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ICAO, since its beginning, has regulated personell licensing. Am important part of this are pilot flight exams, which cane assess flight skills. The role of the flight examiner is central in order to support the usefullness of proficiency exams. Exams cane be performed by accredited examiners, but Civil Aviation Authorities must assure that they perform as required by closely supervising the activity. ICAO has some frameworks for normal operations surveilance, but flight school exams can present a chalenger environment for presencial supervision. Therefore, by finding that transit departments in Brazil record proficiency exams in video, the study focused on evaluating the possibility and usefulness of video recording accredited flight exams. After personally recording and with colaboration of a flight school and a student pilot, the conclusion is that video recording exams is not only possible but, if some constraints are stablished, it could be a great source of data for licensing system evolution. To do so, there should be a regulatory action, aligned with colaboration with industry on how to collect, analyze and use data.

Acronyms

• ANAC -Civil Aviation National Agency of Brazil 

Introduction

This chapter presents the State activity on civil aviation Personnel Licensing on the international context; the history of the international agreements on the issue; and how International Civil Aviation Organization regulates the matter, specially regarding to flight exams and accredited examiners.

Personnel Regulation -Why regulating airmen?

In economics, a market failure is when the free market is unable to efficiently allocate products and services, leading to a loss in social well-being. When there is a market failure, the State should act to align individual interests to converge with social benefits. Market failures are usually related to changes of preferences in time, information asymmetry, non-competitive markets, principal-agent problems or externalities.

Transportation is a major infrastructure element of economies, where good and bad externalities abound, and the State is often called to regulate. Professions, per se, also can lead to market failures, by virtually being impossible for one to assess other competencies without prior knowledge of them. Until recently, even taxi cabs had to be endorsed by the state, where technology helped to diminish the asymmetry of information, making the way for the State to step aside.

Aerial transportation concatenates transportation market failures with professional ones. Information technology has not, at least yet, made it possible for certifying one's competencies for operating in some specific roles of the system. The network is operated and supported by people, performing specific activities that need specialized technical competencies associated with cutting edge technology. The inability to correctly assess competencies can have an impact not only on the specific operation, but on the entire network, leading to major social and economic losses.

Regulating professionals is therefore a State policy designed to limit the risk of harm. However, it cannot fully eradicate this risk, so there is a constant need for risk management to protect the public in an efficient manner. Declaring and upholding professional standards maintains public confidence in the profession and on the entire aerial transportation system. Not all professional activities are regulated though. There may be professional markets with enough information for the parties to freely stipulate contracts, with no need for a third party to mediate the relationship among professional and contractor, service provider and consumer. There are also professions that are self-regulated. In this case, one can assume that there is a public perception that professionals can put aside their self-interest in favor of promoting public interest without a third party.

Although considering the risks involved in air transportation, there is public interest that government protects the public from unable or unethical professionals. There is a consensus on the need for distinguishing qualified professionals and allowing only selected individuals. This is done by assessing educational and experience requirements set by the regulatory agency. The agency then issues a "certificate" that can be verified by the market prior to the person performing duties. Therefore, a person can only perform these duties if the State has issued prerogatives. Also, aviation is a major international transportation mode, and the asymmetry of information exists not only inside boarders, but mainly among countries. This was a main concern in the beginning of aviation.

Chicago Convention -Personnel licensing

We can say that licensing is almost as old as aviation itself. When airplanes crossed borders, the need for international personnel standards became clear. Recognizing this international role of air transportation, the first multi-countries agreement was signed in 1919 in Paris (ICAN, 1919), under the direction of the League of Nations, and came to be the basis for the development of universal standards for civil aviation. Among the annexes, Annex E, named Operating Crew, already made provisions for international licensing standards. But World War II (WWII) stopped the ongoing work.

Aeronautical technology evolved a lot during Second World War. The base for a vast network of air transport was set, but there were many political obstacles. The WWII was not yet finished in 1944, when delegates met in Chicago in December of that year. 52 delegates signed the document, which is now known as the Chicago Convention (ICAO, 2006) -the landmark agreement that laid down the foundations for the development of international standards and procedures for a global air transportation system.

It's preamble clearly states the intention for a development for a safe and orderly developed international air transportation system: WHEREAS the future development of international civil can greatly help to create and preserve friendship and understanding among the nations and peoples of the world, yet, its abuse can become a threat to the general security; and

End of Studies Project Memoir WHEREAS it s desirable to avoid friction and to promote that cooperation between nations and peoples upon which the peace of the world depends; THEREFORE, the undersigned governments having agreed on certain principles and arrangements in order that international civil aviation may be developed in a safe and orderly manner and that international air transport services may be established on the basis of equality of opportunity and operated soundly and economically;

Have accordingly concluded this Convention to that end.

The recognition for the necessity for the State assessment of airman competencies was made clear by the personnel licensing requirement stated on Article 32:

Licenses of personnel a) The pilot of every aircraft and the other members of the operating crew of every aircraft engaged in international navigation shall be provided with certificates of competency and licenses issued or rendered valid by the State in which the aircraft is registered.

Also, the obedience of these standards would reduce asymmetry of information among countries, if minimum agreed standards were followed, and States should recognize these licenses, facilitating the development of an international aeronautical system, as stated in Article 33:

Recognition of certificates and licenses

Certificates of airworthiness and certificates of competency and licenses issued or rendered valid by the contracting State in which the aircraft is registered, shall be recognized as valid by the other contracting States, provided that the requirements under which such certificates or licenses were issued or rendered valid are equal to or above the minimum standards which may be established from time to time pursuant to this Convention.

Finally, there was set the need for uniformity in regulations and standards regarding personnel in order to facilitate and improve air navigation, which should be amended from time to time, as necessary, as per Article 37:

Adoption of international standards and procedures Each contracting State undertakes to collaborate in the highest practicable degree of uniformity in regulations, standards, procedures, and organization in relation to aircraft, personnel, airways and auxiliary services in all matters in which such uniformity will facilitate and improve air navigation.

To this end the International Civil Aviation Organization shall adopt and amend from time to time, as may be necessary,international standards and recommended practices and procedures dealing with: (...) d) Licensing of operating and mechanical personnel; (...) and such other matters concerned with the safety, regularity, and efficiency of air navigation as may from time to time appear appropriate.

These articles consolidated the consensus for the need for an internationally standardized structure for the certification of personnel for the development of air transportation.

Annex 1 -Qualification assessment

Further evidence for the recognition of the importance of competency certification is provided by the first annex to the convention being Personnel Licensing (ICAO, 2020). Standards and Recommended Practices for Personnel Licensing were first adopted by the Council, under the provisions of Article 37, and became effective on 1948, being designated as Annex 1 to the Convention. Annex 1 contains Standards and Recommended Practices adopted by the International Civil Aviation Organization (ICAO) as the minimum standards for personnel licensing. The Annex is applicable to all candidates for and to all holders of the licenses and ratings therein specified. Annex 1 allows for technical uniformity, helping the orderly development of a safe international civil aviation. Annex 1 Standards and Recommended Practices (SARPs) relate to licenses and ratings for pilots, crew members and ground personnel, also including the medical requirements for licensing. Annex 1 breaks requirements for pilots down to: age, knowledge, skill, medical fitness, experience, flight instruction. This can be interpreted as an application of the Attitude, Skill, Knowledge (ASK) educational model, where the competencies are decomposed into manageable element that reflect its main ingredients: attitude, skill and knowledge. Knowledge and skill are explicitly listed in Annex 1, and experience and flight instruction would be the way in which applicants have shown the necessary attitudes for exercising license prerogatives.
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Annex 1 states that the Contracting State shall give responsibilities to a Licensing Authority, including: a) assessment of an applicant's qualifications to hold a license or rating;

(...) c) designation and authorization of approved persons;

(...)

