Area Control Center Aerodrome Flight Information Services Air Navigation Services Air Navigation Service Provider Approach Control Air Traffic Controller Air Traffic Management Air Traffic Services Communication Services Service Provider Station of Telecommunications and Air Traffic Flight Information Center Flight Information Region Key Performance Area Key Performance Indicator

Keywords: ANSP, Liberalization, Business

The legal rights and obligations of States concerning the provision of air navigation services were established in the Chicago Convention. The airspace's structure and operation are an exclusive competence of each State, complying with basic technical rules established by the International Civil Aviation Organization (ICAO).

The major Air Navigation Service Providers (ANSP) have a monopoly position in their countries. Then, these providers do not have reason to improve their performance. The ANSPs often operate more focused on policy targets rather than answering to the needs of their customers.

Currently, a period known as globalization promotes changes in nationalist structures and interconnects nations economically and socially. This process made changes in the ownership and management structure of airports developed since the late 1970s. Private participation and privatization of airports began in the 1980s, gained thrust in the late 1990s and early 2000s, and slowed down in the late 2000s.

In Brazil, this process began 2011 with the airport's concession program. In the case of the provision of air navigation services, the rule allowed new companies to provide the services.

In most other States, air navigation services continue to be State-owned, and in others, it opens to liberalization.

For the first time in Brazil, the government granted an airport with Control Tower Service. It was the first concession and experience. The operations with private management started in 2014, but in 2020 the company asked to give back the asset. In this work, this case will be analyzed.
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INTRODUCTION

Many governments are not worried about balancing investments and costs with their revenues, which shows a lack of care with public money. In some countries, there is an intention to reduce costs. Fiscal responsibility has always been an important and negative problem. Sometimes, the government spends a lot and poorly in many areas. In addition, because of bureaucratic obstacles, it is unable to commit the investment.

According to a paper published by the Air Traffic Management Policy Institute (The case for liberalizing air traffic control), the easier way to lower costs is to introduce competition.

Competition does not mean that safety standards are lowered, but private companies can participate in a close market. Open market means freedom and more offer of services to society.

"Cost savings from technological development in air traffic control will not necessarily benefit airports if monopolies control the new technology. A competitive market is efficient and necessary to potential cost savings benefit airports (Nyström, Nielsen, Nielsen, 2019)".

Many countries around the world have introduced parts of their air management industry to competition. Regulators have changed the structure of the air navigation services market from a monopolistic market to a competitive market. In Brazil, this process began in 2016 with the rule for implementing an Air Navigation Services (ANS). Private management may implement a meteorological service or a flight information service and even air traffic service.

"The motive behind the decision in 2010 to introduce competition on the Swedish market for air navigation services was mainly to decrease cost. The decision, which was later altered only to include regional airports, led to cost savings of 27 percent. The same reasoning supports the Norwegian government's decision to introduce competition on the Norwegian market for air navigation (Nyström, Nielsen, Nielsen, 2019)".

In the paper published by the ATM Policy Institute, there is scope for many ways to offer ATS (air traffic services). The ATM Policy Institute was created to inform the debate on the efficiency and performance of air traffic management that can be achieved through market liberalization. The Institute's primary objective is to illustrate the benefits of liberalizing ATM to the aviation industry, governments, and regulators.

"A lack of competition in any market results in high prices, inadequate services, and few options. Air Traffic Control is a concentrated industry with high costs. Competition between air traffic control providers has already been implemented in several countries and has generated significant cost savings in the range of 30-50 percent (Nyström, Nielsen, Nielsen, 2019)".

There are several options for the structure, ownership, and management of corporatized air navigation services. This includes fully publicly owned entities, co-operatives, and public-private partnerships as well as functionally separate ANSPs. The different types of legal status of different ANSPs from all over the world:

Examples of ANSP models 1. Government department

Algeria, Brazil, China, France, Greece, Israel, Japan, Mexico

Government agency

Nigeria, USA

State enterprise

Australia, Belgium, Egypt, Portugal, Russia, Spain, Sweeden

Corportised entity

Austria, Croatia, Estonia, Germany, Ireland, New Zealand, Norway

Partly privatized entity

Canada, Italy, Switzerland

Background

Brazilian airports were managed by the Empresa Brasileira de Infraestrutura Aeroportuária (INFRAERO, Brazilian Airport Infrastructure Enterprise), a state-owned Brazilian Government company created in 1972 by the law 5.862/1972. Infraero was responsible for downtown airports, air navigation units, and cargo logistics terminals. In 2009, it managed 67 airports, representing 97 percent of Brazil's air transport activity.

Until 1999, Infraero was subordinated to the Ministry of Defense (Air Force Department). At the beginning of the 2000s, it was the moment the government decided to implement a concession program for airports, including all Infraero airports management, which will be granted by phases.

The Brazilian legislation does not allow the sale of any infrastructure. The privatization is illegal. It is just possible to grant concessions to the private sector for airport operations.

ANAC (National Agency for Civil Aviation, created in 2006) provides concession models to the government.

The first concessions took the form of public-private partnerships in which the concessionaire would own 51 percent of the shares and Infraero would own 49 percent of the shares. It took place on the first concessions and these airports: Brasília, Campinas, Confins, Galeão, Guarulhos. In the concession model of the other airports, this type of society has not been implemented. In the past, it coordinated 60 Aeronautical Information Rooms (AIS). In the context of information digitalization management (AIM), so many AIS rooms were closed.

Infraero 

Scope

Liberalization is a trend and a process. Brazil decided to follow this trend. This study intends to analyze how this process is occurring on the Air Traffic Services and Airports.

Under the theory of liberalization, this study aims to understand its development in Brazil (Air Traffic Services and airports). The case study of Brazilian experience: the concession of São Gonçalo do Amarante airport and the Control Tower is an example of liberalization process. An airport and a Tower Service were granted to Inframérica company.

Objective

The main objective is recognizing the conditions that made the concession São Gonçalo do Amarante airport fail.

SWOT analysis

SWOT is a business tool to analyze the factors that can affect the liberalization process.

A SWOT involves identifying the strengths and weaknesses of the process and opportunities and threats presents in the market.

Brazil is a potential country with many resources and good investment opportunities that can boost the liberalization process. The first step was taken with the infrastructure concessions. A new scenario has been created and deployments need to done. Unfortunately, with the decrease of the company, the DFPA was canceled. However, I had the opportunity to know the work and its importance.

Strengths

CHAPTER 3 STATE OF ART

Liberalization of Air Navigation Services (ANS)

Economic theory affirms that competition between companies to provide goods or services results in better outcomes than if a single supplier provided those goods or services. This is because competition requires companies to differentiate themselves from each other to keep or even increase their participation in the market. The increase of offer results from the liberalization and the clearance of government power. The competition and open market create a liberal environment for business.

There is a vast experience for the liberalization of industries that were considered as monopolies. This includes the telecommunications, energy, and rail industries in many parts of the world and the airline industry. This process happened in so many countries and in Brazil too. The first Brazilian industries belonged to the telecommunications sector and now are well established. Before this, has a telephone number was expensive and prolonged.

The success of liberalization in these industries can inspire the liberalization of the ATM industry. Learning from liberalization experience in other sectors will ensure that many of the risks associated with liberalization can be mitigated.

Market liberalization benefits include more cost-effective service, pricing transparency, improved customer focus and innovation.

Some ANSPs may consider this a threat. For example, liberalization and the resulting competition may cause some concerns. "Similar concerns were voiced in the leadup to the liberalization of the airline industry; the vast majority of which later proved to be unfounded"

(ATM Policy Institute -The case for liberalizing air traffic control).

Liberalization will provide new opportunities for those ANSPs who are engaged and want to innovate. Where innovation is important, there is evidence that the service is responding to customer needs.

