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Abstract 

Brazil is the same size as a continent and, according to the World Bank (2012), is the 8
th
 largest world 

economy and, at the same time, the 7
th
 richest country in world when it comes to global natural 

resources. However, the same entity has ranked Brazil’s logistical performance 45
th
, behind 

insignificant economies; the World Economic Forum (2012) was even stricter and ranked Brazil’s port 

infrastructure 135
th
 within a range of 144 countries. The ranking given to Brazil’s port system is even 

more surprising when this is a country which has 8500 kms of navigable cost, with 166 ports or 

terminals which handle more than 700 million tons of cargo, and has the greatest network of navigable 

rivers in the world, with over 29.000 navigable kms. In fact, when compared to the road network (which 

was ranked 123
th
 in the World Economic Forum ranking), transport by boat would be the best means 

(and, in many cases, the only one) to distribute goods throughout a country where 80% of the 

population lives less than 200 km away from the sea. 

One of the reasons why the Brazilian port system is being ranked thus might be related to the 

difficulties faced when trying to contract a transport to Brazil through a freight forwarder or navigation 

agent. The price for transport tends to be substantially higher than that of other ports, for the same 

type of transport, located within a similar or even larger distance. The reason given is clear and 

forward: direct port costs (port operation) are higher, and indirect costs (inland costs which come from 

staying in the port) are also higher. Furthermore, the deadline for a complete logistic operation, that is, 

until the cargo is available, is considerably higher than that which is asked by many other ports. 

According to the response gathered, there are at least two vectors which combine: the low efficiency 

of port operation and an additional waiting period which can only be related to procedures and 

processes which go beyond operation: bureaucracy. 

Within this context, this study aims to:  

- Know and understand the reason – or causes – which lead to this situation; 

- Once the causes have been determined, a diagnosis will be made and ways of offset or 

minimize such causes will be suggested; 

- Once the measures have been determined, ways in which they can be implemented will be 

sought. 

The logical order would naturally be to understand what a sea port is and which activities are carried 

out in it, as well as their purpose and nature,. Only then would it be possible to devise an approach 

plan and try to define the most suitable method for each of the ensuing stages. 
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1. INTRODUCTION 

1.1. Sea Ports; mission, evolution and management models 

The globalization of international trade, as well as world economy changes have led to great changes 

in the features of port activities throughout the last decades. 

The great increase in intercontinental trade as led to the technical evolution and increase in the size of 

ships. The need to optimize the cost per unit has led to an increase in the size of ships; the commodity 

and standardization of the processes resulting from the transport of containers – which, in the 

meantime, was also growing, has created the need to build ships with new specialized features for this 

mission, as well as their increasing size. 

However, the need to minimize the cost per transport unit required two other conditions: 

- Minimizing travelling time, which includes two parts – the time needed to travel and the time a 

ship remains in the port. 

- A profitable use of the itinerary and the rout which is only achieved through regular and 

frequent journeys and the guarantee of cargo in both ways. 

 

Minimizing travelling times within a rout depends solely on the technical features of the ship, but 

minimizing the time a ship remains in the port depends on the efficiency of cargo processing in that 

port. This issue inevitably led large transport companies to be more selective in their destination ports. 

A port is a structure which provides a service and, therefore, it depends on the preference of its 

customers; if there is no movement in a port, then there is no reason why it should exist. Naturally, 

competition among ports increased, as they all fight among themselves to receive cargo; one of the 

natural responses had to be the absolute need to evolve technically so that they could guarantee the 

most attractive service possible. But it makes no sense to have a technical evolution of cargo 

processing without an evolution of administrative processing; otherwise, goods will be held and time 

will be lost simply due to bureaucratic issues. 

Because of this, ports needed to evolve; internally, in terms of technique, technology, the capacity of 

their means and promptness of their processes, and externally by a peaceful integration of 

complementary means and transports (roads and trains) in order to guarantee the journey to the origin 

or destination. 

Most public ports were always managed by the state. But necessary changes and adaptions, which 

came from imperative modernization, required great dynamic, something which most state entities 

recognizably do not possess. Thus, most states have decided to privatize port operations; the basis for 

such privatization processes varies in form and in the scope of private models and is carried out 

according to several different models. The decision to privatize has led to a separation between the 

activities developed within a port, which consist in two large aspects: that of regulation and that of 

operation. It has also led to a property issue: of land, infrastructures (surrounding area, docks, access 

ways – by sea and land, etc.) and superstructure (equipment and its adaptation, warehouses, etc.). 

