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Air cargo transport plays an essential role in social and economic development, accounting for more than 35% of the global commercial value while handling only 0.5% of the total volume traded.

This productivity lever contributes significantly to economic development, and vice versa. The main drivers for air freight growth are economic growth, globalization, and interdependent logistics strategies, such as lean, just-in-time and custom production, which have been enhanced by e-commerce.

According to two of the major aircraft companies, air freight is projected to grow at 3.3-4.1% rate annually for the next 18-20 years, reinforcing the need for efficiency, sustainability, and strategic planning to keep infrastructure expansion and operational costs at healthy levels.

Cargo handling plays a special role in most of international airport hubs around the world, contributing for an important part of their economic and financial results, representing, sometimeslike the Manaus International Airport case, more than 50% of their annual revenue (49,7% in 2019 and 64,5% in 2020).

Planning a considerable modernization of the processes and computerized systems involved in the air cargo control, the Receita Federal do Brasil and the Secretariat of Foreign Trade have developed the new model of Cargo and Traffic Control -Air Mode (CCT-Aéreo), which will be implemented in the Single Foreign Trade Portal -Siscomex.

That system aims to reduce the need of physical documentation and personnel interference of RFB and other Brazilian authorities that work directly in the import cargo processes, resulting in a more efficient protocol, which intends to reduce cargo terminal handling and storage costs for the import industry.

Although this import cost reduction is desirable from a national competitiveness point of view and will probably bring many benefits in the long-term attracting new import partners and goods, we observed significant shortcomings in the understanding of the cargo terminals financial results through scenario simulations.

Since they are the main responsible for the infrastructure and service provision needed for handling cargo and dealing with public authorities, a significant amount of investment was done throughout time to comply with national regulationswhich requires time for amortization.

The simulations, elaborated with a horizontal analysis basis methodology, revealed that cargo terminals might be highly impacted in the short term if the CCT goals are achieved, provoking new discussions about eventual compensations or a better planned transition time for airport operators.
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CHAPTER 1 1. INTRODUCTION

The way the world is dealing with its productive organization has changed: industries have migrated to markets with low labor costs; product life has decreased, and the added value of cargo has increased. This caused the demand for air cargo transport to increase proportionally, as it offers the highest speed and safety.

According to the International Air Transport Association (IATA), air cargo transport plays an essential role in social and economic development and represents more than 35% in global trade value. (IATA, 2014) The Transportation Research Board in 2015 listed the main drivers of the growth of air freight: economic growth; globalization, making the world economy more integrated and interdependent; Lean strategies, such as just-in-time and make-to-order; and ecommerce.

The safety and speed offered by air transport give it a higher perceived value when compared to other modes. The greater the distance of the product to be transported, as well as the need to reduce risks inherent to product losses and damage, the greater the competitive advantage of this mode.

Annex 9 to the ICAO Convention -Facilitation identifies the procedures and responsibilities of all the relevant border control authorities in facilitating the entry and departure of cargo. This document constantly reinforces the pursuit of qualitative improvements which leads to simultaneous increases in the level of customer satisfaction and the confidence of control authoritiesin which the global interoperability of States´ and operator´s systems play an important role.

Background

According to Boeing, air freight is projected to grow at 4.1% while airmail will grow at a slower pace, averaging 1.7% annual growth through 2039. Overall, world air cargo traffic will more than double over the next 20 years, expanding from 264 billion RTKs in 2019 to 578 billion RTKs in 2039. The numbers from the other major aircraft company, Airbus, do not show much difference, forecasting a 3.3%+ growth Air cargo through the next 18-20 years.

It shows us that there is not much doubt that there is a lot to do yet in terms of airport capacity to handle this new demand. In 2020 we already saw an important increment in e-commerce, in a probable permanent move from the way people do business nowadays.

Air cargo may be carried on cargo-only aircraft, on a passenger aircraft or a combined aircraft.

Passenger air transport companies generally offer cargo transportation services selling idle capacity in the aircraft hold -usually called "belly cargo". Passenger aircrafts have limitations on the size of the cargo they accept, considering, in addition to the personal items of passengers, the limitations of the structure of the aircraft. The advantage in the transport of cargo on the passenger aircraft is in the flexibility of destinations, as there are frequent passenger flights to various destinations. Figure 1.2 shows a Cross section of both A310 and B737 showing cargo beneath passenger section. In addition to this type, there are operations entirely focused on cargo transportcargo flights, as well as, more uncommonly, hybrid operations in which the horizontal section of the aircraft divides passenger and cargo transport.

According to the International Civil Aviation Organization (ICAO), logistics involving air cargo comprises a set of procedures and exchanges of information that allow cargo to be moved from its origin to its destination by air (ICAO, 2013), with common responsibility among the parties involved, allowing air cargo to be moved safely and reliably.

The supply chain is initiated by a sender and a consignee. This flow begins with the departure of the product from the place where it was manufactured, through the cargo agent, until it reaches the airport of origin. At that location, the cargo is separated and boarded on the aircraft of an airline, which will transport it to the destination airport. Upon arrival at the destination, the cargo is picked up and transported to the end customer by the cargo agent.

On the import side, the cargo is taken from the aircraft to the terminal. Then, the parcel destined to the airport is classified, checked, deconsolidated, and stored again for later delivery to the interested party. What is destined for another airport is kept in a specific waiting area. Cargo to be nationalized outside the airport does not remain in the warehouse. On the export side occurs the reverse process: cargo is received, processed, stored and subsequently consolidated and loaded on the aircraft. The flowchart in Figure 1.3 represents the various stages of air cargo flow through the terminal (IATA, 2014). According to ICAO (2013), in the event of the cargo movement within the terminal, it is necessary to interact the following professionals involved in the flow of air cargo

• Shipper: corresponds to the company contracted to dispatch the cargo;

• Consignee: company interested in receiving the cargo at the destination;

• Cargo agent: responsible for controlling transport operations and financial resources, preparing the necessary documentation for cargo clearance, and serving customers. • Customs broker: this category has the functions of classifying import and export goods, operating foreign trade systems and analyzing the contracting of third-party services.

• Assistant customs broker: this occupation has the function of clearing goods and luggage, monitor the physical conference and withdrawal of good samples, pay fees and taxes, presenting documents to the IRS and other relevant agencies. • Loader (aircraft): Perform the loading and unloading of goods;

• Loader(warehouse): Move and secure cargo on aircraft, trucks and facilities; • Loading and unloading checker: Who points out the daily production, check the cargo, control the handling of loading and unloading, as well as its documentation; • Forklift operator: they are responsible for operating forklifts and performing planned maintenance on cargo handling equipment; they work according to safety, hygiene, quality and environmental protection standards.

According to [START_REF] Ashford | Airport operations: best practices[END_REF], TECA is the facility responsible for preparing cargo for air transport access or for it to be received by its consignee. Cargo handling can be concentrated in the same building or independent buildings, varying according to the volume of cargo, the area available for the facilities and the number of airlines occupying the site.

An inadequately sized terminal can result in delays in shipments, while one that has not been designed flexibly enough to meet the oscillation of demand can become obsolete during its useful life period. TECAs must be flexible enough to consider any changes of design parameters due to demand and technology oscillation (TRB, 2015).

According to best planning practices, the infrastructure must be designed according to the desired capacity and allow future expansions. The Airside and Groundside areas must accommodate all vehicle sizes and equipment provided.

TECA is usually made up of apron, cargo storage buildings and parking and maneuvering areas of trucks for loading and unloading (docks). Table 1.1 presents the basic infrastructure for cargo import and export terminals, fenced and bonded, according to the Brazilian Airport Infrastructure Company (INFRAERO, 2006). The level of TECA technology varies depending on the type, volume, method of handling, transport and storage of the processed cargo. Unlike passengers, who are selfemployed, cargo must be physically moved. Therefore, the system used to perform this movement will depend on the degree of mechanization of the terminal. According to [START_REF] Ashford | Airport operations: best practices[END_REF], there are three types of terminals, which can be combined to form one with special conditions.