Suppliers need to pay attention to customer needs and differentiate their service by focusing on improving the performance, such as capacity improvements or closer integration with airport operations. This is because ANSP must answer the airport's needs. The customer of ANSP is the airport, airlines, pilots, aircraft owners, local community, and passengers.

Competition in any market lowers the prices because of the increase in the offer of services. This can only occur if the market is open and free. Freedom is a value of mature societies and that want freedom of choice.

In a competition scenario, ANSPs would offer more attractive prices than others to gain market share. This would have more benefits for passengers and society as a whole. "This is because lower ATM fees paid by airlines should, in turn, lead to lower fares for passengers and stimulate aviation activity that results in increased choice for travelers (ATM Policy Institute Report)."

ANSPs would also have a stronger incentive to improve their cost efficiency so that they compete on price without compromising safety." There is a competition because of the number of companies in the market. This may include, for example, identifying opportunities to collaborate or consolidate with other ANSPs to explore economies of scale in areas such as training and development, back-office services, and the specification, development, and procurement of equipment "(Nyström, Nielsen, Nielsen, 2019).

ANSPs can differentiate themselves by their service offering, price, and quality, adapting to their users' needs. "ANSPs would have strong incentives to make the necessary improvements in quality, adopt new technologies, innovate, and undertake investments that enable them to meet the demands of their customers in order to retain or even increase their customer base. This has the potential additional benefit of further stimulating innovation in the wider aviation industry" (Nyström, Nielsen, Nielsen, 2019).

When ANSP behaves like a private company, ensuring a focus on customer service and adequately managing helps ensure the separation of service provision from regulation and avoid conflicts of interest.

Many ANSPs are not subject to effective economic regulation. This includes cases where the ANSP where providers of ATM are government management. In this case, the government controls the charges and retains control over air navigation services charges. This point can be seen in Brazil because DECEA operates the major ATS units and regulate the system. There is no separation between the provider and the regulator.

Regulation is necessary for areas where competition is introduced, mainly where an ANSP still retains significant market participation. A Regulator has a crucial mission, which is to protect the general interest of people and citizens. The regulator defines the rules and the stakeholders play the game.

Regulators must be prepared to certify and supervise new ANSP, procedures, technology and staff. The state should ensure the use of best practices of good corporate governance for airports and ANSPs.

Airports and ANSPs should apply management best practices in all their business areas to promote transparency, efficiency, and cost-effectiveness, providing high-quality facilities and services.

Example of liberalization: Airline Companies

In the past, most airlines were state-owned carriers. There were rules about where and when carriers could operate and how much the companies could charge. The companies depended on government decisions.

Economic considerations to improving operating efficiency and competitiveness, the desire to reduce the heavy financial burden for governments, concerns about high fares, difficulties in establishing new routes, and industry inefficiency led to the deregulation of the domestic airline industry.

"Liberalization allowed to create new business models, including low-fare airlines.

Several studies have identified the positive impacts of increased competition, including significantly lower fares, increased traffic, an increase in the number of jobs in aviation and related industries, increased foreign investment, and growth in economic output (ATM Policy Institute Report)". These are the benefits that liberalization provided to society.

In Brazil, a careful process of market liberalization domestic civil aviation began in the 1990s, with the gradual introduction of competition through measures such as review and even elimination of market segmentations, authorization of entry of new companies, tariff liberalization and control of market concentration, by imposing limits on participation in certain airlines and access to airport infrastructure.

"A more liberalized environment for airlines has some implications for airports. On the one hand, it increases the opportunities for airlines to serve more airports, which may positively affect airport sustainability. However, greater operational flexibility for airlines may also result in a reluctance to serve remote airports or airports with limited demand (ATM Policy Institute Report)". In this case, the State can subsidize the route for the airport.

Airline liberalization and airport commercialization have been the opportunities provided for regional airports and low-cost carriers. The use of such airports by these airlines enables them to avoid congested hubs and reduce their operational costs. For regional airports, it may mean development, growth, and financial viability. In Brazil, the traffic is so much concentrate in the Southeast. With more companies, more offers, the traffic will be deconstructed in a specific zone.

The competitive airline environment and more offer of services, with its emphasis on cost reduction, often result in airline pressure on airports and air navigation service providers to reduce user charges while at the same time seeking productivity improvements with increased efficiency and capacity. "Best commercial practices and performance measurement represented an advance in the airport and air navigation service management (ATM Policy Institute Report)". "An autonomous ANSP is essentially an independent entity established to operate and manage air navigation services, which is empowered to manage and use the revenues it generates to cover its costs "(Doc 9161, Manual on Air Navigation Services Economics).

Governance of ANSP

Autonomous ANSP can act as a private sector company depends on the degree of autonomy given to the entity. The autonomous ANSP can still be subject to the government's guidance and can be allowed to commercialize some of its activities.

Infraero is an autonomous entity. It uses the airport revenues to maintain the operation of ATS units and receive from Decea the ATS charges. Most Infraero ATS units are lossmaking units. With the grant government program, the revenues will be decline. In some countries and Brazil, public financing of ANSPs is becoming more difficult because of budgetary constraints or other national spending priorities. When there is a lack of investments due to lack of money, safety is affected.

Nowadays in

Customers view the quality of service of ANSPs as more than a simple service. Service quality is essential and includes education, courtesy, infrastructure, equipment availability, and the safety level provided.

ICAO's policies on charges (Doc 9082) define privatization as a transfer of full or majority ownership of air navigation facilities and services to the private sector. The privatized ANSP is self-financing, charges for its services, obtains funds from the capital market, and needs to achieve a financial return as a commercial entity and subject to regular business taxes.

The impact of private participation and privatization in the provision of airports and air navigation services must be viewed from the perspective of all the stakeholders (State, civil society, aircraft operators, passengers, shippers, employees of the airports, air navigation services organizations, concessionaires, and the local community).

"The impact for governments appears to be positive in the sense that they have generated some funds and transferred the responsibility for the development and operation of major airports to the private sector. It has been reported that aeronautical charges have generally decreased in real terms, and services have improved after private participation and privatization (Doc 9980, page 3-8)".

Economic Oversight of ANSP

Economic oversight is defined as the function by which a State supervises the commercial and operational practices of an ANSP.

It is a State responsibility with various public policy objectives, including preventing the risk that a service provider could abuse its dominant position. It seeks to balance public policy objectives and autonomous entities' efforts to obtain optimal commercialization (ICAO report).

In selecting the appropriate form of economic oversight, the State should first consider the scope and degree of competition. Where competition or the threat of it is sufficiently strong, the application of competition law is adequate.

Even where competition may not be considered sufficiently strong, the scope of This is because an excessively close relationship between the regulator and the service provider can result in conflicts of interest and undermine public confidence and trust in the system's adequacy, overlapping regulatory and operational functions.

Separation of functions enhances transparency and unbiased in the decision-making process and clarifies the authority lines to monitor the activities.

The separation process of the two functions involves delegating responsibilities for management and finance, giving much autonomy to an ANSP.

In general, the head of the air navigation services department may have considerable authority in decisions to the daily operations to provide air navigation services, including personnel management, and the authority to make purchases of supplies and arrange for any services required for that purpose. The more independent, the better the management. Decisions involving, for example, major purchases or investments in facilities and equipment. It is decisions that require a fast time that does not wait for a decision government process.

The state needs to carefully consider the roles, rights, and responsibilities of the different parties involvedgovernments, ANSPs, airlines, pilots, and passengersand exercise their economic oversight function.

Economic Performance Management

The purpose of an ANSP is to provide a service that offers flight safety to society.

Performance drop can result in significant additional costs and can have a negative impact on the members of the aviation community.

ICAO's policies on charges in Doc 9082 (Section I, paragraphs 13 and 16) recommend that States should ensure that ANSPs develop and implement appropriate performance management systems within their economic oversight responsibilities.

