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Introduction

Many container ports have been developed around the world. Competition, however,
creates a situation of excess capacity in the sector. Port competitiveness has been a fun-
damental issue in the container transport industry (Cho 2014). There are four main
topics related to port competition analysis: (1) Port productivity and efficiency; (2)
Port performance; (3) Port choice; and (4) Port competitiveness (Lagoudis et al. 2017).
The port choice analysis is one of the topics that has attracted the most interest from
researchers (Mennis et al. 2008).

Selecting a port is a difficult task. Shippers and carriers have several options. Each ele-
ment included in supply chains must demonstrate the highest efficiency (Cepolina and
Ghiara 2013). Port Authorities (PAs) are under constant fear of losing their customers
due to changing requirements and priorities (Mittal and McClung 2016). Therefore, in
order to maintain a competitive advantage, PAs must understand the factors that affect
the port users’ choices (Tiwari et al. 2003).

The port choice is not the result of a single agent (Martinez-Pardo et al. 2020).
There are many decision makers who interact in the port system (Meersman et al.

. ©The Author(s), 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
@ Sprlnger Open use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
— author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third
party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the mate-
rial. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://

creativecommons.org/licenses/by/4.0/.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



de Souza et al. J. shipp. trd. (2021) 6:13 Page 2 of 22

2009). In container transport, four major categories are involved: port authorities,
container terminals, shipping lines and cargo owners (Castelein et al. 2019).

Studies can be found in the literature examining the factors that influence port
selection, especially in areas where there is significant competition (Murphy and
Daley 1994). Port selection criteria have been reviewed in the literature (Martinez
Moya and Feo Valero 2017), but they have a limited number of studies for develop-
ing countries, such as Brazil. Due to the lack of studies on ports and the relationship
between different port users, there are some gaps related to the best strategies that
the port sector should adopt in the Brazilian market to increase competitiveness.

Brazil's Gross Domestic Product (GDP) is estimated at $ 1.87 trillion (the ninth
largest in the world) and the value exported in 2018 reached $ 242 billion, while
the imported value reached $ 173 billion (OEC 2020). The Brazilian port market is
marked by the large number of ports. Despite this fact, the Port of Santos (Sdo Paulo,
Brazil) corresponds to 44% of the national market share. This market concentration
in the Port of Santos has several effects for national logistics: (i) concentration of
shipping lines in one port: the Port of Santos concentrates many maritime services;
(ii) idleness of port terminals: terminals are more idle due to the lower number of
ship calls; (iii) increased costs for logistics companies in the country: companies
have fewer options for choosing ports, then they need to export or import through a
port farther from their location.

Due to the importance of the theme for competitiveness, the objectives of this
paper are: (i) to analyse the characteristics of the port selection factors in Brazil for
different port users; (ii) to discuss the implications for competitiveness among ports
in the region based on the different preferences of shippers and shipping lines; (iii)
to assist port service providers, such as PAs and terminals, and to formulate strate-
gies to increase port competitiveness.

The context of the southeast region port market was analysed. This article is
based on four ports located in three different Brazilian states. This study focuses on
the deep-sea part, excluding short-sea shipping, and analysing the container mar-
ket. The survey included interviews with logistics managers, representatives of the
four analysed ports, representatives from container shipping companies operating
in Brazil, consultants, as well as university lecturers and researchers. The responses
obtained in the interviews are analysed with port data (e.g., ship calls, infrastructure,
consignment level) obtained from ANTAQ (2020) and Solve Shipping Intelligence
(2020).

It is worth mentioning that this paper is the first stage of a study associated to port
demand modelling in Brazil. The factor analysis will be used in a subsequent research
step.

The remainder of the paper is structured as follows. The second section describes a
Brazilian study case. “Port choice—A literature review” section analyses a literature
review on port selection factors. The fourth section presents the research method.
“Analysis and discussion of results” section carries out an analysis of preferences for
choosing the port based on interviews and data analysis and discusses the impact of
these preferences on ports. The last section draws the conclusions and suggestions
are put forward for future studies.
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Fig. 1 Ports analysed in the southeast region of Brazil

Table 1 Container handling in the Ports of Southeast Brazilian region

Port (State) Container (Thousand teu) National
market share
(%)

Santos (SP) 3231.24 445

Rio de Janeiro (RJ) 372.83 513

Itaguai (RJ) 253.99 3.50

Vitéria (ES) 226.6 3.12

Source: ANTAQ 2020

Brazilian ports in the southeast region of Brazil: a brief description

The context of four ports is analysed: (1) Port of Santos, located in the State of Sdo Paulo
(SP); (2) Port of Vitéria, located in the State of Espirito Santos (ES); (3) Port of Rio de
Janeiro, located in the State of Rio de Janeiro (R]); (4) Port of Itaguai, located in the State
of Rio de Janeiro (R]). The ports analysed have the greatest movement of containers in
the region (ANTAQ 2020). Figure 1 shows the location of the analysed ports in the three
coastal states in the southeast region (ES, R] and SP).