• Low mechanization/high labor use: roller tracks, sometimes partially powered by electricity, move the cargo. Forklifts are used only to aggregate unit load devices (ULDs) and to transfer cargo from ground transport vehicles to the receiving area at the terminal, where a dock leveling device is used. Low mechanization terminals require large areas and high numbers of employees. • Moderate mechanization: moderate mechanization systems are commonly used in medium-flow terminals. This operational level supports from small cargo to large ULDs, which are moved using forklifts of various models with the capacity to withstand up to five levels of ULDs. • High mechanization: the need to reduce labor costs and ULDs damage in the handling process generated the implementation of the fixed mechanization system. The fixed support system consists of transfer equipment (transfer vehicle -TV), which operate on only one level, and elevation and transfer vehicles (elevating transfer vehicles -ETV), which operate at various levels. The advantages of this type of mechanization include the savings in the number of employees, the smoothing of peak productivity hours, the minimization of accidents, the agility of the departure flow of the Airside and the maximum use of the terminals. Ashford et al. (2011) apud TRB (2015) compiled the main changes that impacted and still impact the air cargo sector:

• Diversification of containers: unitized cargo that vary in size and capacity, including even air-conditioned containers. • Demand for high-speed logistics: even higher integration of the transport and production segments of the industries. • E-commerce;

• Aircraft technology: wide-body aircraft capable of carrying large ULDs, and more fuel efficient, with greater range; • Increased passenger numbers: With the expected demand growth for the coming years, there will be pressure at airports to make changes to the way they handle air cargo. • Increase in land transport: with increasing importance, many TECAs have also operated as terminals for land cargo arriving and departing from the airport only by trucksreinforcing the need for intermodal planning; • Increase in integrated operators: the growth trend of companies dedicated exclusively to cargo operations, in many cases end-to-end, will also continue to include land, rail and maritime modes; • Use of Electronic Data Interchange (EDI): with the use of EDI, tracking and locating cargo and documents became easier, as well as communication between the various agents involved, eliminating much of the paper documents; • Building technology: prioritization of processing speed instead of storage.

Cargo buildings are now taller to handle highly mechanized equipment; • Security: As of September 11, 2001, in the United States of America (USA), there have been numerous security changes to implement antiterrorism requirements. Among them, the control of access of vehicles and people in the operational area of the aircraft. Changes in security policies and regulations would affect several of the integrated operators.

The demand for air cargo in Brazil Considering domestic flights, there was cargo flow at 117 airports and 907 domestic routes identified in 2017 (Anac 2018). Figure 1.4 presents the ten main terminals related to cargo handling in Brazil. From Figure 1.5 it is possible to note that cargo handling, although present on a national scale, is concentrated in the Southeast airports of the country. According to ANAC's (2018) traffic data, more than half of the traffic is located on only 28 routes. Only the SBGR-SBEG connection boarded more than 16% of the total cargo transported. This fact is mainly due to the presence of the Manaus Free Trade Zone, which has a large part of its companies based in São Paulo, as well as its main consumer market. When we analyze international connections, cargo was imported into 18 Brazilian airports, from 81 international airports. 215 import routes were identified in 2017. The routes that handled most cargo were between the Miami International Airport (KMIA) and the airports of Campinas (SBKP) and Manaus (SBEG), with the first pair concentrating more than 60,000 ton, while the second one moved just over 26,000 ton.

Of the 10 main import routes, five are destined for Guarulhos Airport (SBGR); four for Campinas airport (SBKP); and only one for Manaus airport (SBEG), confirming the high concentration of import cargo at airports in the Southeast.

As for the volume of imported cargo, Miami (KMIA) stands out as the airport from which the largest volume of cargo was imported, with about 30% of the total. Regarding the destination, Guarulhos (SBGR) and Campinas (SBKP) received more than 75% of all cargo imported by air in 2017.

Figure 1.6 shows the wish lines of international import routes. It is possible to notice the large number of connections from North America and Europe with southeastern Brazilian airports. When we talk about South America, the volume of cargo from Santiago de Chile stands out. For cargo export, a total of 85 freight routes were identified in 2017. The routes took place at 12 national airports and 33 foreigners. Now dealing with the movement by aircraft mode, in 2017, 71% of domestic cargo was transported by passenger aircrafts ("belly cargo"), and 29% was transported in cargo exclusive aircraft (ANAC, 2018). For the hold load, 96% of the volume transported in this mode is Paid Load, according to ANAC classification (ANAC, 2018). About imports, 55% of the cargo was transported in the hold of passenger aircraft, and the other 45% in exclusively cargo aircraft in 2017 (ANAC, 2018). In export, 75% of the cargo was transported in the hold of passenger aircraft, and 25% were transported in exclusively cargo aircraft (ANAC, 2018).

Scope

This study focuses on the analysis of the financial impact of the new CCT-Aéreo import module system at International cargo hubs, tracing scenarios according to the desired goals of the RFB Program implementation. Manaus International Airport will be used as a role model to evaluate those planned efficiency gains.

The report also seeks to measure the impact of this innovation on the import industry as a whole and suggests further discussions on possible compensation and transition measures for the airport sector.

Objective

The main objective of this project is to estimate the financial impact of the CCT-Aéreo import module implementation in bonded terminals, with a focus on Manaus International Airport, and compare it with the expected benefit of this measure for the import industry.

According to this, the study analyses the current situation of Manaus International Airport in terms of cargo movement, considering a 3-year span, and simulates 3 levels of storage time reduction, considering the possible benefits of an improvement in the process of border agencies in the air cargo control.

Lastly, this study also aims to propose new discussions about eventual compensations or a better planned transition time for airport operators, in order to accommodate that estimated short-term effect.

CHAPTER 2 2. PRESENTATION OF THE WORK ENVIRONMENT

Introduction to the internship company

I have performed my internship at Infraero, located in Brasilia, Brazil from January 1 st , 2021 to March 12, 2021.

infraero overview

The Brazilian Airport Infrastructure Company -Infraero, a public company, privately held company, is a limited liability company created by Law No. 5,862, of December 12, 1972, and governed by Laws No. 13,303, of June 30, 2016and No. 6,404, of December 15, 1976, and by Decree No. 8,945, of December 27, 1976 The Company, headquartered in Capital Federal, has as its corporate purpose: I. to implant, manage, operate, and exploit the airport and air navigation support infrastructure industrially and commercially; and II.

provide consultancy and advice in their areas of operation and in the construction of airports.

In order to achieve its objectives, the Company instituted the 2021-2025 Strategic Plan, with attention to the transition of airports in the airport concession process, as well as a focus on commercial activities at regional airports. The summary of its strategic map is shown in Figure 2.1. Infraero is a national public company with over 45 years of experience, committed to people, safety, comfort and good service. It is among the three largest airport operators in the world and, since 1973, it has contributed to simplifying and enriching the experience of customers, travelers or business partners, who use its 43 airports throughout Brazil. There are more than 27 million passengers transported per year, which places it in a prominent position in the national aviation scenario. They manage from large airports to some so small that they do not yet receive regular commercial flights but fulfill the function of representing Brazil's sovereignty in remote and border areas.

The Company´s actual organizational structure is described in Figure 2.2. In that area is located the logistics solutions management team, responsible for strategic management and data processing for Infraero´s cargo terminals, including the one object of this study -Manaus International Airport. • Coordinate with DNNC regarding CCT financial and operational impact on Infraero´s airports • Assist in preparing documentation required for this assessment • Specific projects related to financial impact on cargo terminals On the next chapters we will deepen our studies on the current cargo import procedures and Manaus terminal itself, as well as the innovations proposed by RFB in the new cargo control system -CCT-Aéreo.

CHAPTER 3 3. PROJECT PLAN

This project plan was elaborated based on the objective described in paragraph 1.3. The main purpose of this project was to understand the financial impact on bonded terminals of the new RFB cargo control system under development, exploring the possible scenarios and proposing new discussions about eventual compensations or a better planned transition time for airport operators.

Project deliverables

During this project, the main deliverables were defined, as: -Brazilian cargo sector overview -Cargo control systemactual scenario -Internship study report -PowerPoint presentation

Project milestones

The list of the major milestones is presented in the Table 3.1. 

Project Gantt chart

The detailed activities plan is presented in the Gantt chart showed on the Figure 3.1, and it uses an estimated date for the oral defense. 

CHAPTER 4 4. STATE OF ART

Ahead of moving to in-depth of study, it is beneficial to familiarize with the general background of the Brazilian import process, getting to know all stakeholders that participate in border control activities and their main activities.

So, this chapter goes on this purpose and discusses the current operations, justifying the relevance of this study.

Operational aspects of the import process

The import is configured with the entry and internalization of foreign goods in the customs territory. It begins with the intention of importing and concludes with the nationalized goods by means of customs clearance of import, at the act of customs clearance, having the appropriate exceptions excepted by the customs legislation (SISCOMEX, 2019).