The need for an appropriate performance management system is independent of the organizational frame of the ANSPs as an ANSP's performance is more related to its governance than to its ownership and control structure.

"Performance management is a systematic and iterative approach to improvement within an organization that consists of defining a strategy and executing it through the alignment of resources and behaviors, so that the performance of the ANSP improves over time" (Doc 9161, Manual on Air Navigation Services Economics).

Performance management should be a part of the business plan of an ANSP. The 

Process of Setting Air Navigation Services Charges

The charge for route air navigation services should be a single charge per flight for all route air navigation services provided at the national or regional level. The charge could be based on:

a) The distance flew within a defined area.

b) The aircraft weight.

Charges should be imposed so that no facility or service is charged twice for the same utilization. In cases where some facilities or services have a dual role (for example, approach and aerodrome control and en-route air traffic control), their cost should be equally allocated for charging purposes (Doc 9082, Section III, paragraph 6 viii).

The production of financial statements requires developing a system for identifying various types of financial outlays and receipts.

The costs of ANSP during the En-route, Approach, and Aerodrome phases of aircraft operations should be identified separately where possible.

The costs of supporting services such as aeronautical meteorological services (MET), aeronautical information services (AIS), and other ancillary services should also be identified separately.

Costs directly related to oversight functions (safety, security, and economic oversight)

for air navigation services may be included in the ANSP's cost basis, at the State's discretion (Doc 9082).

Revenues of air traffic operations (doc 9161, page 5-5)

Route charges. This includes charges and fees for the provision of en-route air navigation services.

Approach and aerodrome control charges. This includes charges and fees for the provision of approach and aerodrome control services.

Payments from airports for air navigation services provided. This includes payments received from airports for air navigation services provided (usually under contract).

Revenues from airport charges allocated to air navigation services. This includes any revenues from airport charges (e.g., landing charges) applied for offsetting the cost of providing air navigation services.

In Brazil, this subject is regulated by law number 44 of March 29, 2012. There is an Enroute charge (PAN), Approach charge (TAT APP), and Tower, AFIS (aerodrome fight information service) charge (TAT ADR).

These fees remunerate the use of services, facilities, and the aids to provide an aircraft.

The distance is just used on En-route (PAN).

DECEA is responsible for managing, coordinating, collecting data on aircraft movements, and billing and charging prices to use services.

Aircraft are classified by: a) Group 1: aircrafts from airlines companies, regular (HOTRAN) and no-regular; b) Group 2: aircrafts from civil aviation, both public and private.

Airports are classified by: Group II aircraft values are charged using a single price per flight segment and operation.

The price charged for Tower services is defined by the following equation: PAT ADR =

Fp x T. The variable T considers the class of the airport.

There is a list of classification airports. DECEA updates the list of National Public Aerodromes Classified for the specific purpose of charging the Air Navigation. São Gonçalo do Amarante is class A.

Providers of Air Navigation Services in Brazil

In Brazil, the ANS regulator, DECEA, establishes that a company that desires to operate an ATS needs to ask for an authorization. This subject is regulated by the norm ICA 63-10. The first edition of this rule was published in 2011. In this document, there are specifications to implement a provider of ATS.

The unit that provides ATS is called EPTA (Providing Stations Telecommunications and Air Traffic Services). Individual contracted or legal entity subcontracted under public or private law, which provides service to EPTA in the implementation, operation, or maintenance activities.

Only the Specialized Service Provider (SSP) that carries out the operation activity must be authorized and approved by the União-COMAER-DECEA through the issuance of the Operational Specialization Certificate.

The natural or legal person under public or private law may be authorized and approved as SSP to operate EPTA.

There are many types of EPTA. The requirements and equipment for each type of EPTA are set out in ICA 63-10. In this way, these are the EPTA categories:

-Special EPTA: are those qualified to provide the following services: Air Traffic Control The norm that prescribes air traffic movement and the type of service is ICA 63-18 Weather Stations (A-SWS). This station, in addition to broadcasting, offers meteorological conditions and the minimum safety for airmen.

(
In private airports, the owner can implement the EPTA at your discretion with the Decea clearance process. When an airport has an EPTA, it means that the owner thinks of safety.

CHAPTER 4 4.1 Case Study

This section analyses the process of granting in São Gonçalo do Amarante airport (SBSG). It is a new airport that was granted with the air traffic services together. The consortium that won the bidding process was Inframérica S.A., shaped by Infravix Participators and Corporation America S.A. São Gonçalo do Amarante International Airport was the first included in the National Privatization Program -PND through federal decree number 6.373, of February 14, 2008.

Natal is the downtown of the

The grant conditions and procedures are based on federal decree number 7.205, of June 10, 2010, which provides for the concession regime for SBSG.

Inframérica is a privately held company since November 4, 2011. The company's social objective is to operate the São Gonçalo do Amarante airport following the concession contract with Anac. The concession agreement did not give the ownership of the airport, just the assignment of use. The model of concession is built-operate-transfer (BOT) schemes in all their variations.

The bidding for the concession was in the auction mode, with the winner being the highest bidder. The minimum grant amount was R$ 3.7 million.

The concession lasts for 28 years and can be extended for another 5 years. The company's remuneration is given by collecting airfares and other commercial activities that generate non-tariff revenues. The contract is divided into two phases:

Phase 1: São Gonçalo do Amarante Airport building Phase 2: holding maintenance of São Gonçalo do Amarante airport One of the Concession Agreement's obligations is an annual payment to the Anac of R$ 6.800.000,00 restated by the Selic rate. Operations started in May 2014.

The concessionaire must pay the monthly contribution to each month until the 15th (fifteenth) working day of the month following the month of revenue from the collection of boarding, landing, and stay fare (domestic or international) unified permanence fare, storage, and foreman.

-Aeronautic fare: the company obtains revenue by charging users a fee. ANAC establishes the maximum limits of each tariff.

-Nonaeronautic fare: commercial revenues. These revenues are not established by any granting authority rules and are freely negotiated between the companies involved.

The fare values were limited in the airport concession notice. The factor X methodology was used in the first readjustment. The aeronautic fare is affected by two KPI:

factor X and factor Q.

Factor X was established to assess airport productivity and efficiency, which may positively or negatively affect fares.

The Q factor measures the quality of services provided through the contract indicators, which may positively or negatively affect fares.

In 2017, there was a negative fare variation of 1.262%. The fare for the use of communications and radio and visual aids in the terminal area air traffic service (TAT ADR) pays for air traffic services, communications, approach, landing, and takeoff assistance in terminal zone air traffic. This rate is gathering by DECEA.

Inframérica implemented a Service

TAT ADR is due by the aircraft owner or operator and has its differentiated value due to the nature of the flight (national or international), the group to which it belongs (group I or group II), and the aircraft weight factor.

There was the National Civil Aviation Fund (FNAC) that always matches at $ 18.00 (eighteen dollars), regardless of practiced international fare and readjustments resulting from the concession contract.

There is clause that: the company will not be entitled to recover the economic and financial balance if any of the risks are not expressly allocated to the ANAC, particularly the projected demand by the concessionaire will not correspond to the reality. However, who estimated the demand it was the agency through the Technical Economic and Environmental Feasibility Studies.

In the contract, there is a methodology to readjustment the fares. The index for readjustment is the National Consumer Price Index. The index that supports the country's annual inflation.

According to estimates of studies, the forecasting demand for the start of 2014 was 3 million passengers/year, reaching 11.4 million passengers/year at the end of the concession, in 2038.

For the year 2020, the forecasting passenger demand is projected, boarding plus disembarking from approximately 4 million and 800 thousand (4.800.000) passengers. In 2030 it is expected that it reaches almost eight million passengers (8.000.000) distributed according to these percentages, between domestic, foreign, and business. 