The Licensing Authority must establish in which manner the applicant will demonstrate he fulfills knowledge and skill requirements: 2.1.1.3.1 An applicant for any pilot licence or rating shall demonstrate, in a manner determined by the Licensing Authority, such requirements for knowledge and skill as are specified for that licence or rating.

Skills shall be assessed to the appropriate level of competency related to the prerogatives granted. For private pilots, for example, they must be:

Skill

The applicant shall have demonstrated the ability to perform as pilot-in-command of an aircraft within the appropriate category of aircraft, the procedures and manoeuvres described in 2.3.3.2 or 2.3.4.2.1 or 2.3.5.2 or 2.3.6.2 with a degree of competency appropriate to the privileges granted to the holder of a private pilot licence, and to: a) recognize and manage threats and errors; b) operate the aircraft within its limitations; c) complete all manoeuvres with smoothness and accuracy; d) exercise good judgement and airmanship; e) apply aeronautical knowledge; and f ) maintain control of the aircraft at all times in a manner such that the successful outcome of a procedure or manoeuvre is assured.

The procedures and maneuvers in which skills must be evaluated are those in which the candidate must have received, by an authorized flight instructor, the required ground and flight instruction. For airplanes, they are: Specific maneuvers for helicopter, power-lift and airship category ratings are listed in specific sections of Annex 1.

We must note that Annex 1 brings the definition of competency, imported from Amendment 5 to the Procedures for Air Navigation Services -Training (PANS-TRG) Document (Doc):

Competency: A dimension of human performance that is used to reliably predict successful performance on the job. A competency is manifested and observed through behaviours that mobilize the relevant knowledge, skills and attitudes to carry out activities or tasks under specified conditions.

We conclude that the Licensing Authority must assure, by the testing procedures it has established, observed through behaviors, that the applicant has demonstrated that he can reliably perform the necessary tasks for the job related to the license and rating.

Annex 1 Appendix 2 -Testing delegation

Annex 1 also formalizes the role of an Approved Training Organization (ATO), there defined as:

An organization approved by and operating under the supervision of a Contracting State in accordance with the requirements of Annex 1 to perform approved training.

Appendix 2 of Annex 1 presents requisites for an organization do be approved (associated with flight operations safety requirements of Annex 19 (ICAO, 2016a)):

1.2.8.2
The approval of a training organization by a State shall be depended upon the applicant demonstrating compliance with the requirements of Appendix 2 to this Annex and the relevant provisions contained in Annex 19.

We must notice that Appendix 2 brings to light the possibility that an ATO be authorized to conduct the evaluating procedures stated by the Licensing Authority, not limiting it to knowledge or skills:

Evaluation and checking

When a State has authorized an approved training organization to conduct the testing required for the issuance of a licence or rating, the testing shall be conducted by personnel authorized by the Licensing Authority or designated by the training organization in accordance with criteria approved by the Licensing Authority.

The Licensing Authority must authorize the evaluator, be it directly, by endorsing the individual, or indirectly, by approving the ATO's procedures for directly designating them.

Additionally, the ATO must ensure the training required for maintaining the evaluator competencies for the testing:

Training and procedures manual

2.1 The training organization shall provide a training and procedures manual for the use and guidance of personnel concerned. This manual may be issued in separate parts and shall contain at least the following information: (...) j) when a State has authorized an approved training organization to conduct the testing required for the issuance of a licence or rating in accordance with 9, a description of the selection, role and duties of the authorized personnel, as well as the applicable requirements established by the Licensing Authority.

But Appendix 2 institutes also obligations for the Licensing Authority to ensure continual compliance with requirements, which, of course, comprises eventual authorization for the ATO to conduct tests:

Oversight

Contracting States shall maintain an effective oversight programme of the approved training organization to ensure continuing compliance with the approval requirements.

Doc 9379 -PEL's system

One of ICAO's main tasks in the field of personnel licensing is to foster the resolution of differences in licensing requirements and to ensure that international licensing standards are kept in line with current practices and probable future developments. This is ever more crucial as the flight crew will be exposed to increasing traffic density and airspace congestion, in highly complicated terminal area patterns and more sophisticated equipment. To accomplish this task, Annex 1 and the related Manuals are regularly amended to reflect the rapidly changing environment.

While Annexes contains Standards And Recommended Practices (SARPs), rules that must be adopted or that contracting states should try to adopt, these have to be strictu sensu. Being a rule, ICAO standards are a general order (lexest commune praeceptum), and they have to be specific on what must be achieved. But there may be different ways on how to achieve it.

One of ICAO's main role is to foster tuning between countries. To accomplish this, Annexes can be accompanied with Manuals, which will bring guidance on how some SARPs may be accomplished. One of these Manuals is Doc 9379 -Manual of Procedures for Establishment and Management of a State's Personnel Licensing System (ICAO, 2012). This Doc contains further guidance for States on establishing a Personnel Licensing (PEL) system that meets Annex 1 requirements. ICAO itself alerts int the Doc's foreword that Manuals are not intended to necessarily reflect "best practices" and there may be equally acceptable alternative procedures. Guidance is the key word here.
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Doc 9379 elucidates the role of examination tasks, by saying that:

Examination tasks

Examination tasks are complex and require a high level of experience and expertise in the various areas of licensing (typically flight crew, aircraft maintenance personnel and air traffic controller). Executing the tasks also requires the highest degree of technical and ethical integrity as well as good judgement. Because such specialized, high-level skills are often scarce, some States use staff from the operations, airworthiness and air traffic control departments of the CAA to carry out examinations and, in particular, flight and practical tests. These staff members are CAA examiners who are trained, qualified and supervised on the conduction of examinations. The tasks related to the examination function may also be delegated externally, under the oversight of the CAA, to an organization or an appropriate person (a "designated examiner" with appropriate qualifications).

The importance of examination tasks and the role of examiners become clear. The Manual also cites the possibility that examinations functions may be delegated, under the proper oversight of the Civil Aviation Organization (CAA). Item 2.2.2 follows by listing which would be the examination tasks:

The examination tasks include: (...) c) administering oral examinations of different specialities, as required; d) administering flight and simulator tests followed by generating the required test reports; e) administering practical tests as required for the different specialities and generating the necessary test reports;

(...) h) participating in committees or advisory groups to review and recommend improvements to examination syllabi, questions, practical tests and licensing matters.

Therefore, designated examiners could administer oral, equipment and practical test and even participate in reviews of examination procedures.