Foreign trade practices delimit three import modes, differentiated according to the nature of the responsibility on the steps involving logistics operation, foreign exchange transactions and customs clearance:

• Import by account and order of third parties (BRASIL, 2002(BRASIL, , 2018)), when an importing company is hired to establish the relations between the exporting company and deal with logistics and customs procedures; • Import on demand (BRASIL, 2006a(BRASIL, , 2018c)), when the desired product is internalized by another company, and then resold to the customer who ordered it; • Import on its own account, in which the acquiring company carries out the entire import process, assuming the full risks of the operation.

The current Brazilian import process can be divided into three stages: licensing, cargo logistics and customs control. The first stage is closely linked to the consent bodiesauthorities; the second to the private sector, even if there is public intervention; and the third is exclusively related to IRS (RFB in Brazil) (SISCOMEX, 2017).

The imported cargo licensing makes up the administrative branch of the import process, related to the specific demands that each cargo category must meet to enter Brazil, and is under the responsibility of the importer to consult the need for licensing of the goods they want to import. Once the licensing is required, its approval will be done through the Import License (LI). The Ordinance of the Secretariat of Foreign Trade (SECEX) no. 23/11 establishes two modes of import licensing: Automatic Licensing and Non-Automatic Licensing (BRASIL, 2011), and the main difference deals with the need for licensing prior to shipment, for goods subject to Non-Automatic Licensing.

Once the cargo is allowed into national territory, the cargo logistics stage is carried out, with the transport of the cargo to the country, where it will be received and treated already on Brazilian territory by the operator of the Air Cargo Terminal -TECA of the destination airport where the aircraft makes the landing. Under the custody of the TECA operator, in a bonded enclosure, the cargo is now under customs control.

The stage of customs control, under the responsibility of the Receita Federal do Brasil -RFB, is the process by which the cargo will be nationalized and enter the national territory under equal conditions to national products. Import customs control is upped by the Import Declaration (DI).

The procedures adopted by the Brazilian customs are based on risk management, although the tax auditor is responsible for the final decision on parameterization for the distinction of the channel through which the customs conference of the goods will be held channels that directly influence the speed of the import process (immediate clearance x documentary/physical conference x investigation of the customs operation and valuation).

The procedure of air cargo arrival and its treatment in TECA is currently carried out by Siscomex-Mantra, that begins with the communication between the airline (which records the arrival of the aircraft and electronically presents the Master Airway Bill -MAWB and the House Airway Bill -HAWB); and the depositary (TECA operator), which attests the arrival of the goods and carries out the treatment of cargodispatch, breakdown conference, weighing and provision of common or special storage (BRASIL, 1994).

The Mantra system has been online for approximately 20 years, keeping usability characteristics via 3270 terminal emulation. Operating a Mantra terminal is extremely manual and very little interactive, hindering the operation, the transfer of knowledge, the automation of procedures and integration with other systems and procedures of electronic message exchange. Then the importer or dispatcher presents the DI through Siscomex, which calculates the federal taxes due before the cargo is enabled to be forwarded to the customs clearance process.

In the customs conference stage, if the goods are directed to the green channel, it is free from documentary and physical verification (the exception would be the reasoned manifestation of the responsible tax auditor, who would therefore exchange the channel for a more rigorous one).

Soon after the customs conference, the goods are untangled, considered national from here as to the treatment. Finally, the depositary is responsible for verifying the payment of the Tax on Circulation of Goods and Services (ICMS) by the importer, so that he can dispatch the cargo for delivery to the legal guardian. Thus, it is remarkable that the import process, especially the one that considers the relation between the physical process and the bureaucratic/supervisory one, develops in a sequential way, where one stage necessarily depends on the completion of another to be initiated. This circumstance generates inefficiencies in the whole process, since this dependence results in a chain lock of procedures, even when there are inconsistencies in only one step.

As for the administrative control of the load, each body of the Brazilian Public Administration has its duties defined in national legislation, which determine which types of products are under its agreement. Table 4.1 presents the attribution of all the consenting bodies that participate in the control of import processes in the country, as well as the normative instrument that created it. Siscomex has a simulator where it is possible to check the need for LI issuance. Once required, the importer or his legal representative must register LI's application through Siscomex or by electronic system of the consenting bodies not integrated with Siscomex. Among the 16 agencies involved in Brazilian imports, only six are fully integrated into Siscomex for import operations: the National Electric Energy Agency (ANEEL), the National Agency for Oil, Natural Gas and Biofuels (ANP), the Ministry of Industry, Foreign Trade and Services (MDIC), the National Mining Agency (ANM), the Brazilian Post and Telegraph Company (ECT) and the Ministry of Science, Technology, Innovations and Communications (MCTIC) (CNI, 2018).

It is worth mentioning that there are procedures prior to the application of LI, which are prerequisites for the completion of transport operations, referring to authorizations to enable companies to carry out foreign trade operations, operate and market their products in Brazil.

Combined with the registration of LI, it is necessary to attach documents in the Integrated Vision (Vicomex)system that receives Siscomex documents -pertinent to the completion of inspection analysis by the responsible body. It analyzes the intended import operation through risk management, and may: defer the LI; formulate requirements, such as data correction; request documentary and/or physical conference of the load; or reject the license.

Customs control -Current scenario

In the current scenario, Mantra is the virtual environment where air cargo information is recorded and monitored. It performs customs control of international cargo and the one in transit through customs territory, except for objects that are subject to control through Siscomex Transit (BRASIL, 1994).

At the time of arrival of the aircraft, it is up to the air operator to record the arrival of the vehicle and inform the immediate treatment that must be given to the cargo: the Normative Instruction SRF n. 102/94 dictates the required information for registration in the Mantra upon arrival at the destination airport, like the identification of each cargo and the vehicle; the immediate treatment to be given to the cargo at the airport of arrival; the location of the cargo, where appropriate, at the airport of arrival; the bonded enclosure, in the case of cargo storage; and the indication, where applicable, that it is full, partial or final boarding. (BRAZIL, 1994) The cargo arrival record must be made within a maximum period of two hours after the actual arrival of the carrier vehicle, and the information may be changed or supplemented in that time interval by the air operator. In the circumstance of partial shipment, the standard provides for the limit of 15 days for the arrival of the remaining cargo.

After the positive evaluation of the records submitted by the customs authority, the RFB carries out the drafting of the entry term of the cargo, which allows the depositary to start the treatment of the cargo (conference, dispatch, weighing, etc.) and direct it to the TC (code2) indicated in the Mantra.

The parameterization of the import declaration for the customs conference channels is carried out by the RFB based on risk management, with criteria that include, mainly: the importer foreign trade operations historic; the historic compliance with legislation of the entities involved; the typology of the cargo; the country of origin of the cargo; among others (BRASIL, 2006c). Brazil (2006c).

The release and departure of cargo from a bonded site depends on the express authorization of the RFB through Mantra. Then, the depositary records its delivery to the importer or cargo agent in the system. The cargo manifest has its final conference processed automatically by the system, based on the recorded data related to the load, after the authorization of storage by the RFB, being released upon registration of customs clearance of the cargo.

The new air cargo control and its impact on transport facilitation

It is being developed by SECEX, in partnership with the border control bodies, the New Import Process, which will be inserted within the scope of the Single Foreign Trade Portal. The main improvements stand out in the simplification of processes, in the harmonization and coordination of inspection practices between the customs authority and the anuent bodies, and the search for the creation of procedures in parallel, replacing the current sequential characteristic.

According to SECEX, the main differences in the New Import Process are (CAMEX, 2019):

• The creation of licenses, permits, certificates and other documents (LPCO), as used in the export process, now allowing the customization of requirements according to the needs of the agencies, eliminating redundancies and simplifying the process. The LPCOs, which can be used even in more than one import operation, will then replace LI and its simplified LSI model -Simplified Import Licensing.

•

The complete replacement of DI by the Single Import Declaration (Duimp), which integrates customs and licensing information in an integrated manner to LPCO in the Single Portal.

•

Inspection of consenting bodies with the possibility of using Duimp and in coordination with the RFB, allowing joint inspection processes in TECA, eliminating the sequential and conditional factor of the inspection; • Adoption of risk management system (GR) for administrative control, as already occurs for customs control, removing the human factor of individual analysis of each LI and rationalizing inspection activities in a customs zone.