Forecasting of Take-offs and Landings

Aircraft movement by year -SBNT

National International

The SBSG airport, which has approximately sixteen million square meters.

Investments carried out by the government in 1997 until 2010: To win the auction, the companies had to submit proposals that followed the execution methodology provided for in the public notice.

Calculation of the current peak hour -The peak hour of passengers will be defined as the time such that the sum of all other hours in the last 12 (twelve) months with a movement greater than it totals an accumulated volume of 3.5% (three and a half percent) of the movement in that same period.

It starts from the busiest hour and identifies the hour when the percentage accumulated totals 3.5% (three and a half percent) of the movement in the last 12 (twelve) months. Thus, the movement of passengers in the peak hour and that occurs within that hour.

The dimensioning of the Passenger Terminal should provide for a capacity that meets at least the values of peak hours shown in In the case of the SBSG first planning honor, which extends to 2024, about 5.8 million passengers are expected to pass through the airport. The forecasting of the movement of passengers in the peak hour of the SBSG it was made from the information of movement of passengers in users of transport services SBNT's regular air service, based on information provided by Infraero of the hourly distribution of movement of passengers and aircraft for the year 2007.

Forecasting of Terminal

In the public notice, ANAC required quality standards. There is Quality KPI, and it is rated on the year. The assessment consisted of two parts i) operational parameters and ii) perception of the quality of service. For each component evaluated it will be assigned a decrease in readjustment in case of non-compliance with the quality standard established Service quality perception is evaluated through research of satisfaction with passengers and the measurement of annual results according to the methodology to be defined in ANAC regulations. The concept scale of the evaluation will be from 1 to 5, being (1) very poor, (2) poor, (3) satisfactory, (4) good, (5) excellent. The components that will be assessed and individual decreases for non-compliance with the standard are shown below. The distance between the two airports is 12 N.M. (nautical miles). APP SBXT (Natal APP), there are two main aerodromes: SBNT managed by the Brazilian Air Force and SBSG.

In addition to these, four aerodromes concentrate general aviation of the TMA: SJBX, SNOG, SSAZ, and SSCE; and an aerodrome for exclusively military operation: SNXX, Maxaranguape airport.

NM

The figure below shows that the main SBNT runway 16L interferes with SBSG runway, making it impossible to use these runways for IFR flight operations conditions simultaneously or through restrictions and separation actions by APP.

On the other hand, it can be seen that the simultaneous operation of runways 12 at both aerodromes offers operability and safety since there is no risk of interference between the final approach templates.

In VMC conditions, in the case of go around, there is a risk between the traffic. The APP and TWR -SBSG needs to coordinate the traffic very well when two aircraft are on the traffic pattern. This fact increases the ATC workload.

The graph below shows passenger movement in the period from 2014 to 2020:

Figure 17 When comparing the forecast of passenger movement with the actual movement, there is a significant discrepancy, mainly in the forecast of international passengers. There was an over forecasting to international passengers. Only in 2015, the demand for domestic passengers was almost similar to that projected for that year.

The graph below shows the aircraft movement from 2014 to 2020: 20 The forecasting of aircrafts movement did not correspond to reality. There was an over forecasting in the grant studies. Just in 2015, the quantities of aircraft estimated nearly reached the real. It is possible to note that international aircraft made a significant difference. Maybe it was expecting an increase in international tourism.

In 2018, SBSG moved 2,43 million of passengers and 18 thousand aircraft. The growth compared to 2017 was 1.1%, due to low demand in the local economy.

In 2018, punctuality was positive. Of the more 18,000 landing and takeoffs during the year, 90% were on time. The new airport only hit the mark of SBNT of operation in twice year: in 2015 and 2018 Aircraft movement per year -SBSG

National International

In 2018, SBSG was the best airport in the small category and the best airport in the Northeast, according to a satisfaction survey administered by the Ministry of Infrastructure.

The airport handled 15.7 thousand tons, ending the year with an increase of 27% in relation to 2017. The Rio Grande do Norte State is the largest national exporter of fish and fruit to Europe.

2018 net revenue grew by 3% compared to 2017. Real costs, however, did not have a real increase when compared to inflation in the period. There is a real economy considering the increase in the flow of passengers.

The passenger traffic was "negatively impacted" by the economic crisis in the initial concession period and impacted tourism in the region. It is important to note that the airport did not make a positive profit since the beginning of operations, which shows that the SBSG is not a profitable business since the beginning of operations. The airport operations do not maintain the costs neither make profits.

Inframérica waited a long time to request the airport drop off. Other aspects influenced SBSG concession:

Real

1 -Road access to the airport: the government promised that road access to the airport would be ready at the beginning of the operations, which did not happen. The government delivered the constructions four years late. For the company, this fact results in a lack of preference for the airport. So, passengers preferred to go to other airports;

2 -Boarding fees: the company did not receive these charges for ten months, which resulted in a debt of R$ 37 million;

3 -TAT ADR: in August of 2015, DECEA adjusted air navigation fares. However, DECEA excluded the SBSG from the readjustment (law number 1.194, August 14, 2015).

Since this time, the TAT ADR from the same airport class is 301 % higher than SBSG TAT ADR. This means that other Towers in the same class (class A) of SBSG receive more than SBSG. Air navigation fares were not readjusted. and 2020, totaling a debt of 51 million. Inframerica understands that public power is the owner of the land. So, the company claims that it is not responsible for the payment of land tax. Despite the charge, the company sued the court to resolve this issue.

Inframérica informed that it could not comply with contractual and financial obligations initially assumed. After this, Anac accepted the order and will carry out another airport bidding.

While the re-bidding process was pending, the agency approved a contractual review.

As the result of the COVID pandemic, the restoration of the contractual balance only in 2020 will be R$ 8.7 million. There was a temporary increase of 44.8261% on the boarding fees, land, and stay. The increase in tariffs should last as long as necessary to restore the identified imbalance.

Presentation of technical solutions

It was noted that decision of SBSG building was not explained. The answer for why cancel operations at SBNT was not found. Only the fact that the airport will be use by military operations. Because of this, this study suggests that every investment decision be motivated, assessed and explained with criteria. It could be a method to decide do or not an investment, on the premise that financial resources are limited and want to do the best use of it.

Accordingly, with doc 9562 on section 3-2, the State should assess each investment against financial and broader cost-benefit analyses, including evaluation of social needs, impact on national or local economy and environmental effects. Decisions should also reflect safety and security requirements.

In the same mindset, the use of KPA Cost-Effectiveness to decide each investment before do it. It´s a trade-off between investment x costs.

The process of performance management for economic aspects of each investment consists of several steps (doc 9161, page 4-7) as:

Identify Compare the sum of costs to the sum of benefits. If benefits outweigh the costs, the investment is positive thing.

For example, the benefits of project could be $1 million in terms of revenue and your costs could be $500k. The benefits would outweigh the costs, giving a firm green go-ahead light. If that's the case, then your project is financially feasible. But if earn $1 million in revenue and the costs would be $2 million, then the initiative would not be feasible.

Financial evaluations and CBAs are different in terms of the treatment of capital costs.

The costs are compared to the flow of benefits and the annual net amounts are reduced to a net present value (NPV) for the investment option.

NPV is used in capital budgeting and investment planning to analyze the profitability of a planned investment.

. NPV is the discounted value of future income (or benefits) from a particular investment less the discounted value of expected costs. A positive NPV indicates that an investment project is worthwhile.

FAA guidance (2020) indicates that "NPV is the most widely-used and theoreticallyaccurate economic method for selecting among investment alternatives, and should be used for all analyses."