The four ports are located in the southeast region of Brazil, where they compete in
partially overlapping interior areas. The region has the largest port handling volume in
Brazil, especially the Port of Santos. The Port of Santos is the main port in Brazil. Its area
of economic influence concentrates more than 50% of the GDP in Brazil (Table 1).

Table 2 shows the main information on the Port infrastructure detailed by container
terminals. Port of Vitéria has 1 container terminal (Vila Velha); Port of Rio has 2 ter-
minals (ICTSI and Multiterminais); Port of Itaguai has 1 terminal (Sepetiba Tecon) and
Port of Santos has 3 terminals (Santos Brasil, DP World and BTP).
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Table 2 Port infrastructure detailed by terminals in the Ports of Southeast Brazilian region

Port Terminal Berths Draft Max Loa (m) Total Area (m?) Annual
allowed Capacity
(m) (teu)
Vitdria Vila Velha 2 10.7 244 103,000 353,257
Rio de Janeiro Multiterminais 2 13.8 340 251,000 1,000,000
ICTSI 2 138 340 188,000 580,000
Itaguafi Sepetiba 3 14.7 366 400,000 660,000
Santos Santos Brasil 4 135 340 596,000 2,000,000
DP World 4 135 340 848,000 1,200,000
BTP 3 135 340 490,000 2,500,000

Source: ANTAQ (2020), Solve Shipping Intelligence (2020)

Comparing the analysed ports in this paper, the terminals at the Port of Santos stand
out in terms of total area, annual capacity, and number of berths. Despite being the larg-
est port complex in Latin America (Santos Port Authority 2021), the Port of Santos has
limitations in terms of operational draft (13.5 m) and maximum length overall (LOA)
(340 m). Conversely, the Port of Itaguai has advantages in these characteristics, although
it may have limitations in terms of capacity. The Port of Vitéria has limitations mainly in
terms of operational draft and maximum LOA.

Port choice—A literature review

There is a limited number of studies on port competition in Latin America and Africa.
Asia has the most studies on port selection followed by the United States and Europe
(Tiwari et al. 2003; De Langen 2007; Steven and Corsi 2012; Lagoudis et al. 2017). The
number of studies on Brazilian ports in the literature is relatively low when compared to
other regions (Galvao et al. 2013; Wanke and Barros 2016). Thus, identifying the factors
that influence the selection of ports in Latin America, mainly in Brazil, helps to gain a
better understanding of the port industry.

Researchers have used a variety of methods to analyse the port choice process (Mal-
chow and Kanafani 2004; Tongzon and Sawant 2007; Onut et al. 2011; Lagoudis et al.
2017). Surveys and interviews have been adopted by most studies (Slack 1985; Murphy
and Daley 1994; De Langen 2007; Panayides and Song 2012; Yang et al. 2016). Martinez
Moya and Feo Valero (2017) highlighted that most articles analysed the issue using dis-
crete choice models. The literature also presents articles that used qualitative techniques
(Slack 1985; Hanelt and Smith 1987; Castelein et al. 2019).

There are no studies on port choice factors in Brazil in which users and specialists in
the sector have participated. This gap in the literature emphasises the importance of the
present study. For instance, Wanke and Falcdo (2017) analysed cargo allocation in Bra-
zilian ports using fuzzy logic. The study selected attributes based on factors presented
in prior studies (distance to the port; degree of centrality; waiting time in queue time
for ships; handling costs and shipment frequency). However, interviews conducted with
different port users revealed factors that have not been sufficiently addressed in the lit-
erature: state taxes (for importers), risk of cargo theft when transporting goods to the
port (for exporters). Exporters and importers did not present the same factors for the
port selection process. Users perceive certain attributes differently (Cascajo et al. 2017),
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and according to Gohomene et al. (2016), the port selection decision may vary between
geographic regions.

Understanding the existing motivators for choosing a port is important to inform
policy decisions (O’Connor et al. 2020). Therefore, analysing the case of an important
developing country such as Brazil, known for its problems related to planning and infra-
structure, is important for formulating policies and guiding the private sector.

The relevant literature regarding port choice identifies multiple factors that influence
port users (Tavasszy et al. 2011). Magala and Sammons (2008) argued that port users
make port choice decisions differently and aim to achieve different objectives.