The designated examiners role is further explained in item 2.3.6: 2.3.6 Examiners/Assessors designated by the ATOs or AMOs and accepted by the Licensing Authority are responsible for the final competency-based examinations and assessments of the students in courses for a particular rating. These examinations and assessments should not only examine the attained knowledge but also ensure that the students demonstrate competencies to perform maintenance tasks to defined standards as per the maintenance instructions. Based on the successful completion of these examinations and assessments, the AMO shall issue aircraft maintenance authorizations which clearly indicate the competencies that the holder of the authorization has demonstrated.

Qualification requirements to be an examiner are listed in section 5.4: 5.4.1 In practical terms, examiners are the main arbiters of entry standards for the aviation system. As such, they should set the example for their respective professions and must have a thorough knowledge of the licensing system and high personal integrity. 5.4.2 Whether they are responsible for theoretical examinations or practical tests, they must be experienced and current practitioners in their specialist area and have a strong background in training and assessment. Their requirement for the prescribed standard of performance from personnel being tested should not be in doubt. They should also have no professional or personal conflicts of interest with their examining function 5.4.3 Licensing Authorities should specify the minimum qualifications for appointment as examiners. For example, a flight examiner must hold the appropriate level and category of licence for the flight tests to be conducted (e.g. commercial pilot -aeroplane) and hold or have held a flight instructor rating or authorization and have impeccable personal flying standards. Examples of the responsibilities of, and qualifications for, examiners are contained in Appendix A to Part I. 5.4.4 Initial or indoctrination training is necessary for all new examiners, to cover their new roles and responsibilities with the shift in emphasis from training to assessment only.

It should be pointed the orientation that there should be no conflict of interest. With the possibility of an ATO having an employee as the examiner that will do the quality control of the employer's service in name of the Licensing Authority, conflict of interest cannot be entirely ruled out of the equation. But this same section indicates how it could be managed: 5.4.7 Once the Licensing Authority has appointed a CAA examiner or has designated a non-CAA person as an examiner, it is responsible for closely supervising the subsequent activities of the examiner. There should be requirements for minimum annual numbers of examinations to be conducted by each examiner. There should also be requirements, on a periodic basis, for the observation of examinations, especially practical checks, conducted by the examiner so that the Licensing Authority can monitor performance and apply remediation measures (e.g. training) as necessary. An examiner is to demonstrate competency in evaluating the performance of applicants or licence holders during the conduct of checks.

Close supervision seems to be the key expression here as a way of mitigating conflicts of interest in the cases when examiners are bounded to an ATO.

Doc 9841 -Approval of ATO

Also, ICAO published a Manual with guidance for Licensing Authorities ATO approval procedures [START_REF] Icao | Doc 9841, manual on the approval of training organizations[END_REF].

Soon in the glossary, Doc 9841 defines what an evaluator is:

Evaluator. A generic term used in the context of an approved training organization (ATO) to describe a person who is qualified, authorized and assigned to carry out specific assessment, checking, testing and/or auditing duties to determine that all required standards of performance have been satisfactorily achieved.

Note 1. These standards of performance may be obligated as an end-state objective or be required to be met on a continuous basis. In either case, the evaluator is responsible for making a determination of the actual standards attained and any recommendations for immediate remediation.

Note 2. Evaluator functions may be assigned to suitable ATO instructors for the continuous evaluation of students in a competency-based training programme and for progress checks at the end of a phase of training. Evaluator functions, associated with the role of an examiner for the Licensing Authority, may also be assigned to ATO instructors for the final examination at the completion of the training programme, either through a civil aviation authority (CAA) designation or under an ATO process approved by the CAA.

Again, it is stated the possibility for an evaluator to act as a final examiner in the name of CAA.

Further, the ATO must have enough qualified evaluators, compatible with its size:

1.3.5 The ATO is expected to provide the number of qualified and competent instructors and evaluators appropriate to the size and scope of the intended operations, who hold appropriate licences, certificates, qualifications and ratings or authorizations as deemed necessary by the Licensing Authority.

These evaluators must receive initial and recurrent training from the ATO so they are constantly capable of performing their assigned duties, which can include examinations:

1.3.6 Instructors and evaluators will be expected to undergo initial training and recurrent training at intervals that the Licensing Authority deems necessary, as well as update training relevant to the most recent technology and training methodologies appropriate to the competencies for which the students are being trained and examined.

Chapter 10 brings specific guidance for checks carried by the ATO:

Chapter 10 AUTHORIZED EVALUATIONS AND CHECKS CARRIED OUT BY THE ATO 10.1 Licensing Authorities will normally issue separate guidance on evaluation and checking of trainees. The Licensing Authority is responsible for ensuring that appropriate procedures are in place for the conduct of licensing and rating tests or checks. Situations where the person giving the instruction is also responsible for evaluating the student on completion of the instruction should be avoided. Ideally, the evaluation function for the purpose of the issue of a licence or rating should be carried out by evaluators who are independent from the ATO that conducts the training. 10.2 At the discretion of the Licensing Authority, it may be appropriate for the ATO to designate evaluators for the conduct of licensing and rating tests or checks in accordance with criteria approved by the Licensing Authority. Such an arrangement should be considered only when the ATO can demonstrate that it is capable of consistent compliance with the standards prescribed by the Licensing Authority.

Here, Doc 9841 shows concerns regarding the relationship between examiner and ATO that were not present in the documents previously reviewed. The observation made End of Studies Project Memoir here that in unfeasible to be no conflict of interest at all between an examiner designated by the ATO and the ATO itself is recognized.

At the same time, the guidance is not that there should be no examiner attached to an ATO. Instead, mitigation strategies are suggested. It should be avoided that an instructor of the applicant is also his examiner. Also, ideally, evaluators should be independent.

But, the possibility of being necessary to designate an examiner attached to the ATO is explicit in item 10.2. However, it should exist only when the capacity of compliance is identified.

Chapter summary

Market failures requires and legitimates State regulation. Professional activities may present asymmetry of information and principal-agent problems. Transportation also present market failures which call for regulation. And, being an international activity, it requires international standardization. So, air transport personnel should be regulated. The inability to correctly assess the specialized technical competencies required for the safe and efficient operational of international air transport system can lead to major risks of economic and social losses. Therefore, a person can only exercise some personnel prerogatives if properly authorized by the State.

Chicago Convention sets up the basis for international personnel licensing. Countries must follow published standards and employ efforts to comply with recommended practices. Pilots and operational crew members shall be licensed, along with mechanical personnel. Annex 1 to the Chicago Convention brings detailed SARPs related to this subject.

As part of the licensing process, personnel competencies must be assessed. Annex 1 uses the Attitude, Skill, Knowledge (ASK) framework to describe what an applicant should demonstrate in order to be considered as having the necessary competencies. The Licensing Authority must establish procedures for the ASK evaluation. Annex 1 Appendix 2 presents the possibility that a third party could apply these tests, including an Air Training Organization. The evaluator could be directly authorized or indicated by the ATO by following an approved process of designation. But, either way, the Licensing Authority shall maintain an effective oversight system to ensure compliance with requirements.

There is also guidance material in the form of Docs on how a SARP could be complied with. The examiner's role is detailed in Doc 9379. The examiner should have high personal integrity and be an experienced professional in their specialist area, training and assessment. There is guidance in Doc 9379 that there should be no conflict of interest and that the designated examiner should be closely supervised by the Licensing Authority.