The NPV of an investment in transport infrastructure can be expressed as:

Assess Performance Results

Publish Performance Results

The results are used in the decision-making process of the economic viability of an investment in aviation infrastructure.

where: B = future annual benefits C = future annual costs r = annual real discount rate k = number of years from the base year over which the project will be evaluated t = an index running from 0 to k representing the year under consideration Alternative A does not have a positive NPV and should not be chosen over the base case. Alternatives B and C have positive NPVs, indicating that both can be chosen over the base case. However, alternative C has the highest NPV, making it the best choice (FAA guidance, 2020). SBSG was the first grant experience, and the mistakes need to be corrected to avoid other experiences such as this in other situations. Forecasting requires better accuracy and the revenues must ensure business sustainability. The methodology setting on the grant contract allowed a negative fare variation, which does not create a good condition for business development. Companies require adequate conditions to develop their businesses.

The auction notice includes a methodology to readjust the fares. On chapter VI, section 6.3 of auction notice indicates that the readjustment will be applied on aeronautic fares and air navigation service fares. However, this clause on the contract only specifies the readjustment to aeronautic fare. It was removed the air navigation fares. It shows a contractual gap.

The formula is presented below T1 = T0 x (IPCA1/IPCA0) × (1-Xac)

Where:

𝑋𝑎𝑐 = productivity factor (1 + Xm) 𝑛-1 𝑋𝑚 =0,00106869595821268 IPCA = Inflation index annual
The X factor may affect positively or negatively the result of the annual readjustment depending on the evolution of variables associated with productivity and efficiency airport industry. The fact that X can affect negatively the readjustment shows that it is not good for business development.

The X factor is defined based on the historical evolution of productivity of the relevant airport industry, estimated by the difference between the variation of products and inputs of one or more sets of airports determined in specific regulations. This study didn´t have access it. This formula establishes a limit for each type of fare. However, this does not apply to the air navigation fares. This situation represents a lack of tuning and communication between Decea and Anac, this being a disadvantage of joint regulation.

There is another concern about the used index. This index can have a negative variation because it depends on economic growth. If that is the case, companies are harmed because of the Brazilian economy since the country does not have a stable economy.

After reviewing the contract, the agency has changed the methodology for: PR2020 = PR2020 × (1 + Δ) Δ = adjustment of 44,8261% on the land, boarding, and stay fares.

Forecasting studies were conducted by a private company. It is recommended that forecasting studies and market studies be conducted by Anac employees or reviewed by them.

The company that conducted these studies decided to project the growth of the total flow of passengers in 2031 using the income elasticity of demand and assuming that the composition tourism, business, domestic, international flows remained unchanged. Considering an economic growth (GDP) of 3.7% per year and income elasticity air travel of 1.24 %, passenger flow in Natal was projected to be 4.58 % per year, in 2031. However, it has six years that the country does not have an increase of 2 percent of GDP.

One important finding of these studies is the increase of 10.5% on the use of air travel. About 17.5% of trips to Northeastern Brazil were by air in 2011 and reached 29.5% in 2005. Therefore, it is estimated thar the proportion of tourists from Natal traveling by air will converge to the national average of 40%. Economic growth and the use of air travel were overestimated.

It is noteworthy that these studies were conducted using government data.

Maintaining a good relationship with the stakeholders is essential. A good approach for the government would be to get closer to the air companies. It is suggested that data from air companies be used for predicting the movements as these data are more reliable.

The relationship between aircraft movements and passenger demand depends on the load factor and fleet mix. Passenger forecasts are converted into aircraft movements considering fleet mix and average load factors. The load factor can be defined as the ratio of total passengers carried to total seats offered or the ratio of passenger-kilometers traveled to available seat-kilometres (doc 8991, II-1).

Historical trends in total seats offered, average aircraft size, average load factor as well as aircraft movements (departures) are established using traffic by flight stage (TFS) data. For the major route groups concerned, a detailed traffic flow matrix can be developed based on data from the Official Airline Guide (OAG). The procedure is listed below in the figure 22. This methodology developed by ICAO and its regional traffic forecasting groups for generating these forecasts can be used to estimate the real movement of passengers and aircrafts. It is more accurate and reliable.

where: load factor = number of passengers carried/total seats offered aircraft size = total seats offered/total number of aircrafts Another suggestion is that investments made are based on demand triggers.

There will only be an increase in the investment made when the demand trigger is triggered. As model it will be use the investment of Caçador airport. This airport is located at Santa Catarina. It will be an airside capacity project. There is no operation of commercial flights, neither information about air movements. On the table below, there is BCA analysis:

Objective

Build the Runway End Safety Areas (RESA)

Benefits

Compliance with safety, security and design standards is not subject to BCA. Projects must be done in most costeffective manner Measurement of benefits No benefits applicable. All new capacity projects must be built to Anac safety and design standards.

Valuation

Lowest-cost alternative means to achieve compliance of pre-existing infrastructure with Anac standards.

On Faa article (2020) "the standards compliance credit that can be taken for a capacity project that corrects a pre-existing standards problem at an airport cannot exceed the most cost-effective alternative means to have corrected the problem". However, doesn´t have airline operation at Caçador airport. If it were to prioritize investments, this fact should be assessment.

Another example of investment is at Cascavel airport, localized at Paraná. It will build a new airport terminal building (ATB).

Objective Reconstruction, expansion, and/or modernization of ATB

Benefits

Reduced aircraft and passenger delay (attributable to more gates and faster passenger transfers to connecting flights)

• Improved passenger schedule AEDT estimates fuel burn using very specific information on the combinations of aircraft, engines and takeoff procedures, while accounting for payload. Fuel consumption is then translated into emissions.

CONCLUSION

This study addressed the topic of liberalization, an economic theory and global trend.

Many economies are following this trend, which can be considered the result of the globalization process. Means withdrawal from the State to provide infrastructure functions.

In my research, I found that Brazil has a liberalization environment in airports and air traffic services. In airports, the government plan is to grant all airports to private management.

In air traffic services, the major units are State management, but there are good examples of private management.

The competition is not intense on Air Traffic Services. There are few companies, and the market is mainly supplied by one single public company. Liberalization could occur in the government agency, and Decea Radio Station (AFIS) was composed of 86 units. The next step in this area could be to withdraw government providers, with these service providers making the charges subject to approval by a regulator (fees liberalization). It could be a process agreed with users and stakeholders. It will be a major step forward in the liberalization process and will help airlines and society.

In the study case, there is no motivation to change the operation from SBNT to SBSG. I did not find one technical reason to cancel the operation at SBNT. Even if there were, the airport would already be disabled. The Natal city does not need two big airports, because only one airport can receive 6 million passengers and, since its inauguration 6 years ago, it did not even receive 3 million passengers (half of its capacity). Moreover, SBSG localization is not good because it brings risk to operation when SBNT and SBSG operates simultaneously. It was found that SBNT does not have movement. Military operations data were not found.

The liberalization theory states that competition down the prices, increase the offer, and provide better offers. However, competition should take place between companies that operate airports, and not between airports. Airports are not made to compete. Airports should serve the population and have the best logistics practices. Indicators and metrics must be used to assess the operator airport. The main use of each airport and its function should be defined. Thus, one airport cannot replace the other nor despise it.