The Regulation or Governing of a port includes the regulation of port activities and the way in which 

they are carried out according to local laws, that is, principals, rules (for customs, the environment, 

hygiene, etc.), as well as management and conservation of the infrastructure (navigability of access 

channels, docks, etc.) and also of support while sailing (signaling, communications, navigation, traffic 

management, etc.). Regulation also has to manage and regulate licensing and privatizations of 

operational activities. All these regulation/governing activities are usually centered and carried out by 
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an entity which can, technically, be referred to as Port Authority. Although there are some cases in 

which the functions of Port Authority have been privatized, it is more common that these are carried 

out directly by the State or by a state entity which has been created specifically for such purpose. All 

these activities, the privatization method and the connection between these three aspects – regulation, 

property and operation, have the following models:      

 

Table 1 - The most common models of administration and management of a port 
 

Management models 
Functions 

Regulator Owner Operação 

Public Service Port Public Public Public 

Tool Port Public Public Private 

Landlord Port Public Private Private 

Private Port Private Private Private 

Source: Tiago Brito 2013 (Adapted of Secretaria de Portos, Presidência da República 2010 – Brazil). 

 

The question one must naturally ask is to which degree each of the different models is suitable to the 

needs of evolution of ports in the face of increasing competitiveness which includes: resizing and 

providing equipment to the superstructure, upgrading the infrastructure and modernizing the 

administrative process. 

As it is possible to discover highly efficient ports – all well as inefficient ports – in all of these models, 

the only possible conclusion is that the efficiency of a port does not depend on its management model 

or on its degree of privatization. There are fully privatized ports (for instance, Felixtowe – England), 

which are considered highly efficient and, on the opposite side, there are fully public ports in which the 

services are carried out by state societies or specialized management state entities which are also 

highly efficient. In this case, the most significant example is the port of Singapore. 

The possible conclusion which will be drawn as a hypothesis to prove is that the efficiency of a port 

does not depend entirely on its management model or the extension or degree of privatization. It 

depends on the nature and content of its privatization contracts and service concession. It depends on 

the way those contracts are followed by the concession entities and it also depends on the legal 

mechanisms available within the laws of the country to follow the content of those contracts. It is a 

fundamentally structural, political and judicial issue and not technical. 

The efficiency and effectiveness of a port also depend on other factors, including its support 

infrastructure and its incorporation within the context of a certain region. Furthermore, it depends on 

the way its advantages are used and the way in which constrains and limitations are minimized. 

A seaport goes much beyond – and it must be seen as such – the role of a trading point between two 

types of transports – land and sea. 

A port can be a development and progress agent for the entire surrounding region – the hinterland of 

the port must be valued not only for its added value and the profits it generates, but also for the 

access infrastructures its exploitation requires: roads, railroads, urban remodelling and, increasingly, 

the attraction of companies in the surrounding areas of the port, if the logistic of its products is intense 

or complex. Taking the ports of Hamburg or Rotterdam as an example, the evolution of ports has 

naturally led to the implementation of large-scale industrial clusters. Therefore, studies must consider 

ports as a driving force for development in which it is necessary to focus…and to invest. 

However, except for large-scale ports, a common port cannot be well equipped to process all types of 

cargo. So much so, that the five largest types of cargo (bulk, solids, liquid bulk, general cargo, roll-

on/roll-off cargo and containers) demand different types of processing which sometimes are not 
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compatible among themselves – nor should it be trialled, especially if there are alternative ports in the 

same country (or even partner ports in near-by countries) within a short distance. The case of Portugal 

may be seen as an example as there are three ports (Sines, Setúbal and Lisbon) within a range of 

less than 100km of seacoast, which compete among themselves for the same type of cargo. 

The final result is that such an isolating policy may be adequate for the specific purposes of local port 

authorities, but it fails when it comes to critical mass goals, coordination and harmonization. In order to 

be efficient, a port must invest in specialization – in other words, it must try to be the best in what it can 

process well and cooperate, by creating synergies and sharing resources, with other neighbouring 

ports which are also specialized. 

 

2. BENCHMARKING MODEL AND SELECTION OF SEAPORTS REFERENCE 

2.1. Diagnosis: Comparison References 

A diagnosis regarding the efficiency and performance of a port must be preferably carried out in 

relative and not absolute terms. When evaluating a logistic process, there are few comparison terms 

which would allow determining whether the process discovered is efficient or not. The solution for this 

issue is selecting a set of ports in which features and performance are known or can and shall be 

compared with the equivalent features of Brazilian ports; when carried out systematically and orderly, 

this method is called Benchmarking. 