Finally, Doc 9841 further details guidance on the possibility of an evaluator to act as a final examiner in the name of the CAA. Situations where the person giving instruction is the evaluator should be avoided. The evaluation function should be independent from the ATO that provided the training. But, at the discretion of the CAA, despite not being the ideal situation, it could be appropriate for the Licensing Authority to designate ATO's personnel to act as final examiner. But only when the ATO can demonstrate it can consistently comply with the standards.

Therefore, there must be robust procedures for designating examiners, assessing their competencies and closely evaluating how exams are being performed.

The next chapter will focus on the Brazilian context.

Chapter 2 Work Environment

This chapter presents how Brazil legislates on Personnel Licensing; how the Brazilian Civil Aviation Agency has structured it's PEL Office; and the main regulation on practical exams and accredited examiners.

Brazilian Air Law

In Brazil, aeronautical law is dictated by the Brazilian Aeronautics Code [START_REF] Brazil | Constituição da república federativa do brasil[END_REF] and complementary regulation, besides international Treaties, Conventions and Acts endorsed by the parliament. The Brazilian Aeronautics Code applies to domestic and international flights throughout the Brazilian territory. Since 1937,the Brazilian constitutional texts (1937( itself, 1946( , and finally 1988[START_REF] Brazil | Constituição da república federativa do brasil[END_REF]) all stated that legislation on aeronautical law is private to the Union.

The first code of law on air activity in Brazil was known as the Brazilian Air Code, established in 1938. Subsequently, in 1966, the first Code was replaced and remained in force until 1986, when it was then replaced by the current Brazilian Aeronautics Code (CBA).

The Brazilian Aeronautics Code (law 7.565), among others, legislates on personnel licenses and certificates. Some devices in law 7.565 are important to the present work and are cited and commented below (in free translation and emphasis, citing only the parts with direct relation with the present work):

CHAPTER II Licenses and Certificates

Art. 160. Crew licences and certificates of technical qualification and physical capacity shall be granted by the aeronautical authority in the form of specific regulations. Single paragraph. The license will be permanent and the certificates will be valid for the period established therein and may be revalidated.

These regulations, as we will see following in this work, are among ANAC's responsibilities.

Art. 163. Whenever the licensee presents a compromising indication of his or her technical aptitude or the physical conditions established in the specific regulations, he may be subjected to new technical or physical examinations, even if the respective certificates are valid.

Single paragraph. The results of the above-mentioned examinations shall be made available to the specialised Technical Committee or the medical board.

The article above makes it clear that, on obtaining evidence of the compromise about the exercise of licenses or certificates prerogatives, the authority may reevaluate the owner in order to guarantee that operational risk is below the minimum acceptable. A board shall be called to the assessment.

Art. 164. Any of the certificates of which the previous articles are treated may be revoked by the aeronautical authority if it is proven, in administrative proceedings or in health examination, that the respective holder is not professionally fit or is not qualified to perform the functions specified in his license.

Single paragraph. In the case of this Article, the provisions of the sole paragraph of Article 163 shall apply.

Finally, on proof that the license or certificate owner is not qualified or professionally fit to perform the associated functions, they may be revoked. The due process of law is of course necessary.

ANAC's Creation Law

The National Civil Aviation Agency (ANAC), one of the federal regulatory agencies in Brazil, was created to regulate and supervise civil aviation activities and aeronautical and airport infrastructure in Brazil. Established in 2005, it began operating in 2006, replacing the military Department of Civil Aviation (DAC).

It is a federal authority of special regime and is linked to the Ministry of Infrastructure. ANAC's actions fall under the macroprocesses of certification, supervision, standardization and institutional representation. ANAC's mission is to "Ensure the safety and excellence of civil aviation", envisioning "to be a reference in the promotion of safety and in the development of civil aviation."

The ANAC's Creation Law (Law 11.182 [START_REF] Brazil | Law 11182, anac's creation law[END_REF]) establishes that it is up to the Agency to regulate and monitor civil aviation activities and aeronautical and airport infrastructure, in line with the guidelines, policies and directives of the Federal Government. Among the main competencies there are:

Art. 8 ANAC shall adopt the necessary measures to meet the public interest and the development and promotion of civil aviation, the aeronautical and airport infrastructure of the country, acting independently, legally, impersonally and publicly, acting: (. . . ) X -to regulate and supervise air services, aeronautical products and processes, training and training of specialized personnel, ancillary services, civil aviation safety, air transport facilitation, crew qualification, pollutant emissions and aeronautical noise, reservation systems, passenger and cargo handling and other civil aviation activities;

(. . . ) XVII -to approve and issue licenses, certificates, approvals and authorizations, relating to the activities of competence of the flight safety system of civil aviation, as well as crew licenses and certificates of technical qualification and physical and mental capacity, in compliance with the rules and standards established; § 1 -ANAC may accredit, in the terms established in a specific standard, individuals or legal entities, public or private, of notorious specialization, in accordance with internationally accepted standards for civil aviation, for the dispatch of appraisals, opinions or reports that demonstrate compliance with the requirements necessary for the issuance of certificates or testimonial relating to the activities of their competence.

ANAC is the agency responsible for implementing the regulations prescribed in CBA, also regarding personnel licensing matters. There is the explicit authorization for ANAC to accredit individual or entities to perform evaluations in its regard, proven that it has "notorious specialization" and it is done according to international standards.

PEL Office

Until 2020, ANAC's PEL Office was part of the Operations Office. Administrative process 00058.028607/2020-41 (ANAC, 2020a) was responsible for restructuring the internal organization and creating a superintendence specific for PEL activities. This new structure is more aligned with Doc 9379 Chapter 2 (ICAO, 2012) guidelines .

The proposal to create a new area responsible for the personnel licensing aimed to centralize in the Agency the treatment of themes that were dispersed in three different offices, in order to achieve harmonization of procedures and obtaining synergy gains among similar processes related to:

• Individuals who wish to pursue direct professional activity in the civil aviation sector;

• A natural or legal person who wishes to act in the training of civil aviation professionals; and

• A natural or legal person who wishes to be accredited to play a role in the training of civil aviation professionals.

The duties related to Personnel Licensing that where under the Operations Office responsibilities were transferred to the PEL Office, such as: the regulation of training organizations; personnel licensing; health-related standards; standards related to the activity of physicians and accredited medical clinics in order to prepare medical assessments for the issuance of Aeronautical Medical Certificate (CMA); operational standards related to certification and continued surveillance of flight simulator devices for instruction and training of crew members; evaluation of linguistic proficiency of crew members; training and qualification of personnel authorized to carry out maintenance-related activities.

Also, duties related do aviation security and firefighting professionals, that are not mentioned by ICAO in Annex 1, were also transferred, such as: the certification of Aviation Security (AVSEC) training centers; training organizations of human resources for the fire prevention, rescue and firefighting (SESCINC).