The reviewed literature reveals that the selection criteria for the container port and
the results differ based on the perspective of the decision maker (Min and Park 2020).
Table 3 summarises the factors in container port selection addressed in the literature.
The previous literature is grouped according to the region of study, and separately pre-
sents the perspectives of different port users.

Port users think predominantly in financial terms. Shippers and forwarders seek to
minimise their overall logistics costs (Meersman et al. 2010). The port that contributes
to the cheapest supply chain is, in theory, the one most likely to be chosen. For shippers/
forwarders, the factors found in the literature can be varied: port location; port fees;
transport costs to the port; frequency of ships; cargo loss and damage; service quality;
efficiency; port equipment; port information services; size of the shipper.

Shipping lines also have their own considerations (Mulder and Dekker 2017). The
literature highlighted different factors. Many of them are related to location, effective-
ness and connectivity. The main factors found in the literature are: port location; ocean
distance; port berth availability; port cargo volume; port costs, port services; port effi-
ciency; physical and technical infrastructure; port hinterland transport connections.
Table 3 summarizes some important findings.

Methodological flowchart

This section focuses on the analytical framework applied in this research. To define the
factors of port choice in the region, qualitative research through interviews was per-
formed to understand the perspectives. It is important to include an in-depth interview
to obtain richer and more nuanced results to understand the sector (Holguin-Veras et al.
2013). If personal information, rather than generalised or normative views, is required,
one-to-one depths may be more appropriate (Grosvenor 2000).

The Brazilian market is analysed in this paper based on the analytical structure pre-
sented in Fig. 2, following four steps. The starting point of the analytical framework was
to identify the stakeholders: who chooses the port in Brazil? Shippers, forwarders and
shipping lines have been identified as the major decision-makers (Aronietis et al. 2011).
According to Talley and Ng (2013), there is no consensus on who should be considered
the decision maker, and this may be due to the fact that most studies in the literature
have analysed port choice by the shipping line and the shipper independently from each
other.

Three categories of port users (shippers, forwarder and shipping lines) were consid-
ered in this paper. The categories were divided into two groups: (i) shippers and forward-
ers; and (ii) shipping lines. However, for shippers and forwarders, the study aimed to
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Fig. 2 Framework

identify factors for export and import processes, which are considered when a shipper’s/
forwarder s exports or imports are differentiated to understand the different process.

In the second step, respondents were selected based on the criterion that they should
be directly involved in port choice decisions or knowledge in the port industry, result-
ing in respondents in management positions in commercial, strategic or research areas.
Each interview lasted between one and three hours. The interviewees revealed factors
based on their professional history or company perspective.

At the beginning of each interview (third step), there was a presentation of the
research objectives. The interview had two pre-defined questions: (i) What are the port
choice factors in Brazil? (ii) Is there a determining factor? These questions were used as a
guide, not as a restriction. The interview gradually turned into a conversation with more
questions and comments. Notes were taken during the interviews.

The revealed factors were compared with the literature and secondary data collected
from the sector in sections "Shippers and forwarders" and "Shipping lines". The inter-
views sought to determine the most cited factors and were interrupted as new inter-
views started not revealing new factors/information. From January 2020 to June 2020,
twenty-six interviews were conducted.

In the fourth step, responses were analysed to determine how port users depend on
the port selection process. This dependence has an impact on the port sector. Sec-
tion "Discussions on the impact for the port sector” presents discussions on the impact
and policies for the analysed ports.

The qualitative data derived from interviews cannot be used for statistical analysis
(Bengtsson 2016). Interviewing respondents from various types of stakeholder organ-
isations is likely to produce contradictory views, but the interviews sought to analyse
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different groups including consultants, as well as university lecturers and researchers to
verify statements by industry companies. Representatives of the analysed ports also par-
ticipated in the interviews to obtain a point of view from each terminal.

Analysis and discussion of results

The main discussions pointed out during the interviews are analysed in this section. In
the first part, the perspective of shippers and forwarders is analysed. In the second part,
the context of shipping lines is analysed. In Section "Discussions on the impact for the
port sector", a discussion on the impact of these issues for the port sector is developed.

Shippers and forwarders

Twenty-three interviews were conducted to obtain port selection factors. The sample
consisted of (13) logistical managers, (3) consultants, (4) representatives of the four
analysed ports and (3) professors in the port area. The interviews aimed to identify the
most important factors based on market experience or research, highlighting the con-
text of the Brazilian port market, which may differ from the foreign market. The factors
reported in Fig. 3 were the most cited during the interviews.