Benchmarking is a systematic process of research and evaluation of products, services, processing 

and work methodology of organizations, which are recognized as an example of the best practices, in 

order to compare their performances and identify opportunities of improvement, and it can be applied 

when evaluating the performance of a port. 

There are three issues regarding the use of benchmarking in sea ports: selecting references to be 

used in the comparison process; which features and which indicators should be compared and, finally, 

which ports can be used as a starting point to comparison. 

First question – Which part of sea port activity should be compared, as, in general, there are five great 

aspects of cargo moved within a port which have already been mentioned. 

Bulk (solid and liquid) is too specific and the performance ratios (usually according to weight) depend 

on the nature of the product to be moved: the tendency of cargo in general, carried in pallets, burdens 

and other equivalent means, is to decrease progressively thanks to the advantages offered by 

containers. On the other hand, roll-on/roll-off cargo is not common in all ports. 

Thus, the only cargo segment which is fully common and perfectly comparable among different ports 

is the processing of containers and this will be used in the comparison. 

A second group of doubts is related to the indicators which should be used; which are the indicators 

that best characterize the performance of a sea port when it comes to processing containers? 

In its publication, “Port Reform Toolkit – 2
nd

 edition”, World Bank suggests a set of indicators which, 

because they are objective, fit the desired goal. Almost all indicators suggested within this set are 

substantiated by specialists (Rankine – 2003), although it should be pointed out that some operative 

performance indicators should be carefully applied from port to port (Fourgeaud – 2000). 

Finally, it is necessary to select which ports will be used as a reference. 

The best port is not necessarily the busiest or the largest. A port is a logistic complex in which the 

main goal is to guarantee that a service is performed. Thus, clients are the most credible entities and 

are in a better position to evaluate the quality of a port. And that is exactly what happens. Companies 
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like Lloyds regularly evaluate the ports they use and occasionally give away quality awards for those 

which provide the best service. 

Two of the ports which have received more awards are those of Singapore and Rotterdam which are 

also large-scale ports. These will be used as a reference. 

It might also be useful to use a port in which service is classified as poor by its users as a reference; 

this way, it will be possible to evaluate possible progresses achieved by Brazilian ports. For this 

purpose, the port of Luanda has been selected because of the similarity between the economies of 

these two countries in the last few years. According to the companies which use the Luanda port, this 

is a recognizably bad port, always congested, where processing timing is very high and ships are 

retained for too long (waiting to get access and during deck operations). Because of this, freight 

forwarders charge very high surcharges to freights coming from and going to Luanda. 

Finally, just as a simple technical curiosity, it has been decided to apply the same indicators to two 

Portuguese ports: Lisbon and Sines. Among the five main Portuguese ports, Lisbon and Sines have 

the highest rates of opposed evolution and so it will be interesting to compare both. 

 

3. BRAZILIAN SEAPORT SYSTEM 

3.1. Selecting Brazilian ports 

Among the 166 ports of Brazil, 129 are specialized port terminals for private use, of variable size and 

movement and dedicated to the processing of bulk. Because of this, they are not included in the scope 

of this study. The other 37, of which 3 are river ports, process around 35% of all cargo handled in all 

Brazilian ports. Among them, the ports of Santos, Itaguaí and Paranaguá have been selected because 

these are the public ports which handle the largest volume of cargo. 

18 of the Brazilian public ports – including the three which have been selected, are directly managed 

by the State by means of Companhias Docas (mixed Economy Societies in which the greatest 

investor is the State) under the supervision of SEP – Secretaria Especial dos Portos [Ports Special 

Office] – which technically has the status of a specific ministry; the operating arm of SEP is ANTAQ 

(Agência Nacional de Transportes Aquaviários – National Agency for Water Transports) – a federal 

entity which is theoretically destined to support the management carried out by Companhias Docas, 

but, in practice, exercises the role of regulating, pursuant and harmonizing body with centralized 

features. In practice, ANTAQ assumes the role of Port Authority, although formally it is Companhias 

Docas which manages ports. The truth is public Brazilian ports have an issue regarding the long-

term elusiveness of their regulation (Arbache, 2002). 

In 2012, the three ports (Santos, Itaguaí and Paranaguá) have processed, respectively, 91,57 and 40 

million tons, which is approximately 60% of the total cargo processed in all public ports. 

The port of Santos is a general port. It processes bulk (solid and liquid), general cargo and containers; 

the port of Itaguaí processes mostly solid bulk (91% of all cargo handled) and the port of Paranaguá is 

also dominated by solid bulk, although the processing of containers already has some importance 

(16% of all processed weight).       