The trend towards liberalization comes from the need to separate the provision of airport and air navigation services from regulatory functions. It is important to recognize the
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  is subordinated to the Ministry of Infrastructure and comply with the regulations of the National Civil Aviation Agency (ANAC) and the Department of Airspace Control (DECEA). In 2005, the law nº 11.182 created a new civil aviation regulation agency and safety oversight: the ANAC. ANAC is a regulatory agency established to regulate and inspect civil aviation activities and aeronautical and airport infrastructure. The agency replaced the Department of Civil Aviation (DAC) as the new National Civil Aviation Authority. The agency is responsible for regulating, inspection, and certification of aircraft, companies, manufacturers, aircraft maintenance organizations, aerodromes, schools, and civil aviation professionals. The government agency works to ensure civil aviation safety and security and maintain the quality of services. Although ANAC is linked to the Ministry of Transport, Ports, and Civil Aviation, it is not subordinate to the Ministry. It has administrative independence, financial autonomy, and a fixed mandate for its directors. The agency has nearly 2,200 employees. The agency enforces compliance with rules aiming to prevent accidents and improving the quality of services provided by air companies, civil aviation personnel, and airports. ANAC also certifies and inspects aircraft, aircraft operators, aircraft manufacturers, aircraft maintenance organizations, airports, training organizations, and civil aviation personnel. DECEA is a governmental organization, subordinated to the Ministry of Defense and the Brazilian Air Force. Provides a safe air traffic flow in the Brazilian airspace and, at the same time, ensures its air defense. As the central organization of the Brazilian Airspace Control System (SISCEAB), DECEA is responsible for an area beyond Brazil's 8.5 million square kilometers of territory, stretching to a considerable portion of the Atlantic Ocean until the 10th meridian west. In short, the organization is in charge of the airspace control of approximately 22 million square kilometers. DECEA is distributed into three Subdepartments of supervision, four Integrated Centers of Air Defense and Air Traffic Control (CINDACTA), one Regional Service of Flight Protection established in São Paulo (SRPV-SP), 5 Area Control Centers (ACC), 43 Approach Controls (APP), 59 Air Traffic Control Towers (TWR), and 86 Radio Station (AFIS). The organization has 3900 Air Traffic Control (ATCO).

Figure 1 -

 1 Figure 1 -Air Space DECEA management

  Airports and air navigation services in different States are operated under various organizational ways. Considering the diverse difference among States, ICAO does not recommend one organizational frame over another. However, paragraph 5 of Section 1 of Doc 9082 recommends that States consider establishing autonomous entities to operate their airports or air navigation services where it is economically viable and in the best interest of providers and users.

  Brazil, the law number 10.589 published in December 24 created the NavBrasil. The company is outside the first frame of public administration, subordinated to the Ministry of Defense. It will be a stated-owned company that management Air Navigation Services in Brazil. NavBrasil will be an organized under private law being 100% owned by the Federal Republic of Brazil.Creating legal entities outside the government is usually called "corporatization." In some circumstances, a single autonomous entity may operate both airports and air navigation services. Doc 9980 on page 2-2 defines commercialization as an alternative to private participation and privatization in the provision of airports and air navigation services to improve the quality and delivery of services and the entity's financial performance.It sounds strange because the leading service of ANSP is safety. It is the first impression. The Air Navigation Service can be measured, required, qualified, and managed to be better offered. Mainly, the items of equipment and aid to air navigation. Each type of operation and each airport are completely different service requirements and need quality service.Many state-owned autonomous ANSPs have been commercialized, which means that they have autonomy or flexibility to react to competition. It is expected to operate as a financially independent business entity and be as competitive, efficient, and cost-effective as any other commercial business. There are, however, few cases where the ownership of such commercialized ANSPs has been transferred partly or fully to the private sector (Doc 9980, Manual on Privatization in the Provision of Airports and Air Navigation Services).

  economic oversight should be open to changes on the charges system. ANSP and all categories of users decide the level of charges. Economic oversight should be performed with transparency, efficiency, and costeffectiveness while keeping regulatory interventions minimum as required. States may play their economic oversight function through the legislative establishment of a regulatory mechanism, etc. The mechanism by which economic oversight takes place can be key to its success in achieving its objectives efficiently and cost-effectively (Doc 9161, Manual on Air Navigation Services Economics).When a State chooses not to establish an autonomous ANSP, the economic oversight function should be functionally separated from the operation and provision of air navigation services within the administration and clearly defined role and power.When a government plays both the role of regulator and service provider, consideration needs to be given to a clear separation of the regulatory and operational functions, with roles and powers clearly defined for each function as recommended in ICAO's policies on charges in Doc 9082, Section I, paragraph 12.

  process of performance management for economic may consist of several steps (Doc 9161, page 4-7): a) identify key performance areas (KPAs); b) define performance objectives through a consultation with users and other interested parties; c) select performance indicators (and supporting metrics); d) establish performance targets through consultation with users and other interested parties;e) create and implement a plan in cooperation with other members of the aviation community to achieve performance targets; f) consider and, where appropriate, provide performance incentives; g) periodically assess actual performance results using benchmarking as appropriate and publish performance reports on results achieved.For the economic performance of ANSPs, as recommended in ICAO's policies on charges in Doc 9082 (Section I, paragraph 16 i), the focus should be placed on at least four KPAs, namely: safety, quality of service (such as capacity, delay and flight efficiency), productivity and cost-effectiveness.A good KPA to be explored In Brazil is Cost-Effectiveness. Doc 9161 on page 4-14 defines: "is generally measured as the cost per unit of output and can be largely divided into two types: financial cost-effectiveness and economic cost-effectiveness." Financial costeffectiveness is related to the cost of output, which refers to the monetary cost."Economic cost-effectiveness looks at opportunity costs to be incurred when the services provided by an ANSP do not reach an acceptable or desirable level of quality (for example, ATM capacity-related delays and degradation of flight-efficiency)" (Doc 9161, page 4-15). It refers to the cost-of-service quality. This KPA can be used for every investment, work, and always confronting air traffic movement. It can demonstrate the costs for service provision, delay, and flight inefficiency per unit of output. Decea can use it to evaluate the ANSP services. Cost-effectiveness is related to productivity and efficiency. It means doing more with less. For ANS performance, a wide range of outputs is used (flights, passenger, revenue ton kilometer, available seat, Nautical Mile). The most appropriate output for ANS cost-efficiency performance is the number of controlled flight hours. There are other examples given by Doc 9161 on page 4-15 that shows indicators: a) ATC cost per flight, per IFR flight hour, per kilometer of IFR flight, sector or center; b) operating cost per IFR flight hour, per kilometer of IFR flight, sector or center; c) employment cost per ATCO in OPS hours; d) non-staff related operating costs per ATCO in OPS hours; and e) METAR cost per flight or airport. According to their objectives and particular circumstances, states may choose additional KPAs, as identified in the ICAO Global Air Traffic Management Operational Concept (Doc 9854). In more general terms, eleven standard KPAs have been identified in Doc 9854, which are, in alphabetical order: access and equity, capacity, cost-effectiveness, efficiency, environment, flexibility, global interoperability, participation by the ATM community, predictability, safety, and security.

  a) Class A: there is Approach Control (APP) and Tower Control (TWR) services and facilities: Radar, ILS\ALS, VOR, DME, NDB, PAPI or VASIS; b) Class B: there is APP and TWR services and facilities: Radar or ILS\ALS, VOR, DME, NDB, PAPI or VASIS; c) Class C: there is APP and TWR services, and facilities: VOR, DME, NDB, PAPI or VASIS d) Class D: there are APP or TWR service and IFR procedure; e) Class E: AFIS and IFR procedure; f) Class F: AFIS service.The group I aircraft values will be charged according to the type of flight (domestic or international), the aircraft's weight, the distances covered, and the class of the airport. The weight factor is calculated by Fp = √PMD ∕ 50. PMD: maximum certified takeoff mass of the aircraft: tons.