In August 25, 2020, this new internal organization of ANAC was published in the Federal Official Journal (DOU) n.163 section 1 (ANAC, 2020f), to be effective in October 16. From this day on, ANAC's Internal Regiment came into force with the PEL responsibilities delegated to the Personnel Licensing Superintendence (SPL). Just bellow there is a citation for the major ones for this work, in free translation and emphasis:

Art. 41-A. The Superintendence of Civil Aviation Personnel is responsible for: I -submit to the Collegiate Board drafts of normative acts on operational standards related to the certification and supervision of education organizations, (. . . ) and people related to the operational scenario;

(. . . ) III -propose the updating of operational certification standards and establish standards for operations authorization processes based on the evolution of national and international operational standards and available aeronautical technology;

IV -issue opinion on: (. . . ) VIII -establish routines relevant to certification and continued surveillance with regard to education organizations, licenses, (. . . ), including inspections, surveys, audits, operational monitoring flights, technical proficiency verification flights, tests and other procedures relevant to compliance with established standards in order to ensure operational safety; IX -to accredit, in the terms established in a specific standard, individuals or legal entities, public or private, of notorious specialization, in accordance with internationally accepted standards for civil aviation, for the dispatch of appraisals, opinions or reports that demonstrate compliance with the requirements necessary for the issuance of certificates or testimonial relating to the activities of their competence, as well as suspend or revoke such accreditation;

(. . . ) XIII -define the prerequisites, minimum qualification and training and recycling standard for servers and accredited individuals in their area of competence;

XIV -define the minimum programmatic content and, where applicable, the workload and other normative provisions necessary to obtain licenses, qualifications or certificates issued under RBAC 61, RBHA 63 and RBHA 65, or regulations that may replace them; So, it is up to SPL to interpret international Standards setting the minimum requirements for obtaining licenses and certificates, establishing the testing procedures, ATO certification and examiner accreditation, besides related surveillance tasks.

The internal organization of the PEL Office and the allocation of these responsibilities among its branches may be formalized in a specific administrative device, as per article Internal Regiment article 43A single paragraph saying:

Single paragraph. The Superintendent of Civil Aviation Personnel may delegate the powers provided for in this article to the bodies referred to in Article 2, item III, point "k"." (NR) Ordinance SPL n.2928, from October 21st 2020 (ANAC, 2020c), delegated the following responsibilities regarding PEL activities to the Instruction Organizations Certification Branch (in free translation and emphasis, citing only the parts with direct relation with the present work): I -Prepare, in coordination with GTNO, proposal of draft normative acts on civil aviation personnel related to the certification and supervision, in the operational scope, of education organizations, (...); II -Prepare studies, opinions and proposals of standards for the assessment of GTNO (...) on: a. Minimum operational standards in order to ensure operational safety, especially those linked to education organizations, coordinating, when necessary, with the related sectors of the other ANAC Superintendences, including the exemption of their requirements;

(. . . ) III -Prepare studies, opinions and proposals of routines relevant to certification and continuous surveillance with regard to education organizations (...), and other procedures relevant to compliance with operational standards established in order to ensure operational safety; Therefore, the ATO Branch (GCOI) is responsible for proposing normative acts and studies regarding training organizations, in partnership with the Norms Branch (GTNO) of SPL, and also the following.

V -Carry out the certification and issue, suspend, revoke or cancel certificates, specification, approvals and authorizations, relating to education organizations, (...), and other procedures relevant to compliance with established operational standards, (...) (...) VII -Define the minimum programmatic content and, where applicable, the workload and other normative provisions necessary to obtain licenses, qualifications and certificates of aeronauts, aeronauries and personnel of AVSEC and SESCINC; VIII -To accredit, in the terms established in a specific standard, individuals or legal entities, public or private, of notorious specialization, in accordance with internationally accepted standards for civil aviation, for the dispatch of reports, opinions or assessments that demonstrate compliance with the requirements necessary for the issuance of licenses or certificates related to the activities of their competence, as well as dis-accreditation when deemed appropriate;

We can conclude that it is up to GCOI to certify ATOs, establish syllabus and curricula that details competencies required for personnel licensing and to accredit those responsible for attesting compliance with the requirements for the issuance of licenses and certificates.

RBAC 61 and IS 00-002 flight checks

Besides organizational responsibilities, we must also review current personnel license regulations and procedures. ANAC's regulations are called Brazilian Civil Aviation Regulations (RBAC) and keeps some resemblance with FAA numbering. This way, the RBAC 61 (ANAC, 2020e) is like FAR 61. It is the one that deals with personnel licensing matter for pilots:

61.1 Applicability (a) this Regulation lays down the rules and procedures relating to the granting of licences, qualifications and certificates for pilots; the minimum requirements and standards that must be met for the granting and re-validation of these documents and the prerogatives and limitations relating to each license, qualification or certificate. 61.13 Application for licenses, certificates and/or qualifications (a) The application for the granting of a licence/certificate and/or a qualification in accordance with these Regulations shall be made by completing its own form provided by ANAC, which must be sent electronically to ANAC, after the applicant has met the requirements of age, level of education, psychophysical aptitude, theoretical knowledge, flight instruction, flight experience and approval in proficiency examination provided for in these Regulations, corresponding to the license/certificate and/or qualification required. To this: (. . . )

(2) the applicant who does not pass the proficiency exam may only take a new exam after performing, under the supervision of a qualified flight instructor, corrective training regarding the deficiencies that caused his or her failure, and may repeat this procedure as many times as necessary until his approval or withdrawal.

RBAC 61 states that the applicant shall submit his request only after satisfactorily completing a flight exam. If reproved, after recycling, the applicant can apply for the test "as many times as necessary." Now let's analyze the requirements specific for the private pilot license, that are listed in RBAC 61 Subpart D: SUB-PART D PRIVATE PILOT LICENCE 61.71 Applicability (a) This sub-part shall lay down the requirements to be met for the granting of a private pilot's licence in the categories of aircraft, helicopter, power-sustaining aircraft and airship, as well as the prerogatives and conditions for the performance of the relevant functions. (Wording given by Resolution No. 378 of 03.18.2016) In order to be released for a proficiency check, the applicant shall be endorsed by a flight instructor, which will declare that he has received the required flight instruction in all necessary maneuvers and subjects, and has demonstrated sufficient competency to pass the flight exam:

61.79 Flight instruction requirements for the granting of a private pilot's licence (a) The applicant for a private pilot's license must have received flight instruction at an ANAC-certified CIAC. At the end of the instruction, the flight instructor is responsible for endorsing the student's CIV, declaring that the student is competent to perform, in a safe manner, all maneuvers necessary to pass the proficiency exam for the granting of the private pilot's license. Such declaration shall be valid for thirty (30) days from the date of the last proficiency test preparation flight. The content of the flight instruction shall be at least as follows: (Wording given by Resolution No. 475 of 06.07.2018)

(1) Airplane category:

(i) recognition and management of threats and errors;

(ii) pre-flight procedures, including weight and balancing determination, inspections and maintenance services on the aircraft;

(iii) operations in aerodromes and traffic circuits; precautions and procedures for collision prevention;

(iv) control of the aircraft using external visual references;

(v) flight at low critical speeds, recognition and recovery of pre-estol, complete stol and screw, where possible;

(vi) flight at high critical speeds and sting exit;

(vii) normal and wind-winded take offs and landings;

(viii) maximum performance takeoffs (short runway and overtaking obstacles), short runway landings;

(ix) flight using instrument reference for performing 180 (one hundred and eighty) degree level curves;

(x) navigation flight by visual references, estimated navigation and, where applicable, with the aid of radio navigation;