Considering the need to modernize the processes and computerized systems involved in the air cargo control, focusing on minimizing bottlenecks in cargo processing and improving risk management mechanisms, the Receita Federal do Brasil -RFB and the Secretariat of Foreign Trade -Secex have developed the new model of Cargo and Traffic Control -Air Mode (CCT-Aéreo), which will be implemented in the Single Foreign Trade Portal -Siscomex. This new system is in its final test phase.

The CCT-Aéreo, which will be treated further only as CCT, has as the main technological characteristic the standardization and anticipation of the necessary information for the cargo treatment procedure, adopting the XML standard for the electronic transit of messages between airlines, cargo agents, customs, and other actors in the process of air cargo transport. It also aims to meet the premises set out in the Trade Facilitation Agreement (TFA), including the creation of a Single Window channel for centralization and consolidation of licensing and customs clearance demands

The XML standard adopted by the CCT will use the electronic messaging model implemented by the International Air Transport Association (IATA), thus being an international standard, widely used. (2018, [201-]).

The partial load manifest process will be positively impacted by the CCT implementation, because even though Mantra allows the aggregation to already stored cargo, these are unavailable for customs clearance until the total cargo manifest is stored. With the CCT the cargo will be available for binding to DUIMP since the arrival of the first shipment, bringing greater agility and security to the procedure.

On several occasions, the old method generates an inconsistency in the parceling information of the cargo and the full cargo manifest information, creating a situation only detected when registering in Mantra, which will result in the immediate unavailability of the load, making necessary the use of the Compartmentalist Document of Load Information (DSIC). In these situations, the intervention of customs is needed to release for the dispatch, a process that involves a significant number of IRS employees and usually takes a lot of time.

For the situation described above, the CCT allows airlines and cargo agents to fully correct the information of the manifest to contemplate the installment, thus eliminating the DSIC and the involvement of IRS employees.

With the implementation of new processes and the CCT system, the "Cargo Handling" situation will be discontinued, and the new "Reception" and "Delivery" features will be available, which will use the available information in the cargo manifest, recorded prior to the arrival of the flight. Taxes liabilities transfers will be rearranged in the new process, considering that there will be taxes designated for the depositary as for the carrier, according to specific situations defined by the Brazilian IRS -RFB.

The Vehicle Arrival process will also be positively impacted by the CCT, allowing the airline to register the entry term in the system even before the aircraft arrives. Currently the registration of the arrival of the vehicle is informed in Mantra, after the arrival of the aircraft, making it impossible for the custodian to treat the cargo due to the delay in recording the information, generating congestion on site and delay in the release of cargo.

The CCT system implements new mechanisms that will generate greater agility, safety and transparency to the vehicle's operation processesloading and unloading, allowing the international carrier or airport operator to generate a cargo bulletin that demonstrates the planned cargo and the actual shipped for transport. At the time of aircraft arrival, the received cargo can be validated with the information provided in the cargo bulletin, generating the discharge bulletin document.

Another issue strongly addressed in the project was the cargo storage process, which, under current conditions, is seldom immersed in several situations of cargo unavailability, such as: weight divergence, volume divergence or data change after arrival. Those situations prevent the cargo from moving, and their resolution requires manual interference from Customs, generating delay in the process and large allocation of human resources of the RFB.

To expedite the treatment of the cargo unavailability frequent situations, the Siscomex Portal implements the risk management module, which, by analyzing changes in cargo information, will allow a risk-oriented decision, defining the specific treatment of each case, thus preventing the data rectifications performed from automatically interrupting the continuity of the cargo flow.

The new model implemented by the CCT will also allow the air carrier and the cargo agent to request RFB to change the destination of the wrongly shipped cargocurrently this procedure is only allowed to the airlines.

All cargo processing shall be significantly improved with the implementation of the CCT. The several moments of cargo unavailability and the constant need for human intervention have been revised to minimize these occurrences that are extremely burdensome to the process.

In tests carried out in August 2018 at Viracopos airport (SBKP) it was possible to verify that the need for intervention by the RFB team, in some processes, was practically eliminated. That resulted in a better human resources allocation, as well as showed significant reduction in processing as specified in Table 4.4. 

Analysis of the needs

Manaus International Airport

Among the list of the main airports in cargo processing in the country, Eduardo Gomes International Airport -SBEG has a highly automated cargo terminal, which mainly serves companies installed in the Industrial Pole of Manaus. The Figure 4.2 shows a list of the 10 biggest Brazilian cargo hubs in 2020. When we zoom SBEG, we can see that there is a 76/23 ratio in domestic and international cargo in that airport, and that there is a greater movement in the months of October to Decemberas shown in Figure 4.3. The Manaus region represents an important cut out of the Brazilian economy. There are significative relevant productive segments, as we can see on the excerpt of the Superintendence of the Manaus Free Trade Zone -Suframa website:

• Two Wheels Clearly, the electronic segment is what reaches absolute prominence in the terminal, since it is in this segment that the 10 largest importers of that terminal are located, which together represent no less than 61% of all import processes carried out in the last 3 years.

Unlike other Brazilian terminals, Manaus represents an attenuated concentration in the number of customers with recurring imports, which qualifies it for a more detailed analysis of the reflections of the process of improvement of import systematics, which include DUIMP.

Manaus Airport Cargo Terminal Data

Although we noticed a slight decrease in the number of imported cargoes by the Terminal in the last three years, it is possible to verify that there was an important increase in the CIF value of these imports -Table 4 It is possible to see that there is a movement of better "qualification" of import processes regarding their added value, or, in other words, it looks like importers are making more concentrated imports, or, of course, more valuable, even though they are occurring less frequently.

On the other hand, it is essential that other factors that influence the total import costs are constantly evaluated, as, for instance, the cargo storage time in bonded enclosures.

The storage time of imported goods in the Country is a theme that raises a wide evaluation, since the current model of Brazilian foreign trade is relatively new, having been leveraged in the early 1990s.

The Brazilian model, greatly reinforced by a combination of concepts that we could classify as an excessive mix of conservatism, prudence and protection of legitimate expectations, finds in initiatives, such as the Single Portal Program for Foreign Trade, a breath of hope towards the procedural and operational debureaucratization of foreign trade operations. In practice, a systematic improvement of this nature is not only opportune from the point of view of competitiveness for Brazilian foreign trade, but may also represent a necessary conceptual update in this model, compelling all the stakeholders to reassess the status quo of their participation in these processes.

The Brazilian Airport Infrastructure Company -Infraero, at the forefront of this type of analysis, inaugurated in 2003 the Infraero Logistics Efficiency Program, a program that reinforces the need to deepen the studies of this scenario. One of the main objectives of the Program is to advise importers for continuous reduction of the release times of imported cargo in terminals.

The work is started from the disclosure of Efficiency Rankings and, based on the presented benchmarking (importers of several segments with better release times), the other importers and service providers can identify possible opportunities for improvements in their processes.

The program has succeeded in enabling dozens of importers and service providers to reduce the cargo storage time, which can already be recognized as an initiative to increase competitiveness for the Country.

That performance resulted in the following Manaus International Airport financial results for the last three years -Table 4.6: The presented results confirm the importance of the cargo terminal operation to Manaus financial sustainability, exhibiting that the cargo handling activity is responsible for 57% of the total airport revenue and 120% of its operational result.

Methodology

The main objective of this study is to evaluate the possible financial impact on cargo terminals considering the go-live of the CCT-Aéreo Program, a new set of system and procedures responsible for import cargo control in Brazilian bonded terminals.

To do so, using primary data collection method, a complete knowledge related to this research area was possible from Infraero´s management systems -TECAPLUS, for direct cargo related data, and Smart Stream, for financial information.

After this, the quantitative research method was chosen in order to analyze the current situation in Manaus cargo terminal. Then, from the RFB public hearing and presentations about the goals of the CCT-Aéreo and Single Portal for air freight mode, it was possible to define the storage time reduction scenarios.

The simulations were performed considering the relation of the average CIF value per range of stay length, for data simplification and proper sensitive data protection.

By applying the incidence of tariffs on the cargo CIF values, it was possible to expose the cargo storage data in different storage realities. Doing that, we expect to be able to identify how charging would have been due in different (smaller) storage periods.

CHAPTER 5 5. PRESENTATION OF POSSIBLE SOLUTION

This chapter explains the possible scenarios I have performed during this study project to evaluate the financial impact of CCT-Aéreo import cargo module implementation on Manaus International Airport.

