
director

Sole Vehicle 
Register of Bolivia

List of registered 
vehicle Chapter 4.2

Ms Shirley Soliz
Federal 

comissioner of 
prevent action

General 
Command of the 
Police of Bolivia

See interview 
guide Chapter 4.4

 

 

Interview guide for the interview with the federal comissioner of 

prevent action 
 

1. How many speed checking devices does exist in Bolivia and how are they distributed? 

2. When does the police detect the speed? 

3. How many BAC measrument devices does exist in Bolivia and how are they 

distributed? 

4. When are the testing preformed? 

5. How is the legal BAC level defined? 

6. How many safety campagnes have been introduced in the last five years? 

7. Which material was used for the campagnes? 

8. Does a national road safety programme exist? 
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Appendix B: Bolivia’s Fundamental Network 
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Appendix C: Material for the road safety programme 
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Appendix D: Colouring book for children within the 
framework of the road safety programme 

 

 