(xi) emergency operations, including simulated failures of aircraft equipment;

(xii) operations with origin, destination or transit by controlled aerodromes, complying with the procedures of air traffic control services and the procedures and wording of radio communications; And (xiii) procedures and phraseology for communications;

(2) Helicopter category:

(i) recognition and management of threats and errors;

(ii) pre-flight procedures, including weight and balancing determination, inspections and helicopter maintenance services;

(iii) operations in aerodromes and traffic circuits; precautions and procedures for collision prevention; (iv) helicopter control using external visual references;

(v) recovery in the initial stage of slow vertical descent with engine, recovery techniques with the rotor in low regime within the normal engine regime;

(vi) maneuvers and races in flight near the ground; hovered flight; normal takeoffs and landings, without wind and on sloping terrain;

(vii) take-offs and landings with minimum power required; maximum performance take-off and landing techniques; operations in restricted locations; quick stops;

(viii) navigation flight by visual references, estimated navigation and, where available, with the aid of radio navigation, including a flight of at least one (1) hour;

(ix) emergency operations, including simulated failures of helicopter equipment; approach and landing in self-rotation procedure;

(x) operations with origin, destination or transit by controlled aerodromes, complying with the procedures of air traffic control services and the procedures and wording of radio communications; And (xi) procedures and phraseology for communications;

Then, the candidate shall demonstrate to a flight examiner his ability to perform the procedures and maneuvers for which he received flight instruction and the following competencies:

61.83 Proficiency requirements for the granting of a private pilot's licence (a) The applicant for a private pilot's licence shall demonstrate, in a proficiency examination, his ability to perform, as a pilot in command of aircraft of the category in which the licence is applied for, the procedures and manoeuvres specified in the paragraph on the relevant flight instruction, with a degree as an examiner, the pilot assumes a prominent position in the aviation community and becomes able to positively influence the skill, knowledge, behaviors and attitudes of other pilots. Therefore, ANAC requires examiners to: a) maintain exemplary standards of professionalism, integrity and ethics; b) diligently exercise their duties, fulfilling the provisions of this IS and any other applicable legislation; c) adequately assess applicants so that the aviation system obtains competent and safe pilots; d) promote in aviation a culture of constant study, research and training; e) carry out adequately and within the time limit laid down all administrative procedures applicable to the examinations they conduct; and f ) report with detail and accuracy the results of the tests they conduct, in order to assist ANAC in monitoring the safety standards of the pilot community.

Therefore, the flight examiner has a major role in the assurance of safety and efficiency of Brazilian aviation system and the quality of his assessment is of great importance.

Chapter summary

In Brazil, aeronautical law is dictated by the Brazilian Aeronautics Code (law 7.565/1986) and complementary regulation, besides international Treaties, Conventions and Acts endorsed by the parliament. Since 1937, the Brazilian constitutional texts states that legislation on aeronautical law is private to the Union. The Brazilian Aeronautics Code is the law that legislates on personnel licenses and certificates.

ANAC is the agency responsible for implementing the regulations prescribed in CBA, also regarding personnel licensing matters. There is the explicit authorization for ANAC to accredit individual or entities to perform evaluations in its regard, proven that it has "notorious specialization" and it is done according to international standards.

It is up do SPL to interpret international standards setting minimum requirements for obtaining licenses and certificates, establishing the testing procedures, ATO certification and examiner accreditation, besides related surveillance tasks. SPL delegated to GCOI the responsibilities for certifying ATOs, establishing syllabus and curricula that details competencies required for personnel licensing and accrediting those responsible for attesting compliance with requirements for the issuance of licenses and certificates.

RBAC 61, like FAR 61, is the regulation that deals with personnel licensing matter for pilots. RBAC 61 states that the applicant for a license shall submit his request only after satisfactorily completing a flight exam. In order to be sent for a proficiency check, the applicant shall be endorsed by a flight instructor, which will declare that he has received the required flight instruction in all necessary maneuvers and subjects, and has demonstrated sufficient competencies to pass the flight exam. Then, the candidate shall demonstrate to a flight examiner his ability to perform the procedures and maneuvers for which he received flight instruction.

IS 00-002 reinforces that the flight examiner has a major role in the assurance of safety and efficiency of Brazilian aviation system and the quality of his assessment is of great importance.

The next chapter will discuss practical exam supervision.

Chapter 3 Related Work

This chapter presents how ANAC performs flight exams; how examiners are accredited; and advocates for the need for close supervision.

ANAC's own flight examiners

In Brazil, a public job is always created by law, with its own designation and remuneration paid directly by public money. Public jobs are intended to serve the public and can be divided into two categories: effective positions (provision by public selection); or positions in Commission (provision of free appointment and dismissal). It is noted that, in response to international concern about the adequacy of ICAO member states in the supervision and surveillance of operational safety around the world, in mid-1999, ICAO established the Universal Safety Oversight Audit Programme (USOAP) to verify the supervisory capacity of those States. USOAP constantly evaluates the adherence (Effective Implementation -EI) of the signatory States to the Annexes, Critical Elements (CE), Protocol Questions (PQ), among others.

In 2015 ICAO published a specific report, the Continuous Monitoring Approach Results (CMA Report) (ICAO, 2016b), where it presented, among other results, the concern of that Organization regarding the adherence of states to the 4th Critical Element (CE-4), which deals with the establishment of minimum qualification requirements for technical personnel performing operational safety surveillance functions, initial and periodic training for maintenance and improvement of the desired competence. This note showed that this critical element continues with the worst rates with the States:

3.2 GLOBAL RESULTS BY CRITICAL ELEMENT 3.2.1 As of end 2015, CE-4 remains the CE with the lowest EI rate at global level, and CE-1 remains the CE with the highest EI rate. In the three-year reporting period, all CEs from CE-1 to CE-5 have seen an increase of their EI. However, all CEs related to the actual implementation of the State's safety oversight system, i.e. CE-6, CE-7 and CE-8, have seen a decrease of their EI. (g.n) (...)

3.2.4

The CEs which have had the highest increase in the three-3 year reporting period are CE-4 and CE-5. During this period, ICAO has been able to validate (during on-site as well as off-site activities) the establishment of trainingrelated documentation, such as training policy and programmes, as well as the establishment of procedures by States. These are typically the "low hanging fruits" which -unlike the amendment of regulations or legislation -do not normally require lengthy drafting, consultation and promulgation processes. Despite of this initiative, there is still a major lack of certified pilots in ANAC. On Feb, 11, 2021, ANAC had 1445 active public servants. Of these, 52 were employed specifically for pilot positions. Therefore, less than 4% of ANAC's own workforce is now of pilots. Among them, only 2 servants have at least one valid rating certificate. This research showed that the average time from the most recent valid certificate is 7 years expiration, and the medical certificate presents an average of 5 years since it expired. We can see, at least so far that, the training programme has not been able to deliver a relevant number of pilots with a valid certificate.

General Aviation Accredited Flight Examiners

Analyzing this scenario, ANAC also worked, in 2015, on a project for the "Improvement of the Quality of the Civil Aviation Personnel Certification Process", which pointed out the need to expand the model of accredited examiners. The Project report stated a guideline to "establish selection criteria, continuous surveillance and sanctioning for the accreditation process of individuals and legal entities". The project pointed that FAA Order 8900-2, entitled General Aviation Airman Designee Handbook, mandates not only an On the Job Training for new FAA accredited flight examiners, but also that, throughout the accreditation period, the authority's inspectors should monitor examinations carried out by the examiner with or without notice. 