Manaus cargo data normalization

Chapter 3.3 discussed the raw data of the cargo terminal in Manaus based on a direct reading of the existing tariff regulation. However, it seems appropriate to perform a more detailed examination of the cargo permanence in Airport Terminals, although it is not possible to expand the scope of this study in search of the reasons that may influence this performance.

We then began to evaluate the data of the Cargo Terminal of Manaus Airport, considering a clipping of the regular imported cargo (which represent about 80% of all processes and does not fit in any differentiated release treatments). As presented, although the universe of charges released in the first period is expressive, it is important to have in mind that the cargo release in the other periods leads us to a new need for evaluation, so that this scenario is physically portrayed.

Storage Period

Shipments

Among the uncertainty that we can apply to this reality are a list of new implications that would certainly go beyond the boundaries of this study. However, we will try to evaluate some issues we consider directly related to the context presented, such as: a) What are the implications for the infrastructure of bonded enclosures for cases of long stays (in addition to the first period) of cargo in the import process? b) Are Brazilian importers prepared to collect the goods in shorter terms (e.g. within the first period -2 working days)? c) Are the agencies preparedin terms of human resourcesto process import cargo in shorter time limits?

Cargo economic regulation

At this point, it is important that we carry out an analysis of the tariff model so that it is possible to clearly assimilate not only the issue of the incidence of periods, but the crosssubsidy between import and export tariffs. The latter, although not the object of the present study, is indispensable for the proposed discussion to have its limits better established.

The most recent instrument that regulates these tariffs is Ordinance No. 3. 642/SRA, of 9 December 2020, issued by the National Civil Aviation Agency -ANAC, and it presents, in a brief, the following segregation of charging for cargo:

Storage Periods

Percentage over CIF value 1st -Up to 02 working days 0,75% 2nd -From 3 to 5 business days 1,50% 3rd -From 6 to 10 business days 2,25%

4th -From 11 to 20 business days 4,50%

Storage Periods

Percentage over CIF value For every 10 working days or fraction, in addition to the 4th period, until the removal of the goods. + 2,25% Comments: 1. From the 4th (fourth) period the percentages are cumulative; 2. This Table is applied cumulatively with Table 5.3. Table 5.2. Airport fee for import cargo storage Note: Ordinance No. 3. 642/SRA, of 9 December 2020 Table 5.3 discriminates the "Price for the airport tariff of imported cargo wharfage", which has the following structure: 2020In addition, there are specific fares applied on the Gross Weight (R$ 0.1680 per kg) for "exceptional" cargo, such as diplomatic bags, funeral urns, scientific events, sports, unaccompanied baggage without value, among others; another one applied on the Gross Weight (R$ 1.0502 per kg) for cargo in customs transit to another customs enclosure; and a last one applied to very high specific value cargo.

On the other hand, and apparently as part of a strategy to promote the country's exports, we the value displayed on Table 5.4, which is practiced on export loads, and has the following structure: As already presented, the fee concentration on "normal" import cargo can be considered as part of Brazilian trade policy, which serves as a subsidy for export processes.

While on one hand we have the fee based on the import cargo value, pre-established as 4.50% of the CIF value for cargo that remains up to 20 working days at the terminals, on the other hand, the cargo value loses space for the reference on the Gross Weight of what is exported (R$ 0.087 per kilogram).

At this point, it is possible to ensure that export infrastructure and operation is unsustainable and dependent on reverse operations.

In other words, a possible answer to our previous provocation: "What are the implications for customs enclosure infrastructure for import cargo long stay cases (more than one period)?" could be presented as in addition to the possible need for maintenance and expansion of installed capacities, including export loss-making ones.

The effects of the storage time reduction and their macroeconomic effects -a look at airport infrastructure

As already presented, the reduction of deadlines in the processes of Foreign Trade in Brazil can represent a set of advances in several areas. It is expected to create, for example, better conditions for foreign investments, greater insertion in the global market, as well as the expansion of Brazilian exports.

It is notorious that this type of reduction is an important instrument for leveraging operations, especially when there are considerable technological gains expected -the RFB expects a reduction of physical documents needed for imports and exports in the order of 99%.

A mandatory outlook, on the other hand, is the recognition of all infrastructure that has been developed in recent decades to support all the bureaucracy that the country must finally overcome with the support of the Single Portal program of Foreign Trade.

For example, visiting Article 57d of Normative Instruction SRF No. 680 of October 2, 2006, which regulates import customs clearance, we have that the Depositary is responsible for the custody of all the documentation generated in the import processes.

We should look at the compiled version, which includes even the revoked excerpts, so we can verify the normative evolution, as presented below: Art. 57. The depositary shall file, in good custody and order, for a period of five years, counting on the first working day of the year following that in which the goods were delivered to the importer: IV, points "b", "c" and "f" of Art. 107 of Decree-Law No. 37 of 1966, shall apply to the depositary, with the wording given by Art. 77 of Law No. 10,833, of December 29, 2003, in the event of noncompliance with the obligations established in arts. 55 to 57.

I -
In short, the expectation created with the documentary processing optimization caused by the reduction of physical documents will be converted into an important reduction of the needed area for document custody, which, as well known, takes an important space within an urban equipment remarkably costly and at the same time coveted -which are the bonded airports.

Still in this reflection, it is important to analyze the relative "maturation" stage in which Brazilian storage structures are located, as verified in two other regulations that dictate their operationality.

The first regulates computerized systemsthis is the Coana/Cotec Executive Declaratory Act No. 2 of September 26, 2003, which specifies the technical requirements and deadlines for the implementation of computerized control systems.

The normative calls attention to the richness of details, and specificities, as we can see in the single annex, where no less than approximately 1040 items are presented for the detailing of the information that can be recorded, according to the specificity of the customs process.

In a general way, one of the main themes addressed by that instrument is the list of requirements needed for the following topics:

1. 18. Losses,Breakdowns,Thefts and Other Occurrences;19. Siscomex Communication;20. From the message register to and from the RFB supervision; 21. The information provision and record archiving; 22. Access and access register of to the system; 23. System documentation.

And finally, and perhaps harder, there is the Ordinance RFB No. 3,518 of September 30, 2011, which establishes requirements and procedures for bonded places and enclosures.

This regulation demands special attention, since it presents the physical/area requirements that must be met for a given enclosure to achieve the status of bonded enclosure duly approved by the Federal Revenue Service of Brazil -RFB.

We then present an overview of its main points that are solely responsibility of the Depositary.

• There should be segregation between areas intended for the storage of import, export and protected goods by special customs procedure (section I). • Facilities, equipment and security (sectionII) must be provided.

o Note. In this section, the normative allows any agency working in foreign trade operation to manifest its needs to operate in the enclosure. • Scales and other scouting tools, including maintenance services (section III) shall be made available. • Non-invasive inspection equipment such as x-ray devices, e.g. (section IV) should be provided. o Note: This section includes the availability of personnel qualified for the operation of that equipment. The personnel provision for "manual" activities is mentioned in another part of the normative, also on the depositary hand. • Monitoring, surveillance and access control systems (section VI) should be made available.

Thus, a superficial examination of three RFB normative instructions that impact the operational costs of a bonded enclosure shows us that Brazil is already endowed with clear systematics about the functioning and basic requirements of operation of bonded terminals, and this is evident in the chart below, where we can verify that the distribution of these regulations in time leads us to other possible reflections: The first possible reflection goes through the time factor, since we have one of the regulations established 17 years ago, with at least 4 updates, another published 14 years ago, with at least 9 updates, and the most recent, making his tenth anniversary since its initial publication, with 3 updates. It is a theme that contains a certain tradition embedded, which has been updated and therefore modernized within the context in which they are inserted.

The second less obvious reflection concerns exactly the content and intensity in which the requirements are presented in the respective regulations, as we have seen previously, and which allows us to infer, among other elements, that:

• The standard of systemic requirement is presented as the most "mature" (or advanced) of the three normative, with a wide set of requirements and necessary elements for the operationalization and control of the customs process.

• Customs procedures require a set of initiatives by the depositary with regard not only to documentary custody, but also to control (including the verification of various data) for the operationalization and control of the customs process.

• The physical requirements for the approval of a bonded enclosure include the needs of all agencies involved, along with its complete furniture, equipment, and even personnel provision for operation and control of the customs process.

As we can imagine, and it is important to reiterate -only in these three regulations (since a comprehensive study on the framework related to the subject would make this study too extensive and difficult to provide practical data), the operational cost attributed to the depositary gains indispensable nuances, from the infrastructure point of view and personnel provision, which was built and consolidated from a processing model thatit seems to uswill belatedly be oxygenated with systems integration and the simplification of the process steps, which at the limit should be converted into release time reduction.