First, it should be noted that the study identified factors related to taxation (for
importers), and cargo theft (for exporters) that are characteristics found in the Brazilian
market and not highlighted in previous studies (factors highlighted in red in Fig. 3). Sec-
ond, among the factors highlighted in the interviews, only two are considered to be in
control of the port: Port Tariff and Cargo Release Time. The other criteria can be consid-
ered out of the control of the port. Martinez Moya and Feo Valero (2017) argue that the
choice of port depends on factors under control such as efficiency or port fees. However,
the port choice is also influenced by factors outside the control of the port, placing the
port administration in a secondary role.

For exporters, it was stated that the most important issue is the synchronisation of the
cargo (arrival of the container at the port to board the ship, with the shortest possible
stay in the port). There is a concern to send the cargo as soon as possible, therefore ship
calls and cargo release time are important.

For importers, this synchronisation is reduced, the ship arrives at the port, and the
container is unloaded. The cargo remains in the port for days due to bureaucratic
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issues. In addition, the tax on the value of the imported cargo influences the choice.
Therefore, for importers, the choice is based on ship calls, taxation issues and cargo
release time.

The Ship Frequency and Port Tariff (handling and storage) were factors highlighted by
exporters and importers in the interviews and are in accordance with international liter-
ature. Regarding the tariff, the variable is often cited in studies in the area, but it should
be noted that the importance attributed to the variable varies depending on the decision
maker considered. Certain product categories such as coffee receives tariff exemptions
from ports for exportation, as revealed in the interviews.

The Land Transport Tariff was also highlighted and is shown in the literature. The effi-
cient access of a port to the interior is an essential determinant of competitiveness (Not-
teboom and Rodrigue 2005). Companies try to minimise the cost of transportation by
negotiating with the transport company (Tiwari et al. 2003; Tongzon 2009; Steven and
Corsi 2012; Ng et al. 2013).

Maritime Transport Tariff per container (US$) for the importer was highlighted.
According to the Incoterm FOB (Free on Board) model, one of the most used, the buyer
(importer) is responsible for the shipment payment. In a study carried out in Colombia,
Vega et al. (2019) indicate that this factor can have an impact on demand. The Port of
Santos (SP) has greater availability of shipping lines and, consequently greater competi-
tion among shipping lines. This port has lower tariffs for transporting containers. It is
worth noting that the price is negotiated in the North American currency, which makes
the importer vulnerable to exchange rate variations. In periods when the dollar value is
high, this factor has a greater weight in the port selection. Figure 4 shows the compari-
son of sea freight rate for a container originating from Hong Kong to Brazil.

Cargo Release Time: for both groups, this factor was highlighted. This factor is asso-
ciated with the port’s ability to release cargo more quickly, which is related to the effi-
ciency of equipment, port infrastructure and also to bureaucratic processes in Brazil
that delay the release of goods due to the high number of inspections. The dispatcher
needs to communicate to several agencies that work in this area, often having to pass
the same information on to different agencies. Thus, delays in release increases the
storage cost for the company (CNI 2018). According to FIRJAN (2017), bureaucracy
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negatively affects Brazilian companies that operate in international trade, in which
Cargo Release is a critical issue, mainly for importers.

Cargo Theft Risk: this is an external factor for exporters, not highlighted in the lit-
erature, but which has an impact on cargo logistics in Brazil, especially in the city
of Rio de Janeiro. In 2013, cargo theft cases in Rio de Janeiro increased significantly.
In 2017, there was a record for cases of cargo theft, while in the following years the
occurrences decreased. Figure 5 shows the number of cargo thefts in the State of Rio
de Janeiro. It is noteworthy that this factor is related to the Cargo Transport to Rio
de Janeiro and is a problematic factor for the port of that city. The main examples of
countries at high risk of cargo theft are Brazil and Mexico (JCC Annual Cargo Forum
2017). In Brazil, the problem is the concentration of cases in the Southeast region
(84.8%) (ISP/ RJ 2019).

The main access routes to the city of Rio de Janeiro present greater insecurity for
cargo transportation (ISP/R] 2019). This insecurity can lead companies to divert
cargo to other Ports (Santos- SP and Vitéria—ES), as the high number of cases in the
region raises costs (vehicle tracking, insurance and armed escort) (Portos e Navios
2017). The number of cases has decreased over the past two years, but companies
have argued that the fear is still high, and this affects the port selection. This issue
related to cargo theft on the roads and in the regions that access the port shows the
dependence that the ports have on the public sector. The problem is not related to the
port, but it raises doubts about measures that a port can take to mitigate insecurity.