The project's technical report presents arguments for the importance of surveillance:

It is important to highlight that the accreditation of examiners, although undoubtedly necessary for the proper functioning of the certification of personnel licensing in Brazilian aviation, will only work properly if there is effective surveillance on the activity of the accredited.

However large the efforts to select qualified examiners committed to the task, irregularities will arise, as inevitably occurs in any social organization. Such cases, if not identified and treated (with training or cautions) will cause great damage to the credibility of the accreditation model and the reputation of ANAC as a regulatory body, which would be also damaging to flight safety.

It is important to remember that the accredited acts as the agency's representative in the performance of the exams and it is a legitimate expectation of society that, as such, they are properly trained and supervised to successfully perform their attribution. It would be inadmissible that after accreditation the Examiner would start conducting its activities without close monitoring of the ANAC.

We can see that need for close surveillance is present at both FAA and ANAC's studies on accredited flight examiners.

RBAC 141 and accredited flight examiners

RBAC 141 (ANAC, 2020d) establishes rules for the certification of Civil Aviation Instruction Centers (CIAC) which deals with the training required by RBAC 61 (ANAC, 2020e), RBHA 63 (ANAC, 2019c) or RBAC 65 (ANAC, 2018c). The regulator classifies the Civil Aviation Instruction Centre (CIAC) into three types, according to the nature of the instructional activity that the organization is intended to teach:

• Type 1: certified to teach any courses that do not involve flight instruction in aircraft;

• Type 2: certified exclusively for practical in-flight instruction, including complementary ground training; And

• Type 3: certified to provide theoretical and practical instruction, including the use of aircraft in flight.

This regulation reflects ANAC's effort to reduce bureaucracy on the training sector, simplifying the formal procedures related to the constitution of the CIACs, emphasizing, through the Certification process, the technical and operational aspects of the entity. In this light, the requirements are oriented to performance, according to the criticality of the activity performed by each entity.

In this sense, CIAC certificates have no period of validity, remaining valid as long as they are not suspended, revoked or cancelled by ANAC. Therefore, there are no periodic renewals of the entity's documentation, being the certificate exclusively linked to the continuous compliance with the quality and safety standards established in the regulation.

Part F, that disciplines the accreditation of flight examiners, requires a minimum experience of 500 hours of effective flight instruction for airplanes and 250 hours of effective flight instruction for helicopters. Prior to the RBAC edition, it was merely required that the examiner demonstrated 2 years of instruction in any aircraft category. The amendment was inspired by regulations issued by the Federal Aviation Administration (FAA) through Order 8900.2B. The main extracts of Subpart F can be found below, with comments:

SUBPARTE F ACCREDITED EXAMINERS
141.91 General provisions (a) ANAC may accredit, at its discretion, examiners linked to the CIAC, to conduct proficiency exams.

(b) In order to be eligible to obtain an accreditation by ANAC as an examiner, the applicant must:

(1) belong to the board of flight instructors of an ANAC-certified CIAC;

(2) prove that it complies with the applicable requirement(s) below:

(i) for aircraft examiner, 500 hours of effective flight instruction for aeroplanes; Or (ii) for helicopter examiner, 250 hours of effective flight instruction for helicopters; Or (iii) for examiner of the other categories, 2 years of instruction in any category of aircraft;

(3) have valid licenses, qualifications and certificates for which to accredit as an examiner;

(4) have the accredited examiner's course taught by ANAC or by an institution authorized by it; and

(5) pass a practical accredited examiner's exam. So, in order to become an accredited flight examiner, an experienced instructor shall also be approved in a course and in a flight exam.

Accredited examiner's assignments

The CIAC accredited examiner can only perform proficiency exams for which he is accredited by ANAC and under the responsibility of the CIAC in which he is accredited, according to procedures defined in his manual system. (. . . ) 141.99 Suspension, revocation or discreditation (. . . ) (b) Accreditation may be suspended in precaution if there are substantiated suspicions of regulatory violations with imminent security risk, until the fact is ascertained and/or mitigated the risk.

(. . . ) (d) Accreditation shall be revoked if there is evidence of fraud in the applications of the practical examinations.

(e) The examiner who has the accreditation revoked for fraud may not apply for re-accreditation under this Regulation for a period of five (5) years from the date of impeachment.

(. . . ) (g) ANAC may, on a motivated basis, decide to discredit when it deems appropriate.

(1) These are reasons for discreditation, among others: (i) be identified non-existent or very small demand;

(ii) be identified that the examiner's performance does not coincide with that intended by ANAC; Or (iii) be identified that there is any punctual or systematic risk.

Then, the accredited flight examiner can only perform exams as per procedures defined in CIAC's Manual and accepted by ANAC. If there are suspicious of fraud, the accreditation can be precautionarily suspended. If fraud is confirmed, accreditation shall be revoked and examiner and CIAC will be ineligible for new accreditation for 5 years. Also, despite of fraud, ANAC can remove the accreditation if it finds low performance. But we can see that, aside of periodical training and exam, there are no explicit strategies in order to supervise the accredited flight exam performance.

End of Studies Project Memoir

The last accredited examiner course project is detailed in process 00065.057840/2019-16 (ANAC, 2018a), aiming to train instructors on how to act as accredited examiners under RBAC 141. Prerequisites to take part on the course are to be appointed by a CIAC; have a valid Aeronautical Medical Certificate (CMA) suitable for all qualifications; and have the qualifications related to the speciality of accreditation.

The accredited examiner course's syllabus specifies 22 hours of classes plus 2 hours and a half of examination, divided into: IS 00-002 Appendix B, section IV.3 (ANAC, 2020b) describes the expected competencies for an applicant to become an examiner, which shall be demonstrated in a flight exam. The unit describes the skills and knowledge needed to conduct a proficiency exam, as well as evaluate and record the candidate's performance. The applicant shall show competencies to:

1. Plan a proficiency exam (a) Identifying the examination to be performed and select the FAP(s) and the applicable tolerance margins (Appendices A and C of this Is);

(b) planning the test scenario, so that he can evaluate all the items provided for in the FAP(s);

2. Conduct the exam briefing (a) confirming the identity of the candidate;

(b) verifying that the applicant meets all the requirements to obtain the license, license or certificate requested;

(c) explaining to the candidate the content, script and objectives of the exam;

(d) informing the candidate of the minimum expected standard in each year;

(e) defining with the candidate what the procedure will be in case of real emergency;

(f) informing the candidate what the procedures will be in case of approval or failure;

3. Conduct a proficiency exam (a) following the items provided for in the FAP(s) applicable to the examination;

(b) comparing the candidate's performance with the predicted standards and margins of tolerance;

(c) asking the candidate to perform maneuvers and procedures clearly, explaining, whenever possible, the minimum standard for approval in that item; End of Studies Project Memoir (c) using language appropriate to the maturity and professional level of the candidate;

(d) informing the applicant which administrative procedures apply from the result provided;

6. Carry out administrative procedures (a) filling in the FAP(s) correctly;

(b) forwarding the test result to ANAC in accordance with the applicable administrative procedures.