The question that seems indispensable to be treated, at this point, is how will this impact be perceived within bonded enclosures? It remains clear that the gains for macroeconomic context are set, however, should the discussion regarding a possibleat the limitdemobilization of bonded terminals be initiated to avoid new costs or unwanted expenses?

And again, we return to the object of study so that it is possible to analyze more clearly how airport costs reflect on the total costs of imported goods, paving the way for possible subsequent discussions on the probable unfolding results of the procedural systematics improvement.

Breakdown of full landed costcase study

In one of the rare studies that show a case study related to the theme, presented at the XVII Brazilian Congress of Costs (2011), it is possible to have an idea about the representativeness of airport fees within the broad flow of import cargo.

Prepared by Joisse Antonio Lorandi, Ramon Ventura Bertan, Luiz Felipe Ferreira, the study called "Logistic cost in import: a comparative analysis between transport modes" allows us to approach the theme in at least one "pure" case of import by air mode, carried out between the airports of Hong Kong -China and Guarulhos -Brazil, with its destination in the region of Greater Florianópolis, in the state of Santa Catarina.

In summary, the available data are presented in the following tables, considering that the cost of imported goods (from the electronic segment) was US$ 107,565.00.

The values were detailed in 4 groups: the first one being called "Origin Costs", which presents the costs related to the shipment of the goods at the origin:

Table 5.6. Origin cost ratio -Air Freight Note: Reprinted from the case study.

Then, the costs of destination of the flight (SBGR -Guarulhos International Airport) were detailed:

Table 5.7. Destination cost ratio SBGR -Air Freight Note: Reprinted from the case study.

As the importer was in the south of the country, there was a second stage in another customs area for the clearance of the goods, which took place at Navegantes Airport, as presented below:

Table 5.8. Destination cost ratio SBNF -Air Freight Note: Reprinted from the case study.

Finally, the import process studied considered, as its destination, an additional bonded enclosure, and the details of that last stage are presented in the following table :   Table 5.9. Destination cost ratio Itajaí -Air Freight Note: Reprinted from the case study.

Finally, the tax costs are presented in Table 5.10:

Table 5.10. Taxes on the import process (BRL) Note: Reprinted from the case study.

Summarizing all presented data, we have a cost segregation in new groups detailed in Table 5.11. This brings us to a scenario of less than 2% representativeness of storage costs in total import costs.

Of course, it is necessary to consider that the process in question is covered by important and unusual peculiarities, such as the involvement of 3 bonded enclosures for the clearance of goods (Guarulhos, Navegantes and Itajaí).

Any optimization of this process could be reversed in eliminating at least one of the terminals, which would represent about 20% of reduction in storage costs, bringing the share of this cost from 1.67% to approximately 1,34%. In any case, it is possible to assume that this representative range represents the total storage costs in an air import process in Brazil: somewhere between 1.3 and 1.6% of the total costsor total landed cost.

The impact of the new system on airport operators

In practice, considering the presented model, a new question is relevant in the context of this study, and concerns the impact that should be perceived in bonded enclosures from the systemic improvements that have been discussed.

The new research is directed to a possible revenue impact from the airport point of view (originated at the bonded terminal), so that we can simulate in a more thorough way the reflections of the improvements proposed by the Single Portal Program of Foreign Trade.

Among the aspects that we intend to deepen the discussion, we can mention the following questions:

• What will be the perceived impact by airport operators of bonded enclosures from the improvements expected by the Program? • Is there any feasibility or unviability relationship between airport operators in this new context? • What operational actions or adjustments would be necessary?

Well, again, we focus on the operational reality of the international airport of Manaus, however, with a different look, directed primarily to the issue of revenues from the storage of imported goods.

As already presented, the current system of charging of these goods ends up presenting remarkable characteristics, which we consider opportune to be synthesized for conceptual sedimentation:

• The tariffs applied on import cargo serve as subsidies for export operations (which are unsustainable from a tariff point of view). • The tariffs are calculated, for the most part, on the value of the imported goods.

• There are natures of goods that have specific charging systems to ensure their condition, for example, of social interest (such as vaccines aimed at public safety), or of very high added value (since charging on the value could make it impossible to import), or commercial mischaracterization (e.g., funeral urns, unaccompanied baggage, etc.). • The time factor is decisive for the recalculation of storage rates (the longer stored, the higher the rates).

The universe established for this study was the last triennium (from 2018 to 2020), and the guiding issues are presented below:

• What are the average revenues recorded for a certain storage period?

• What would be the potential revenue reductions perceived by the airport operator? • What would be the impact of any revenue reductions on the sustainability of the airport? • What would be possible alternatives for the compensation or process optimization that are necessary for the Program? • And other points that can be identified as relevant for a better understanding of this potential causal relationship.

Initially, it is important to note that the data will be presented in order to preserve importers' data and will be available for consultation in "raw state" without their identifications.

In the process of data normalization, to make the experimentation as close as possible to the available references, a brief adaptation was considered in the counting of the length of stay. Following the reference presented by the Federal Revenue Service of Brazil both in the presentation of the Single Foreign Trade Portal Program, as well as in the dissemination of the study called Time Release Study, the data evaluation system considered the counting of days of permanence, rather than storage periods.

We believe that this reference should not impact the possible referrals of this study since the proposal is to identifyas presentedpotential operational impact, without the intention of exhausting the theme.

Well, according to the portal that presents the Single Portal Program of Foreign Trade, the expectation of RFB is that there will be a reduction in the deadline of imports from 17 days to 10 days.

In general terms, this reduction of 42% in the import period will hardly be perceived in the same way for all transport modes, because, as we can see in the Time Release Study report, although this study has a relatively small temporal scope (June and July 2019), it is possible to show that there is an important time gap between the different modes, as we can see in the passage of the study (p. 4), which is reproduced below:

a) The average time calculated, considered all modes, was 7.4 days; b) For the maritime mode, the average time was 9.7 days; c) For the aerial mode, the average time was 5.8 days; d) For the road mode, the average time was 2.3 days;

It should be noted that the average release time (considering the count from the receipt of the goods to its delivery) at Manaus International Airport, for imported cargo and not destined to other customs enclosures (loads called TC-6, which has its clearance performed in the arrival area, which is the approach considered in the Time Release Study report), is 3.27 days.

In this context, for simulation, the same 42% reduction will be considered in these deadlines -as an expectation -since no specific data are available for reducing exclusive deadlines for the air mode.

Cargo Release Overview in Manaus

When we perform a more in-depth analysis of the performance of the cargo release processes in Manaus terminal, it is possible to identify that there is an important gap in the opportunity to improve the release times of loads, as already presented in Table 5.1 (where we present the cargo released by storage periods).

However, in a parallel and no less relevant way, it is necessary to consider that the acceleration of an import processconsidering the status of the current systemic and procedural realityis not restricted to any of the agents involved, whether they are regulatory agencies or administrative bodies (for example, airlines, cargo agents, customs brokers). It presents itself as a major challenge of coordination of these operators, which is mainly possible from private sector initiatives (e.g., starting from the importer to the chain of services involved) and the public sector (such as the Brazilian Authorized Economic Operator Program -OAS and the Time Release Study itself), which may represent the stage which improvement is the most challenging.

Distribution of cargo per day of stay

Unlike the previous exercises of cargo stay period presented, for these simulations we considered all import cargo shipments, and this happened since they are likely to be impactedtariffs includedfor Brazilian imports. In addition, we have already identified that the percentage of goods included in differentiated tables would not compromise the analysis proposed by the present study because they represent a part with little significance from an operational and financial point of view.

As identified in the previously presented study of storage periods, there is an important concentration of loads (about 50%) which stay less than 3 days at the terminal, as shown in the table presented below, which shows the percentage representativeness of the number of loads according to the stay in days in the Terminal: This is exactly the next exercise that we start to present in the sequence.

Again, it is necessary to reiterate that the complexity involved in the current pricing system (with its various tables and references considered) for the simulation of airport tariffs should be considered in view of the purpose of this study, which is to allow new discussions and developments on the subject, i.e.: the simulations presented here do not have the character of presenting any definitive conclusion on the subject, nor did we seek to exhaust the available data of the system in search of any referral of this nature.