3.2. Performance issues in Brazilian ports and their causes 

The performance ranking of Brazilian ports given by the World Bank and the World Economic Forum is 

reinforced by countless articles and news frequently published in credible media like Exame, Globo, 
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Estado de São Paulo or in “Panorama ILOS – Portos Brasileiros”, issued by the prestigious ILOS 

(Instituto de Logística e Supply Chain – Logistics Institute and Supply Chain). 

In effect, Brazilian ports seem to be inefficient; global processing times for a cargo are very much 

higher than the average time needed in most ports located in countries with similar development 

levels. Port costs are higher than average and all users have unanimously complained about the 

bureaucracy and lack of connection between the countless official entities which participate in the 

global process of import and export. It is common that the average waiting time due to bureaucratic 

processes is five to six times higher than the operational processing time. It is common that a 

container is unloaded from a ship (which has waited many hours or even days to moor) in less than a 

day and then be held back for one or two weeks in the port area until the bureaucratic process has 

been completed. 

According to FIRJAN – Federação das Indústrias do Rio de Janeiro [Rio de Janeiro Industry 

Federation], the average dwell time in Brazilian ports has been ranked 106
th
 in a range of 118 

countries studied. 

One of the causes is very simple and clear: Beyond the many entities which participate in the formal 

bureaucratic process and the absolute lack of connection between them, it is mandatory to fill and 

process dozens of documents which must be validated by those entities separately. These entities 

work under normal business hours (7 to 8 hours a day, 5 days a week) in the context of a port which 

operates 24 hours a day, seven days a week. 

Another issue in Brazilian ports is related to the infrastructures, particularly sea and land access ways. 

Sea access ways have been silted for a long term due to lack of investment in dredging, which forces 

traffic limitations in entries and exits and complicated maneuvers, as well as a restriction to the access 

of large ships. Rode access ways are not sufficient, especially because the railway system which 

supplies the harbors is completely inadequate. Port areas have a serious issue regarding the lack of 

space because cargos stay within port facilities for too long.  

Because it is relatively simple to solve some of these issues, it is natural to question why a situation 

of poor performance has been kept. The answer is, likewise, simples: - because public ports don’t 

have any type of competition. There is no potential foreign completion because it is too far and 

internal completion, for instance from private ports, is forbidden by law; and because large 

exportations, those which decidedly contribute to the trade balance, are carried out through private 

ports, which are efficient and don’t have the same issues (Bogossian, 2011).  

There are also issues with the superstructure – equipment used in the operational process which have 

not been following technical evolution and the size of new ships; however, the concession parties do 

not invest in new means and equipment; in some cases because they are not obliged to processing 

rates; and in the cases where these exist, entities claim that the lack of conditions in the infrastructures 

prevents a profitable investment. The predominant infinities of the regulation model favours this 

situation. 

 

4. BENCHMARKING AND SWOT RESULTS 

4.1. Benchmarking process – handling and processing the information  

Now that the models for which results in relation to the processing of containers would try to be 

achieved had been defined, it was necessary to define, among the efficiency indicators suggested by 

the World Bank and substantiated by Rankine, which would be used to carry out the comparison within 

a context of three restrains:  
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- On one hand, they should be significant in order to achieve a synthetic evaluation process; 

- They should be available (as it was later discovered, not all them were and it was necessary 

to use estimates and calculations); 

- Homogeneity in its meaning and content. 

The following table, related to each of the ports included in this process were researched and 

gathered into one single table where there was also some information regarding each point: 

 

It was decided not to include a comparison for processing times due to the variability of prices charged 

by some port Authorities and Operators from one shipping company to another.    

4.2. Additional Swot analysis 

One of the methods used to systematize the conclusions drawn from the analysis of the benchmarking 

indicators board was the Swot matriz, to which operational information was gathered regarding 

Brazilian ports and their context. Thanks to this information, it was possible to characterize: 

- The issues identified which are, obviously, the weak points of the system – including the 

excessive period of time goods take to circulate through the ports, the degradation of port 

infrastructures, processing costs and port surcharges; 

- The strong points which result from or are related to the Brazilian port system, one of which will 

necessarily be the importance of inefficiency costs. If these were to be reduced, Brazilian exports 

would become more competitive and ports would become busier; 

- It was possible to identify opportunities, which could potentially favour the system. Among these, 

it should be noted that it is possible to increase a part of the efficiency almost at no cost (it would 

only require extended working hours and a simplification of bureaucracy), as well as the 

hypothesis of expanding ports through the increase of transhipment which would generate more 

profit and more jobs, which would compensate the simplification of the bureaucratic process; 

Table 2 - Matrix of comparision seaports indicators 
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- It was possible to identify some of the threats which could severe these issues even more or 

prevent the application of measures. Among them was trade union actions, the current 

elusiveness of the regulatory model, the high number of organizations which participate in the 

sector, among others. It should also be remembered that corruption and inaction are 

implemented at all levels.     