(

  Approach Control and/or Air Traffic Control Aerodrome) and can also provide the following services: aeronautical telecommunications, aeronautical meteorology, and aeronautical information; -EPTA class A: are those qualified to provide the following services: AFIS (aerodrome flight information service) or aeronautical telecommunications, aeronautical Information, and meteorology; -EPTA class B: are those intended exclusively for the transmission of messages from the Apron Control Service, flight regularity, and general character of administrative interest of the entities and their respective aircraft; -EPTA class C: consist of Dependent Surveillance Systems Automatic in "Broadcasting" (ADS-B), Multilateration, aid to air navigation (visual aid aids and radio aids to air navigation) not linked to a unit ATS unit; -EPTA class D: constitute the Automatic Broadcasting Stations Aerodrome, intended to transmit, through a VHF voice channel, the wind surface temperature, atmospheric pressure, visibility, temperature, number of clouds, and the height of the base of its representative layers of the aerodrome and other pertinent notices about the operation of the aerodrome, and Automatic Surface Weather Stations designed to produce AUTO METAR and AUTO SPECI; -EPTA class I: are intended only to provide services of aeronautical information and/or aeronautical meteorology; -EPTA class M: these are intended exclusively to support helicopter operations on offshore platforms and vessels. It is important to note that the services of B, C, D, I, and M EPTA categories are not related to charges. In other words, these services are not paid. The charges only refer to the ATS. There are 713 EPTA, of which 64 are class A EPTA and 29 are Special EPTA. The main clearance entities that offer the ATS are DAESP, INFRAERO, Prefectures, SOCICAM, Flyway Aeronautic services, AZUL air company, Public agency, Flex air company, Reyco, Sinart, Infracea. Maringa Air Terminal, Bethel Air Services, and Inframérica.INFRAERO manages more than 53%, 25% are privately managed, and the government manages 22%.

Figure 3

 3 Figure 3This graph shows the EPTA classification by amount. EPTA class B is the one with the highest rating, followed by class M, class A, Class C, and finally, Special EPTA. It is important to note that EPTA is our framework of DECEA. The ATC unit of DECEA administration is not called of EPTA.The graphic below shows the companies name that is responsible for EPTA. Many types of EPTA can be found in a single airport. Each air company has one EPTA class B; it uses it to allow the communication between the ground and the aircraft. Petrobras has many EPTA class M because of offshore operations using a helicopter. Infraero stood out on EPTA class A, C, and Special, being ranked first in both services (ATC and ATS).

  Figure 4

  Provider Station of Telecommunications and Air Traffic (EPTA CAT "ESP"), comprising a control aids to air navigation and other facilities complying with the provisions of ICA 63-10 (Providing Stations Telecommunications and Air Traffic Services -EPTA), edited by DECEA. The service that EPTA offer to the airport is Tower Service. The Control Tower of São Gonçalo do Amarante Airport is responsible for providing Air Traffic Control, Flight Information, and Alert Services to all aircraft evolving in the aerodrome maneuvering area and flight on surroundings adequate to meet the expectation of increasing the air traffic at the aerodrome.

1.

  Deforestation across the airside 2. Building of the runway end safety area 4. Plant protection located at the airside offset 5. Paving the runway of 3 000 m x 60m with cover 6. Paving the taxiway and quick exits with a binder 7. Paving the access lane to the Fire Department 8. Earth-side earthworks 9. Rigid pavement for aircraft 10. Flexible pavement service routes, taxi 1, 2, 4, 5, SR1, SR2, and stopway, 11. Horizontal signage of the airstrip, takeoff and taxi, and, 12. Infrastructure for air navigation systems and plant protection for the entire area of the off-sets. Making a global amount of R$ 250 million, according to the Federal Court of Auditors.The government built the airside, and the private company invested on the land side. The total amount of investment made by Inframéria was R$ 610.and firefighting service and other elements of infrastructure not executed by the government

  Figure 14
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  Aeronautic revenue: ANAC methodology caused a significant tax loss. This fact caused a discrepancy in the values practiced by SBSG and other airports. The fare levels admitted by ANAC do not allow the maintenance of the cost of the airport. The financial loss calculated by Inframérica is approximately R$ 247 million; 5 -Land tax: the town hall charges the concessionaire to pay this tax between 2013

  Figure 22Methodology for the development of traffic-flow forecasts for aircraft movement

  

  

  

  

  The São Gonçalo do Amarante Airport (SBSG) is a new airport and was built with 50% public investment and 50% private money. This airport was granted with Control Tower Service together and is privately managed. It was the only airport granted with the air traffic service.

	Infraero is a national government company. It is responsible for the administration of
	major Brazil airports.
	Infraero is an ANSP too. Its management 13 Approach Control Centers (APP), 21
	Aerodrome Control Towers (TWR), 36 Aerodrome Flight Information Services (AFIS). The total
	was seventy (70) ATS units. The main Towers are Guarulhos (SBGR), São Paulo e Santos
	Dumont (SBRJ), Rio de Janeiro, Campinas (SBKP), and São Paulo.
	The most movemented APP are: Macaé, Rio de Janeiro and Vitória, Espírito Santos.
	The two APP became Radar in the last two years.
	Together with the ATS units, Infraero manages 64 Airport Meteorological Centers
	(CMA), 64 Surface Weather Stations (SMS), and 4 Altitude Weather Stations (AWS).
	Infraero maintains the following aids: 61 Non-Directional Beacons (NDB), 31 VOR, 27
	DME, and 9 Instrument Landing Systems (ILS).
	1.2 Brazil Context
	At this moment, there are twenty-two granted airports in Brazil. As part of a growing
	business model, the government wants to attract more private investments in infrastructure.

The concessions program in Brazil started in 2011 with São Gonçalo do Amarante (SBSG/NAT) airport. In 2012, Brasília (SBBR/BSB), Guarulhos (SBGR/GRU), and Viracopos (SBKP/VCP) airports were granted, and in 2013, Galeão (SBGL/GIG) and Confins (SBCF/CNF) airports took place. These concessions intended to improve airport service quality and receive private investment.

In 2017, four other airports were granted: Fortaleza (SBFZ/FOR), Salvador (SBSV/SSA), Florianopolis (SBFL/FLN), and Porto Alegre (SBPA/POA). In October of 2017, 13 other airports were included in the national privatization program, being granted as regional clusters. The Northeast cluster is formed by the airports of Recife (SBRF/REC), Maceió (SBMO/MCZ), Aracaju (SBAR/AJU), João Pessoa (SBJP/JPA), Campina Grande (SBKG/CPV), and Juazeiro do Norte (SBJU/JDO). The Midwest cluster includes the concessions of Cuiabá (SBCY/CGB), Sinop (SWSI/OPS), Rondonópolis (SWRD/ROO), and Alta Floresta (SBAT/AFL) airports. Finally, the Southeast cluster includes the airports of Vitória (SBVT/VIX) and Macaé (SBME/MEA). It was thought to include air navigation services in airport concessions. However, it was not approved in the financial feasibility study, and thus, the services did not enter the public notice.

The Brazilian government maintained the program of concessions and decided to grant all airports by Infraero management.

  that if no there is economic growth in Brazil, the liberalization process will not be successful. Because is the increase of economic growth that allows the increase of aviation movement and the whole economy.