In this manner, in search of a system that could logically represent possible consequences of reduction of deadlines in airport revenues, the following methodology was considered (applied on the data of the years of 2018, 2019 and 2020):

1. The "CIF" values (composed of the cost of the good, freight and insurance) of all imported goods by Manaus airport were identified. They were grouped (summed) according to the number of storage days. 2. For each CIF value range, a relationship was identified with the paid amount for storage, creating a "Share of Revenue Over CIF " indicator, given in a percentage, and linked with the range of storage days, according to the Table 19. 3. Considering the identification of the Share of Revenue Over CIF indicator per storage period, this value of a certain range was applied to the CIF values of other storage periods to simulate possible impacts on the reduction of storage days considering the improvements predicted by the Initiatives of the Brazilian Internal Revenue Service.

The application of the simulation can be observed in the example presented below: The application of the simulation leads us to a displacement of the values of column B to the rows of lower periods referring to column "A", that is, considering a 50% reduction in the storage time of a commodity that has remained 8.5 days, the Value C of this load will be calculated considering the Percentage no more p9%, but rather the "p5%", since the objective is to simulate the incidence of a new percentage of collection on the CIF value , as in the example below: Considering the complexity and peculiar characteristics of the loads that remain 10 or more days in the terminal, and their relatively small participation in the total number of imported loads (4.9% on average), these shipments were not considered in the present study, given the difficulty of simulating the influence of the deadline reduction in these cases, since loads with more than 900 days of storage were verified.

In other words, the simulations presented below cover about 95% of all cargo processes imported in this terminal in the last three years (2018 to 2020), which we consider to be a relevant and sufficient sample for us to deepen this initial investigation, including through possible new analyses.

To obtain at least 3 distinct scenarios of time reductionand their possible revenue impact, hypotheses of time reduction were established starting in the range of 40% (in alignment with the RFB goal, which is 42%).

Naturally, considering the relevance of the cargo amount that transcend the average time identified by the Time Release Study (which is 5.8 days), it seems appropriate to expand the range of these hypotheses considering that there is an expectation of "natural" reduction of the cargo storage period from the implementation of the new systematics. Thus, in addition to considering the proposed initial reduction (40%), two other scenarios were studied, in order to obtain a broader view of the potential period reductionsespecially on the loads that are released within 10 days. The scenarios were therefore outlined in the following tracks:

• Scenario 1 -40% reduction in storage period;

• Scenario 2 -60% reduction in storage period; and • Scenario 3 -80% reduction in storage period.

Scenario 1 -Simulation of 40% reduction in storage period.

Storage time (days)

2018 2019 2020 Less than 1 0,377% 0,304% 0,287% Between 1 and 2 0,479% 0,356% 0,321% Between 2 and 3 0,708% 0,526% 0,448% Between 3 and 4 0,787% 0,640% 0,545% Between 4 and 5 0,854% 0,674% 0,573% Between 5 and 6 0,959% 0,754% 0,749% Between 6 and 7 1,029% 0,869% 0,688% The results obtained from the simulation of this scenario lead us to a 18.05% reduction in the storage fees of the cargo processed in less than 10 days, considering the threeyear average.

The year 2018 presented the largest margin, with a 19.58% reduction, and the 2020 year presented the lowest, with a 15.6% reduction in tariffs.

It was found that there is no regularity in the reduction proportion, and this is possibly due to the fact of the diversity of elements that subsidize the charging system.

On the other hand, in all simulations, except for the group that is currently processed in less than 1 (one) day, considerable revenue reductions were identified.

The largest ranges were identified in loads with longer stays, and this can be possibly attributed to the time factor that is determinant in the calculation of storage rates. We highlight the cargo processed between 9 and 10 days of the year 2019, which presented a 40.58% revenue reduction, according to the proposed simulation.

Equivalent reality was identified in scenario 2, as shown in Table 5.17: The revenue reduction in this scenario was in the order of 24.7%, reaching a maximum of 26.9% reduction in the year 2018, and the minimum of 21.8% in 2020. 

CHAPTER 6 6. CONCLUSION

In the proposed simulation analysis, which resembles, in several ways, a horizontal analysis of the collected data, it is possible to infer that, although there is a relatively small participation in the storage tariffs recorded by the customs enclosures at airports, the optimization initiatives that have been structured by the Brazilian IRS -RFB, in alignment with international best practices, may represent, in the short term, a much greater impact on revenue stemming from this activity for airport administrators.

In the simulation carried out during the present study, it was possible to evidence that eventual reductions in deadlines may have different repercussions on revenues, in the following proportions: The simulation allowed us to validate the thesis presented by RFB about the cost reduction forecast due to the deadline optimization provided by the new System and its procedures. However, it was also possible to identify that the reduction can impact in different ways the actors involved in the many stages of the import process.

In that way, although the financial impact of the storage stage in bonded areas isaccording to the presented case studyless than 2% of total landed cost, the revenue impact for a Cargo Terminal like the one in Manaus Airport may present figures up to a 35% cut in the short term. That results show that the impact on an airport operator will be 20 times higher than the one perceived by the importer (1.6% versus 35.6%). Among the possible recommendations, we can mention those related to the distribution and operational requirements of the border control authorities´ areas maintained by airport administrators. A reassessment and possible phased implementation could be considered, according to the unfolding of new scenarios that present themselves, so that it is possible to adapt operations in alignment with the new market developmentespecially the local one that, as it seems, is probably the most positively impacted one due to this relevant systematic change in air cargo segment.

For example, we could mention the establishment of a new guideline for public agencies operation in the cargo terminals of Guarulhos, Campinas (Viracopos), Galeão, and Manaus airports. The existing standard was established in 2013 by Conaero, and it obviously did not predict an efficient shift like this one.

When we look at the recent past, we can say that the operation expansion for a 24-hour one, among other improvements, also brought efficiency to the cargo sector and resulted in reduction of cargo release in bonded terminals.

However, the initiative, although addressed to the production chain to enable ways of reducing storage periods (and costs) in import processes, took placeapparentlyin isolation. The airports were the only ones back then that adopted this model and at the time it was evidencedespecially in the case of Manaus airport, that the cargo release in "non-commercial" times did not resonate as expected.

In other words, the cargo release could be carried out uninterruptedly (for 24 hours), however, the market did not adhere to this operational model, maintaining the massive majority of the cargoes with release in business hoursthe way they previously performed.

Among the factors identified as obstacles to possible mass participation, we have the issue of public safety, which in certain locations were no longer presented in satisfactory conditionssuch as the Galeão Terminal in Rio de Janeiro. How could carriers and insurersat that timeexpand the movement of high-value-added cargo into roads that were constantly a criminal action scene?

It is evident that this proposed enhancement in cargo control system and procedures does not reach such sensitive issues, but back in 2013 it was necessary that not only airport operators, but also the entire chain of authorities considered new personnel shifts, with teams working for 24 hourswhich was not usual for everyone and would naturally require personnel efforts.

Similarly, we can verify that, although the possibility of reducing total release periods was made viable, there was, on the other hand, a new need which significantly influenced the operational maintenance costs, both for the airport administrator and the agencies involved in that manner.

And this reality can be expanded to several sectors: with a more efficient risk inspection and analysis process, we can have important developments on the maintenance of storage infrastructure, such as:

• Reducing the storage period of images obtained by the Surveillance TV System (reduction of IT costs). • Reduction of the need for area and personnel for cargo physical inspections (reduction of personnel and infrastructure costs, energy, maintenance, etc.). • Reduction of the total area allocated for the storage of goodsconsidering that the release periods will be shortened (reduction of various costs, such as maintenance of equipment, personnel, physical infrastructure, energy, etc.). • Among others.

Among the viable alternatives for airport operators to minimize financial impacts, we can suggest at least two solutions, one with more complex implementation and the other with more feasibility in the short term.

The first one deals with the physical readjustment of spaces previously destined for cargo storage. It is known that the different parts of complex terminals that meet legal requirements from the moment of their construction have a certain interdependence. However, we saw that the storage area must be the most impacted from the presented process simplification and the optimization of import bureaucracy.

One idea would be to revert part of the storage segment to other activities with high added value, such as the product manufacturing for local and international markets (as industrial airports do), or the allocation of area for other airport activities, although this option may appear a more complex one if it involves non-accredited personnel.

On the other hand, even being a model that is currently in use by the Manaus airport terminal, we have the partial allocation of storage areas for non-bonded custody regimes. This conversion is shown to be viable mainly for those terminals that have a high degree of automation and that, for example, can allocate part of their storage systems to customers who have very specific storage needs. For example, the security requirement in airport terminals is naturally high when compared to storage solutions in other areas, whether due to the presence of several public security agencies, or due to the greater degree of access control existing in areas originally designed for customs activities.