Interestingly, one of the first conclusions was that, regarding operation and movement, Brazilian ports 

have efficiency rates almost similar to well-known average values. What really leads to global 

processing times are the waiting periods resulting from bureaucratic processes and, naturally, 

additional maneuvers which come from a forced repositioning and storing of cargo while waiting for the 

process to be concluded. 

 

5. IMPROVEMENT PROPOSALS 

In order to follow the initially proposed goal, the next step was the combination: 

- Of the efficiency symptoms understood in their available form; 

- Of the observed symptoms through the benchmarking board and comparison between 

indicators which have also confirmed a great part of observed symptoms; 

- Of the diagnosis which resulted from the SWOT analysis. 

Through this combination, it was possible to devise a set of measures and recommendations which 

can minimize weak points, especially the inefficiency of the system: 

1) The priority should be the imperatively to reduce the global processing time – the dwell time of 

cargo moved. This can only be achieved by acting on the causes which directly affect the dwell 

time of a cargo: 

- The infrastructure issues which lack action and investment; 

- The superstructure, namely by forcing concession entities to comply with modernization 

and expansion plans for equipment; 

- Replace the paper-information individualized and per entity system by an electronic 

information system, by using a single common system; 

- Solve other logistic related issues which are currently concealed by the inefficiency of 

previously mentioned processes. 

2) Cease the apathy when it comes to infrastructures. It is truth that, although there has been a 

lack of consistent improvement and relinquishment, port movement has been increasing due to a 

lack of alternatives and the user has been the one paying the extra cost of the inefficiency which 

comes with it. For how long?; 

3) Restructure entities and institutions, facing bureaucracy as an impediment to progress and an 

issue that must be fixed; 

4) Cease the artificial protection of public ports. Competition, in other words, the threat of private 

ports receiving more cargo would be the best incentive for port Authorities to face their relationship 

with costumers and try to guarantee their loyalty; 

5) Review rates and costs / assume inefficiency costs, as for users, inefficiency costs are even 

higher; besides these, users also pay for additional costs which are demanded by the transport 

operator for stopping or delivering from or to Brazilian ports; 
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6) Make sure that operation hours are synchronized with the hours of the entities and authorities 

involved. A 7x24h schedule should be imposed. This would quadruple the time dedicated to 

processing and bureaucracy and proportionally decrease the volume of waiting cargo… and 

consequently decrease the occupied area in the harbouring area of ports; 

7) Review, relax and clarify the model and the regulating system of ports. Currently, it is not clear 

who the Port Authority really is and who should be doing what. Besides whitewashing those who 

should be held responsible, this situation leads concession entities to fail to comply with their 

contracts. 

 

6. AUXILIARY MATRIX FOR SYNTHESIS AND DECISIONS AND FINAL 

CONCLUSIONS 

Some of the previous recommendations are independent among themselves, something which does 

not help to synthesise or identify the necessary fundamental measures to take on. 

In order to improve characterization and understand how interdependent variables are – and, among 

them, select independent variables, the solution discovered was to create a two-dimensional matrix of 

synthesis and decision – in technical terms, an interference graph adapted to our goal. 

Based on the content of this graph, it was possible to support the recommendations which have 

already been presented, as well as draw a set of lessons which allows the validation of hypothesis and 

early conclusions established throughout this paper: 

- It is confirmed that a port performance definitely does not depend on the management or 

privatization model. Results related to port performance depend on the content of the 

contracts which define privatizations and depend, above all, on political willingness to force 

their establishment and legal mechanisms which can force their establishment; 

- The global processing time (troughput) of a cargo in a port is highly conditioned by the time 

spent in non-productive activities such as those related to custom and bureaucratic processes; 

- There are few independent variables within a port or port system – there is only one which 

stands out from all others: political decisions and willingness. 

The system of public ports in Brazil needs a political decision to reestablish the competitiveness that 

has been lost throughout the years due to previously mentioned reasons. It must be faced as a vital 

element for the country’s external trade and it needs an integrated approach which should start in the 

access ways to ports (sea, trains and roads) and finish in the working hours of employees and forms 

(which should not need) to be filled. 

Almost all opportunities to improvement identified within the Brazilian public port system depend, 

directly or indirectly, and almost exclusively on political decisions and the practical implementation of 

such decisions. All in all, they depend on the Brazilian Government and if it really wishes to change its 

policy regarding public sea ports.    
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