Incidence of congestion in land access to the port: this is important for exporters,
in which access to the port is a critical issue. Access time can hamper companies’
plans to ship cargo for exports. This factor is related to the quality of land access to
the port. Some ports, such as Santos, have automatic scheduling using a QR code to
expedite entry to the port. The companies aim to synchronise their arrival at the port
on the day of the ship’s departure. Congestion hinders access and planning. In China,
Tiwari et al. (2003) indicated that the number of TEUs handled in a port indicates
congestion and has a negative impact on shippers’ decisions.
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Taxation (ICMS"): this is a factor that is often mentioned for imports. Port states grant
tax benefits to attract taxpayers and encourage investment in their territories. In recent
years, the state of Santa Catarina has created measures to stimulate the economy. One
of the measures was granting tax benefits to import companies established in the state.
These measures have the main characteristic of reducing the ICMS.

The 1988 Constitution allowed the states to set ICMS rates on domestic operations and
removed power from the Federal State to grant exemptions and rebates from the state
tax (Alves 2001). However, this concession of tax benefits on imported products started
the so-called “War of ports” in Brazil. This war is marked by fiscal benefits granted by
the states that aim to have greater movement in their ports and, consequently a greater
collection of taxes, but cause an imbalance in the port market (Lizote and Bidinha 2012).
Companies from other states seek to import goods through ports in states where there
are tax benefits.

Ship Frequency: During the interview, it was observed that this was the most promi-
nent factor, and for most of the interviewees, the main criterion of choice. This variable
was the one that many studies found as a determinant of the choice of port for ship-
pers as it measures the frequency of maritime services in container ports (Ugboma et al.
2006; Tongzon 2009; Steven and Corsi 2012; Nugroho et al. 2016).

The ship calls at the port of Santos is higher than the other ports and this makes this
port advantageous (Fig. 6).

Given the importance of the Ship Frequency factor for shippers/forwarders, some
questions were asked: (i) How can the port increase the frequency of ships? (ii) What are
the advantages of the Port of Santos compared to other ports? These questions led to the
inclusion of an analysis on the shipping lines’ perspective.

1 ICMS: is the acronym for Tax on Circulation of Goods and Transportation and Communication Service. Imposto
sobre Circulagdo de Mercadorias e Servigos (in Portuguese). ICMS is the main tax levied by the 26 Federal states and
applies to: the movement of goods, the services of transportation between several States or municipalities.
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Table 4 Key findings about exporters and importers

Type Factor Main findings

Export  Ship Frequency The most cited factor. The factor alters the company’s planning, as it affects
the immediacy of shipment to the destination and/or the storage time of
the container in the terminal

Port Tariff Tariff is related to the cost of moving the container at the terminal. The value
depends on the negotiation between the terminals and the companies

Land Transport Tariff This is related to the cost of transporting the company’s cargo to the port

Cargo Release Time This depends on the efficiency of the terminals in releasing and moving the

container for export
Cargo Theft Risk This depends on the incidence of cargo theft on the access roads to the port

Incidence of congestion This affects the planning of companies and is related to the time it takes the
vehicle to access the terminal

Import  Ship Frequency The most cited factor. The factor alters the company’s planning because it
affects the transit time of imports

Taxation (ICMS) Tax on the value of imported cargo. The rate depends on the State of Brazil
where the port is located

Cargo Release Time This factor depends on the efficiency of the terminals in releasing and moving

the container for import. Bureaucracy in the release of products can affect
the time of release for import

Land Transport Tariff This factor is related to the cost of transporting the company’s cargo from the
port to the company

Port Tariff This is related to the cost of handling and storage of the container at the
terminal. The value depends on the negotiation between the terminals and
companies

Maritime Transport Tariff ~ Sea freight rate in relation to the transport of containers from a country of
origin to Brazil

Table 4 summarizes the main findings related to the factors highlighted by export-
ers and importers in the port selection process. Analysing the factors between export-
ers and importers, some common factors can be observed. Ship calls were the most
cited factor for both groups in the port choice process. Port Tariff, Land Transport
Tariff and Cargo Release Time were also cited as important for both groups.

However, some different factors can be observed for each group. For instance, for
exporters, the interviews indicated a concern about the risk of cargo theft in trans-
port to the port and the incidence of land access congestion in the port region in the
port choice process. In fact, these factors can hinder the planning of companies as
occurs with congestion, or even monetary losses and loss of the company’s merchan-
dise with the occurrence of thefts. For importers, the interviews revealed concerns
about taxing the value of the imported product and the sea freight rate, referring to
maritime transport. Sea freight is quoted in American currency, which leads to a situ-
ation in which the importer depends on the exchange rate. The tax rate influences the
cost of companies in the import process.

Some factors cited by companies during the interviews were similar to factors
investigated by studies carried out in regions with developing economies such as Bra-
zil: frequency of ships, port efficiency, port costs, maritime transport tariff.