In practice, this model can be summarized as the segregation of areas where traditional customs storage occurs, and other areas where the storage of already cleared cargo, without competing, and with specific systems and controls for each of these cases.

This practice has been shown to be quite adherent to a group of importers that choose to keep part of their stock at the airport considering a differentiated tariff from the one registered at the time of the original import, since the values of this storage can be negotiated freely, differently from what happens in import tables previously treated.

It is also possible that, considering the evolution of available technology for production and cargo handling, this type of segregated storage from the production unit may show itself even better not only in terms of cost optimization, but also in terms of better logistical utilization and telecommunications, as it has been happening in the so-called gig economy (with movement of passengers and food).

The main challenge established and identified by the present study is that the possibilities of optimization and cargo storage time and costs reduction are perceived in different ways by the various actors involved in the import processes. In that way, an equalization, or at least the consideration of these differences, should be considered, under the chance of, once again, having an expected improvement that fails to deliver relevance and viability in the same proportion for all the community.
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 4 3. Main differences between Mantra and CCT systemsNote. Reprinted from Siscomex

	Functionality	Mantra	CCT
	Systematization	Manual	API (XML Standard)
	Simultaneous use	One user	Multiuser
	Arrival record	Carried out by the carrier	Performed by the dealer upon arrival
		Up to 2 hours after landing	
	Record of operation	At the arrival, with 2 hours after	Up to 3 hours before the aircraft arrives, or
	information	landing	up to 15 minutes after flight departure
			(Depending on flight duration)
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	.4. Comparison of results between Mantra and CCT -SBKP Trial
	Note. Reprinted from LabTrans/UFSC (2019)/ Siscomex ([201-]).

  .5.

		2018	2019	2020
	Number of import	94.457	89.784	88.015
	processes			
	Avg CIF value	158.780,56	179.683,26	266.163,54
	(BRL) per import			
	process			
	Table 4.5. Number of import processes and CIF value per import process in SBEG
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3. Airport fee for handling import cargo Note: Ordinance No. 3. 642/SRA, of 9 December
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 5 4. Airport fee for handling export cargo Note: Ordinance No. 3. 642/SRA, of 9 December 2020

his representative, declaring equality in relation to the original presented.

  -the express authorization of the customs authority for delivery of the goods, in the cases provided for in this Normative Instruction.(Included by RFB Normative Instruction No. 1759 of November 13, 2017) § 1 -The documents organization shall allow the location of the documents and the retrieval of the information by indicating the number of the customs declaration or the cargo airway bill. § 2 -Copies of the documents referred to in paragraphs II and III of Art. 54, when their retention is required, shall be signed by the depositary and the importer or

	Art. 58.
	the original cargo airway bill; (Repealed by RFB Normative Instruction No.
	1356 of May 3, 2013)
	II -copies of the other documents referred to in Art. 54, when their retention is
	required;
	II -copy of the original cargo airway bill; (Writing by RFB Normative Instruction
	No. 1759 of November 13, 2017)
	III -the records treated on article 55 item III; And
	III -copies of the other documents referred to in Article 54, when their retention
	is required; (Writing by RFB Normative Instruction No. 1759 of November 13,
	2017)

IV -the express authorization of the customs authority for delivery of the goods, in the cases provided for in this Normative Instruction. IV -the records of which item III of

Art. 55 is treated; and (Writing by RFB Normative Instruction No. 1759 of November 13, 2017) 

V

The fine provided for in item
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.5. Bonded warehouse main regulatory history Note: Reprinted from RFB Standards System -Author's Elaboration.

Table 5

 5 

.11. Cost segregation in import cargo Note: Reprinted from the case study.
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 5 12. Manaus cargo storage time in days Note: Reprinted from Tecaplus/Infraero System -Author's Elaboration This starting point brings us to a new investigative level, considering the goal of reducing deadlines presented by the Internal Revenue Service and already discussed in previous passages. What would be the financial repercussion of this reduction in airport revenues?
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 5 13. Methodology explainedWhere A represents the Percentage of Collection Over the CIF according to the length of stay, B represents the gross CIF value according to the respective length of stay, and C represents the equivalent remuneration of each period, obtained by multiplying the two preceding elements.
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 5 14. Methodology explainedWhere "rs5" (element of C), is the new result, considering lower storage periods for the values identified in longer periods.

	Storage time (days)	A	B	C
	Less than 1	p1%	n1	r1
	Between 1 and 2	p2%	n2	r2
	Between 2 and 3	p3%	n3	r3
	Between 3 and 4	p4%	n4	r4
	Between 4 and 5 Between 5 and 6	p5% p6%	X	n5 n6	=	r5 r6
	Between 6 and 7	p7%	n7	r7
	Between 7 and 8	p8%	n8	r8
	Between 8 and 9	p9%	n9	r9
	Between 9 and 10 p10%	n10	r10
	Storage	time	(days)	A	B	C
	Less	than	1	p1%	n1	r1
	Between	1	and	2	p2%	n2	r2
	Between	2	and	3	p3%	n3	r3
	Between	3	and	4	p4%	n4	r4
	Between	4	and	5	p5%	n9	rs5
								X
								=
	Between	5	and	6	p6%	n6	r6
	Between	6	and	7	p7%	n7	r7
	Between	7	and	8	p8%	n8	r8
	Between	8	and	9	p9%
	Between	9	and	10	p10%	n10	r10

Table 5 .

 5 15. Share of Revenue over CIF per storage period Note: Reprinted from Tecaplus/Infraero System -Author's Elaboration
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	.16. Scenario 1: 40% reduction in storage period
	Note: Reprinted from Tecaplus/Infraero System -Author's Elaboration
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	.17. Scenario 2: 60% reduction in storage period
	Note: Reprinted from Tecaplus/Infraero System -Author's Elaboration

Table 6 .

 6 1. Simulated scenarios compared Note: Reprinted from Tecaplus/Infraero System -Author's Elaboration

Similarly, the highest percentages were perceived in the higher periods of stay, especially cargo processed between 9 and 10 days of 2019 (49.6% reduction) and 2020 (48.11% reduction).

The third and most drastic scenario reinforced the identified thesis, projecting eve more aggressive revenue reduction on the airport point of view, surpassing the mark of 71% in the larger permanence ranges, as we can see in Table 5.18.

Table 5.18. Scenario 3: 80% reduction in storage period Note: Reprinted from Tecaplus/Infraero System -Author's Elaboration

The average revenue reduction for this scenario was 31.5%, reaching a maximum of 35.6% for 2018 and the minimum of 27.32% in 2020, showing, as expected, the most drastic situation for bonded Airports and their economic sustainability on short term.

Again, it is essential to consider that this scenario, although quite bold, is fully feasible, especially when we consider that the air transport, unlike other modes, usually has its stages accounted for in hours. Between 153 and 0,00% 1 0,00% 2.279,70

Between 159 and 0,00% 2 0,00% 32.523,65

Between 160 and 1 0,00% 0,00% 164.332,05

Between 163 and 0,00% 1 0,00% 10.983,04

Between 174 and 1 0,00% 0,00% 36.670,45

Between 176 and 0,00% 1 0,00% 4.099,43

Between 177 and 0,00% 1 0,00% 932,34

Between 179 and 0,00% 0,00% 1 751,98

Between 180 and 0,00% 1 0,00% 3.318,53

Between 192 and 1 0,00% 0,00% 22.520,67

Between 201 and 0,00% 1 0,00% 1 4.207,21 291,77

Between 206 and 1 0,00% 0,00% 7.728,08

Between 216 and 0,00% 1 0,00% 23.270,09

Between 228 and 0,00% 1 0,00% 277.563,93

Between 242 and 1 0,00% 0,00% 1.404,62

Between 254 and 0,00% 0,00% 1 7.421,16

Between 301 and 0,00% 0,00% 1 9.945,83

Between 319 and 1 0,00% 0,00% 63.637,27

Between 409 and 0,00% 0,00% 1 150,90

Between 532 and 1 0,00% 0,00% 8.530,53

Between 592 and 1 0,00% 0,00% 10.404,77

Between 725 and 0,00% 1 0,00% 3.953,24

Between 977 and 0,00% 1 0,00% 5.710,35

Between 1042 and 0,00% 0,00% 1 206,16