	Airports Radio Stations Highways Harbours Energy Opportunities Airports Radio Stations Highways Harbours Energy PRESENTATION OF WORK ENVIRONMENT Over regulation Threats Culture Low economic growth Political instability Intervention on the market CHAPTER 2 2.1 Internship Company I did my internship at Infraero. Because of the COVID pandemic, the internship was a distance. In Brazil, the pandemic started in March, 2020 and developed throughout 2020. I did my internship at DONA (Air Navigation Oversight), Brasília, from July 1 to October In my internship, I was aware of a side of Infraero that takes care of the Airport Master Plan, the Airport Planning Direction (DFPA). Among DFPA's responsibilities are disseminating airport movement statistics, making demand projections, calculating the installed capacity of terminals, runways and yards, master plans, noise zoning, and urban integration plans airports, and the management of Infraero's geographical information. These studies are substantiated in the Air Transport Demand Report (RDTA). Its main objective is to subsidize airport and business planning for INFRAERO and the Federal, State, and Municipal Governments. Demand studies, given the current scenario of the national economy, are based on a combination of methodologies and, as a result, demand projections are obtained for the short My hypothesis is Opportunities 1, 2020. (5 years), medium (10 years), and long (20 years) terms, contemplating three alternative
	DONA is the direction of Air Traffic Services at Infraero. DONA has 50 staff members growth scenarios (pessimistic, medium and optimistic).
	who work every day to maintain the ATS units. A demand study for each airport guides the Master Plan, and its development is based
	It currently consists of five managements: Safety management (NASO), Control and on Annex 14, which is recommended by the International Civil Aviation Organization (ICAO).
	Services management (NACC), Norms management (NANP), Infrastructure management This document was translated and adapted by ANAC to Brazilian standards through RBAC
	(NAPI), and EPTA management (NAGE). (Brazilian Regulations of Civil Aviation) 154 -Aerodromes Project.	
	I work at NAPI. This management takes care of navigation aids, electronic systems, The body responsible for approving the Master Plans is ANAC -National Civil Aviation
	information systems, information technology and maintenance. Each equipment used in the Agency, following Law No. 11,182, of September 27, 2005. In the case of a shared aerodrome,
	EPTA is acquired by this management. of military interest or administered by COMAER (military organization), the Master Plan
	NAPI administrates the DONA budget, including airfare, per diem, EPTA costing (water, approval will be made jointly between COMAER and ANAC.
	electricity, furniture), acquisition investments and maintenance investments. NAPI maintain in It is important to know that COMAER Ordinance No. 957/GC3, of 09/07/2015, which
	touch with maintenance direction and accomplish control over aeronautical communication deals with restrictions on objects projected in the airspace that may adversely affect the safety
	services (COM). or regularity of air operations, guide further steps for the approval of the Master Plan such as
	I completed the study under the supervision of Marcus Pires, my mentor. I researched the development of the Protection Zone Plans.
	the websites about liberalization and how it impacts at Infraero. Unfortunately, this process Weaknesses reaches the Infraero business and its environment.
	Economic growth Since the concessions program began, the company has been reduced. It is a problem Bad governments
	Key resources because Infraero maintains ATS units with airport revenues. It can be the end of the company Low income per capita
	Income Generation or a new beginning with many changes.	Two authorities
	Regulation There is a purpose of change the business company. Instead of the airport manager, Management
	the company gets ready to do airport services such as runway maintenance, courses, training,
	airport firefighters training, information systems, consulting, engineering projects,
	environmental licensing, security plans, and regional airports. The company does not want
	ATS units because it is not a sustainable business.	

  Rio Grande do Norte's State, located in the Northeast of Brazil. The city has an airport called Augusto Severo (SBNT), which the government decided to replace by SBSG. The table below shows features information about the Natal city and Rio Grande do Norte State:

		Natal city and region highlights
	Features	Natal -sun city	Rio Grande do Norte State
	Population (2020)	890.480	3.534.165
	Area (2019)	167,401 km²	52.809,602 km²
	Demographic density (2010)	4.805,24 hab/km²	59,99 hab/km²
	GND per capita	R$ 27.122,37	R$ 1.077

• Available at: https://www.ibge.gov.br/pt/inicio.html Figure
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Table :

 : 

		Passenger Terminal Capacity -Peak Hour (PAX/h)
	Traffic	National	International	Same time
	Arrive	1094	778	1094
	Departure	1230	709	1230
			Figure 11	

  In March 2020, the Inframérica asked to ANAC airport drop off. The main aspect indicated by the company was the low demand. The investment that ANAC requested did not make reasonable with the demand.

	The second point is the financial result. Inframérica argued that Natal's boarding fares
	are 35% lower than other airports in the country under the same fare regime (data from
	December 2019). SBSB air navigation fares are also lagging. The values charged by the
	other control towers are 301% higher than that of SBSG.	
	The other aspect is the economic crisis in the country. It was three consecutive years
	of economic deficit with a shallow economic growth, which caused local stagnation,
	decreased passenger flow, and a total lack of interest of investors in the airport's
	development. In this time, Avianca (air company) closed your operations and happened
	truckers strike that rocked the country's supply structures.	
		Revenues	Profit
	2014	178.050	-13.757
	2015	44.911	-14.746
	2016	47.204	-8.232
	2017	49.431	-6.029
	2018	50.750	-5.874
	2019	49.046	-10.731
	2020	13.147	-581

  CBA would consider the benefits and costs to all parties involved. The benefits and costs can be tangible and intangible. It considers long-term costs. It considers worst case scenarios.

	* through consultation with stakeholders	
	Another assessment is the "Cost-Benefit Analysis (CBA) identifies the investment
	option that best conforms to the economic goal of maximizing net societal benefits" (doc 9562,
	6-4).	
	Key Performance Areas	Cost-Effectiveness
	Define Performance Objectives *	Investment (building)
		-Why\How\When\Who
	(goals)	
		-Benefits
	Select performance Indicators	Costs per aircraft movement
	(measure the financial cost of input required to produce an output)	-Cost per passenger -trfffff Facility costs Staff costs
	Establish Performance Targets	Benchmarking
		Who (budget, air movement,
		passengers, location)
	Create and Implement a plan	

  Three investment options are presented as examples:

	Year	Alternative A	Alternative B	Alternative C
		Cost	Benefit Cost	Benefit Cost	Benefit
	2017	$46,729	$0	$28,037	$0	$65,421	$0
	2018	$4,367 $13,102 $4,367 $10,481 $5,241	$20,089
	2019	$4,081 $12,244 $4,081 $9,796 $4,898	$18,775
	2020	$4,577 $12,969 $3,814 $9,155 $4,577	$19,072
	2021	$4,278 $12,121 $4,278 $10,695 $4,991	$17,825
	2022	$4,664 $13,327 $3,998 $9,995 $4,664	$18,658
	Total	$68,697 $63,763 $48,577 $50,122 $89,792	$94,419
	NPV	-$4,934	$1,545	$4,627
		* FAA Airport Benefit-Cost Analysis Guidance, 2020		

  Reduced aircraft delay hours by airborne, taxi, or gate status/phase of flight for each aircraft class Reduced passenger delay hours by airside, ATB, and landside status. Reduced passenger vehicle delay hours in landside access. Reduced passenger schedule delay Reduced schedule block times Reduced passenger time required to walk within ATB Cost reduction in personnel, energy, and supplies included in the BCA as either benefits (positive environmental impacts) or costs (negative environmental impacts). Then, social impacts should be assessed: CO2 emissions, noise and the changes on the landscape and on the ground.FAA use Aviation Environmental Design Tool (AEDT) to measure noise and CO2 emissions. This tool computes noise, fuel burn and emissions using detailed information on commercial aircraft and engines AEDT reveals the extent of aircraft noise impacts by mapping regions that are unacceptably impacted. It indicates the number of residences or structures that must either be purchased or modified to mitigate impacts under various scenarios. To model emissions,

	Benefits	Measurement of benefits
	Reduced aircraft delay	
	Reduced passenger	
	delay	
	Improved Predictability	
	Improved passenger	
	comfort	
	Benefit unit	Valuation
	Reduced aircraft delay	Operating cost per aircraft hour
	hours	
	Reduced business and	
	non-business	Passenger willingness to pay to avoid one hour of travel delay
	passenger delay hours	
	Reduced passenger	
	vehicle hours in	Passenger vehicle operating costs
	landside access	
	Reduced trucking hours in landside	Cargo vehicle operating costs
	access	
	Reduced hours of	
	passenger travel time	
	scheduled to	
	accommodate potential	
	delay, less reduced	Passenger willingness to pay to avoid one hour of scheduled
	actual delay	travel time
	Reduced passenger	
	hours due to more	
	efficient airside, ATB	
	Reduced employee,	
	power, fuel, and	• Shorter aircraft turn times
	maintenance per	
	passenger	• predictability (ability to allow less time for potential delays at
		ATB)
		• More efficient traffic flows • Improved passenger comfort

KPI examples used on contracts