According to Table 3, in the African region, Ugboma et al. (2006) and Onwueg-
buchunam (2013) analysed factors such as Port efficiency, frequency of ships, port
infrastructure, geographic location and port costs. In South America, Cantillo et al.
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Table 5 Factors most highlighted by shipping lines

Factors Main explanation

Volume of cargo (export and import) State of Sao Paulo has the advantage (largest GDP in Brazil)

Strategy The hinterland of the Port of Santos (location closest to
the largest industrial park in Brazil) favours a higher
frequency of ships

Operational factors Supply of berths and greater depth

(2018a, b) and Vega et al. (2019) studied inland and ocean transport costs, maritime
transit time, frequency of shipping lines and trade agreements.

Cantillo et al. (2018a, b) used official records of imports and exports in Colombia to
estimate port choice models. The results indicated that the existence of a trade agree-
ment between Colombia and the country of origin/destination and maritime transit time
are important factors in port choice. However, in this study conducted in the southeast
of Brazil, these factors were not mentioned. On the other hand, Taxation and Risk of
cargo theft were factors cited as important by companies in Southeast Brazilian region,
while these factors were not cited by studies carried out in Colombia.

Shipping lines

Currently, the Ports of Brazil have the performance of several container shipping compa-
nies in long-distance shipping (Maersk, Hamburg Sud, MSC, Happag Lloyd, CMA CGM,
Cosco Shipping, Evergreen, Marfret, One, Grimaldi, PIL, Hyundai and Yang Ming).

To analyse the selection factors, three representatives from container shipping compa-
nies operating in Brazil were interviewed. Table 5 presents the factors most highlighted
by the container shipping companies. In general, the shipping companies stated that the
volume of cargo is a fundamental factor in the decision of including a port on the mari-
time route. According to the interviews, a hub port concentrates captive cargo in quan-
tity. The Port of Santos has this fixed asset as an advantage compared to its competitors
in imports from the State of Sao Paulo.

The Geoeconomics of the Port of Santos (location closest to the largest industrial park,
the state with the highest GDP and population) favours more ship calls due to greater
cargo handling. This situation can be compared to the situation of the North Sea Ports,
in Europe, as is the example of the Port of Rotterdam, which has a good location close to
large production/consumption centres (Moreira 2009). The shipping lines seek to reach
the largest economic areas (Park and Min 2011; Wiegmans et al. 2008).

Therefore, the hinterland of the Port of Santos is the fundamental factor that makes
this port the first candidate for a hub port in Brazil. The Port of Santos has extensive
areas of influence in the States of Sdo Paulo, Minas Gerais, Rio de Janeiro, Mato Grosso
and Mato Grosso do Sul. Santos has influences where competing ports also have them
(UNB 2012). The port activity corresponds to the dynamics of the hinterlands to which
they are connected (He et al. 2019).

Nevertheless, 60% of the ships in operation on the Brazilian coast have a maximum
draft equal to or greater than 14 m. On the Asian route, half of the ships have a maxi-
mum draft equal to or greater than 15 m (Solve Shipping Intelligence 2020). This fact
increases pressure on ports due to limited depth. It is noteworthy that the Port of Santos,
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has limitations of operational draft (13.5 m). The Port of Itaguai allows an operational
draft of 14.7 m. According to one interviewee, Santos in certain periods, is unable to
meet the demand due to problems of access to large ships or congestion. Thus, the Port
of Itaguai is used to reduce demand in Santos (Fig. 7).

Despite the problem of the Port of Santos, interviews with representatives from con-
tainer shipping companies showed that draft is important, but it should be noted that
the increase in the size of ships causes greater pressure to fill the ship at the terminals.
Thus, Santos has the great advantage of offering a higher level of consignment (TEU/
ship) (Fig. 8). Pragmatically, “cargo attracts ships and that is Santos’ advantage”. The
level of consignment increases in Santos with the use of larger ships and the greater con-
centration of maritime lines. The port of Itaguai’also shows an increase, as this port has
the vocation of being a hub port.

% In 2019, Itaguaf lost two important services: one from Asia and the other from Europe.
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Discussions on the impact for the port sector

At the end of the interviews, the respondents were asked to cite advantages and dis-
advantages in choosing a particular port. The relationship between the perspectives is
shown in Fig. 9 and highlighted:

i. Santos: the main advantage was the higher frequency of ships (from the shippers’
point of view) while the shipping lines pointed out that this port has the best loca-
tion/GDP Hinterland. This shows the relationship between port calls and GDP
Hinterland.

ii. However, it can be observed that Santos, despite being the main port in the coun-
try, has draft limitations. In East Asia, the hub port choice is analysed by Tai and
Hwang (2005), who emphasise the handling efficiencies and drafts as the main
internal factors of ports.

ili. Rio de Janeiro: shippers declared traffic and cargo theft at access as a disadvantage,
and shipping companies declare the same as a disadvantage for their customers.
Cargo theft is a feature of Brazil not highlighted in the port choice literature.

iv. Vitdria: has an advantage, especially for imports, by offering a lower tax (ICMS).
State tax is not a factor highlighted by prior studies.

v. Vitéria and Itagual: shippers state that the disadvantages are the low frequency of
ships, while the shipping lines pointed out problems of capacity and limited hinter-
land. This again shows the influence of the ocean carriers.

As ship calls are an important factor for shippers and they are controlled by the ship-
ping lines, the position of the port as a monopolistic cargo operator in a given region is
reduced. In this scenario, the following questions were asked: (i) What are the impacts
Jor ports in Brazil? (ii) What are the strategies for ports to compete more efficiently?

In recent years, container shipping companies have restructured and reformed their
shipping alliances (Yang et al. 2011), which significantly improves their bargaining power
towards ports and terminal operators (Liu et al. 2020). The increase in the market power
and the logistics of transporting the containers, marked by using large ships, result in a
reduced number of hub ports. The capital intensity of these large ships forces them to
limit their calls to some hub ports (Shanghai, Singapore, Hong Kong and Rotterdam),
from where large volumes of containers are consolidated or sent later by smaller vessels
for regional ports (Yang et al. 2018; Haralambides 2019; Parola et al. 2019).
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Table 6 Long Distance and Cabotage in Brazil

Long Distance Cabotage & Mercosul
December 2008 December 2019 December 2008 December 2019
Services 43 19 7 9
Nominal Capacity 108,405 113,802 7000 23,130
(TEV)
Biggest Ship Rio Class (5900 TEU)  Kota Pemimpin Alianga Ipanema  Monte Sarmiento (5500
(11,923 TEV) (2230 TEV) TEU)

Source: Solve Shipping Intelligence 2020

This implementation has effects on all maritime trade, via a cascade effect: due to the
new larger ships in the main trades, the ships that were previously used on the commer-
cial lines of the Far East-Europe are replaced and transferred to secondary lines of lower
volume. This is the case of the East Coast of South America (Merk 2018). Currently, Bra-
zilian ports are preparing to receive New Panamax ships, with 366 m (LOA).

In this constant process of increasing the dimensions of the ships, if the terminals
want to continue to manage their share of services, they will have to continuously invest
to provide the necessary means to make their facilities capable of receiving large ships
(increased depth, larger cranes, increased cargo handling capacity). Ports that do not
make these improvements will lose their market share (Wray 2017).

In Brazil, cabotage (coastal navigation) and feeder operations grew from seven to nine
services, a 29% increase in the demand for docking windows in the period of 2008—2019.
Conversely, the number of long-distance services off the Brazilian coast has halved and
decreased from 43 to 19 services. In 2008, the ship with the highest nominal capacity in
Brazil (5,905 TEUs) was 286 m (LOA), 40 m wide and 13.2 m draft. This ship profile has
almost doubled in size in ten years. In 2019, the ship Kota Pemimpin, had 11,923 TEUs
of nominal capacity, 330 m (LOA), 48.3 m wide and 15 m draft (Table 6) (Solve Shipping
Intelligence 2020).

As a result, there is a general reduction in the number of port calls at Brazilian ports.
In December 2008, the number of port calls in the country was 222; in December
2019, the number reduced to 166 (Solve Shipping Intelligence 2020). In the Southeast,
the Ports of Santos and Rio de Janeiro had a 32% reduction in the period. Itaguaf had a
reduction of 50%, while Vitdria had a reduction of 17% (Fig. 10).

The smaller quantity of services decreased the demand for berths, increasing the idle
capacity. Consequently, the competition for services between terminals and the need for
investments to receive larger ships increased. As revealed during interviews with port
managers, the use of larger ships raises pressure at port terminals. The port terminals
must constantly show evidence to shipping companies that the terminals have a high
and stable level of consignment. Large investments are needed to improve container ter-
minals. However, it is not simple for container ports to have sufficient cargo volumes in
containers to justify massive investments.

From the perspective of shippers/forwarders in the region, the lower frequency of
ships in Brazil significantly impacts exporter and importer logistics. Companies have
fewer options for weekly calls. This strategy of shipping lines, as observed in the inter-
views, affects the transit time of imports. The Port of Santos has a greater presence of
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maritime lines, which leads companies to choose this port. Regarding exports, as the
Port of Santos has a higher frequency of ships, companies choose this port for reasons of
immediacy for shipment to the destination and/or to reduce the storage time of the con-
tainer. Ports with less frequency can cause a longer storage time of the cargo that awaits
the ship for boarding, consequently increasing the cost (port tariff) of the company. As
highlighted by port managers, few companies have an export and import volume capa-
ble of negotiating and determining the port choice. The shipping market is fragmented,
and the choices are conditioned to the port call schedules of the ocean carriers.

For efficient strategies, it should be noted that PAs generally concentrate on develop-
ment in the port region. Traditionally, PAs have prioritised investment in port infra-
structures, aiming to attract maritime lines. Thus, the maritime lines were considered
the main customers of the port (Tongzon 2009; Malchow and Kanafani 2004). However,
PAs need to become active outside the port area and academic research has begun to
analyse this shift in focus towards a supply chain perspective (Robinson 2002). Based
on this supply chain perspective, scholars have begun to argue that PAs need to expand
their scope and contribute to the connection between ports and the interior (Van der
Horst and De Langen 2008; Notteboom et al. 2017; Zhang et al. 2019).

An important strategic issue may be related to the price policy. PAs can subsidise the
land side, charging higher port fees to shipping lines and invest part of these resources in
rail access to reduce the cost of domestic transportation (Van den Berg and De Langen
2011). There are different forms of policies implemented in practice that the port may
seek to adopt to maintain a balance of interests between different users (Fig. 11) (Qu
et al. 2017). The viability of strategies should be analysed later in Brazil to identify the
potential for conflict between ports.

Moreover, the factors revealed during the interviews imply that PAs in Brazil need
to adopt more targeted strategies than simply seeking to increase connections with
the interior. For example, PAs need to adopt a highly market-based approach, commu-
nicating and synchronising strategies with different public and private parties. Among
the factors highlighted in Fig. 3, most are not controlled by ports, which requires the
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Table 7 Practical strategies for the identified factors

Factors Agents/players Practical strategies

Ship calls Container shipping companies  Alliances to encourage an increase in ship calls
at the port

Land Transport Tariff Shippers/Freight forwarders Preferential tariff structure or subsidies to reduce

land transport tariff

Cargo Release Time Public agencies Reduce cargo release time, especially in the
import process

Risk of cargo theft Security area Reduce the cases of cargo theft during the trans-
port to the port

Incidence of congestion Municipal / state administration  Carry out works that can reduce the incidence of

congestion

Taxation (ICMS) Federal government Define import taxes—ICMS—so that market
values do not distort competition

Maritime Freight Transport  Shippers/Freight forwarders Subsidize sea freight to reduce import costs for
importers

synchronization of PAs with different agents/players such as: (i) container shipping
companies; (ii) Shippers/Freight forwarders; (iii) Public agencies; (iv) security area; (v)
municipal/state administration; (vi) Federal government. Table 7 describes a series of
practical strategies that PAs can adopt with different agents/players to improve their
competitiveness for each identified factor during the interviews.

Conclusion
This paper presented an ongoing study that sought to identify factors related to the
choice of port in the Brazilian context to identify possible attributes for the development
of a study in the area of demand modelling for ports in the Southeast region of Brazil.
This qualitative study presented choice factors and discussions that will be analysed later
through quantitative methods. The growing competitive environment of ports in Bra-
zil requires correct planning of port development to offer appropriate strategies to the
market.

The study identified factors related to taxation and cargo theft that are characteristics
presented in the Brazilian market and not highlighted by the international literature. Part
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of the identified factors is outside the port administration, which makes the position of the
port more complex, and requires greater communication between public and private stake-
holders and the port sector to identify strategies to increase competitiveness.

The paper presents interesting theoretical questions for future research. The geographi-
cal position of the Port of Santos is advantageous and causes a concentration of ship calls.
However, Santos has problems related to dredging and in the future, this fact may limit the
port with the arrival of larger ships. This leads to questions about which ports will be hubs
in Brazil in the long term. With the arrival of larger ships of the New Panamax class, what
will be the impacts on the Brazilian port sector?

The results of the interviews also reveal an interesting relationship. For shippers, the ship
calls are the most important port choice factor, while for the shipping lines, the concentra-
tion of cargo is essential. Therefore, cargo attracts ships, and ships attract more cargo to the
port. This relationship leads to questions about what the efficient measures for a port are to
remain competitive. Identifying the interests of these stakeholders is important for model-
ling demand.

The challenge of port policy in Brazil is to balance the interests of different port custom-
ers. Analysing the impacts of increasing calls from large vessels is an important strategy for
ports, because it could help them take more effective actions on how to expand their port
infrastructure and productivity, but also determine tariff strategy ports that can be adopted

to serve shippers/forwarders and shipping lines to attract more cargo and ships.
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