Internal Audit Recommendations

In compliance with the Annual Internal Audit Activity Plan for the financial year 2018, the audit work assessed (ANAC, 2019a) whether the internal control system established for the execution of the supervision of training organizations, among others:

• identifies risks, prevents and treats events related to the occurrence of fraud, ethical deviations and irregularities in the surveillance process;

• maintains operational capacity to meet the demand for supervision;

• plans inspections, considering available resources and risk analysis;

• encourages training organizations to offer quality education;

• communicates with the regulated, in the process of monitoring training organizations;

The results of the tests carried out according to the audit techniques and evaluation procedures revealed that the structured internal control system can mitigate the risks considered. However, for the improvement of control, risk management and governance processes, some issues were considered to deserve adjustments, improvements or corrections. Among them was presented the consideration that the supervision of practical examinations of training organizations was insufficient.

Through an interview with servants, the internal audit considered that they demonstrated concerns regarding possible perception of absences and control failures that could be exploited by agents interested in defrauding the process, some pointed out the need to improve controls on practical exams, considering that the records only are susceptible to tampering. The current model of inspection of ANAC to surveil the practical examination, says the audit, is carried out mainly through the verification of records. They found that the agency inspectors rarely follow the on-site examinations, probably considering that many instructional aircraft have only room for the examiner and the student.

The probable cause for this surveillance model, the audit points out, is that ANAC does not have other means to evaluate practical examinations, with a best use of technological resources. The consequence of the current model of supervision is the increased risk of fraud in practical exams, which can influence the quality of student training.

Thus, the audit recommends studies on the feasibility of using technological resources to monitor practical examinations, considering the regulatory impact, and, if the conclusion of the study points to this type of inspection, implement the necessary controls. The audit considers that, with this, the risk of fraud in practical examinations would be mitigated, foster an environment of control for the regulated and ensure the quality of practical examinations.

It should be noted that the Federal Court of Auditors also pointed out, within the scope of the ANAC, in the Audit Report TC 010.348/2018-2 (TCU, 2018), high exposure to the risk of fraud and corruption, by arguing the absence of effectiveness in monitoring and evaluating the quality of services provided, with absence of continuous improvement in the provision of services. The Court found that most of the institutions of the Executive Branch "with greater Economic and Regulatory Powers declared that they do not systematically adopt risk management in order to prevent cases of fraud and corruption".

In the light of the case, the Court of Auditors requested the convenience and the opportunity of ANAC to adopt the implementation of systems to automatically generate indicators of situations of fraud and corruption ("red flags"), as well as, in a broad and systematic way, the detection of fraudulent activities through data analysis techniques and other technological tools (data mining, data matching and data analytics), based on prior mapping/identification of possibilities for fraud and corruption in the activities developed (Item 161.6.2.3. of audit report TC 010.348/2018-2).

Willful violations examples

ANAC has faced some challenges regarding flight examiners willful violations.

Here are some cases of irregularities related to examiners, which could have been avoided if there were better surveillance mechanisms (details are omitted due to the need for secrecy, but can be verified by the administrative processes cited):

• An accredited examiner 141 claims to have performed proficiency tests, but there are no records that the respective flights actually occurred (ANAC, 2017a).

• A military examiner claimed to have carried out the proficiency exam whose FAP is contained in case (ANAC, 2012). However, after proceedings by ANAC(ANAC, 2017b), it was considered impossible for such an examination to have occurred: the examination would have been in Brazil during a period that the examiner was in the USA.

• Another accredited examiner 141 claims to have undergone a proficiency test whose flight supposedly did not occur, since there are no records of its occurrence (ANAC, 2018b).

• A server was fired by ANAC, as it allegedly performed 24 tests in a single day (21/06/2013), which, after anac's due diligence, proved impossible. The ANAC brought the fact to the attention of the Public Prosecutor, who offered complaint.

Because of this fact, the individual was criminally convicted in 2017 by the Federal Court.

It is important to emphasize that there may be other cases that have not been identified, because only those nonconformities that are detected by some evidence become visible. It is considered that there are no well-established mechanisms for identifying these frauds.

Chapter summary

ANAC hires public servants by public selection. Since its creation, in 2006, there were four rounds of hiring, including pilots. ANAC has now 52 pilots, among 1445 servants. Despite establishing a training programme specific for pilots, only 2 pilots have currently valid certificates. The average for most recent certificate is 7 years since it expired.

Facing this scenario, ANAC has a record of accrediting flight examiners. During general aviation accreditation, ANAC recognized that continuous surveillance was a must, noting that FAA also monitors examinations with or without notice. RBAC 141 establishes rules for the certification of Civil Aviation Instruction Centers (CIAC) which deals with the training required by RBAC 61, RBHA 63 or RBAC 65. RBAC 141 Part F disciplines the accreditation of flight examiners and requires a minimum experience of 500 hours of effective flight instruction for airplanes and 250 hours of effective flight instruction for helicopters. In order to become an accredited flight examiner, an experienced instructor shall also be approved in a course and in a flight exam.

The accredited flight examiner can only perform exams as per procedures defined in CIAC's Manual and accepted by ANAC. If there are suspicious of fraud, the accreditation can be precautionarily suspended. If fraud is confirmed, accreditation shall be revoked and examiner and CIAC will be ineligible for new accreditation for 5 years. Despite of fraud, ANAC can remove the accreditation if it finds low performance. But we can see that, aside of periodical training and exam, there are no explicit strategies in order to supervise the accredited flight exam performance.

Both an internal and an external audits identified risks related to lack of delegated exams, pointing out that surveillance was insufficient and that there is no systematic risk management in order to prevent fraud or corruption. Therefore, it is believed that accredited flight exams surveillance must be reinforced.

Therefore, besides improving selection, training and procedures for accredited flight examiners, the recordings can also help prevent frauds. ANAC has faced some in the past, as shown examples.

The next chapter will research on how normal operations surveillance can be performed.

Chapter 4 Method

This chapter presents the concept of normal operations surveillance; how ICAO presents this concept; and how Brazilian transit deparments are surveilling drivers license practical exams.

Existing tools for monitoring normal operations -Context

Doc ICAO 9803 (ICAO, 2002) says that ICAO recognized that an advance on human performance could have a significant impact on the improvement of aviation safety when, in 1986, the Assembly adopted Resolution A26-9 on Flight Safety and Human Factors. Following this Resolution, Air Navigation Commission traced as an objective "to improve safety in aviation by making States more aware and responsive to the importance of Human Factors in civil aviation operations through the provision of practical Human Factors materials and measures, developed on the basis of experience".

Human decision in operational contexts is a compromise between production and safety goals. Theoretical standards, procedures and protocols, when faced with economy and efficiency criteria, can prove hard to follow, leading to mismanaging tasks in face of a specific context. A conflict between production and safety goals, if incorrectly assessed, can lead to safety breakdowns. Safety Management Systems (SMS), the new approach to safety in order to improve an already safe system is based on proactive data collection methodologies. These methodologies aim to collect data from normal operations, arguing that there is "solid justification" for this (doc9803):

Aviation is an open system, i.e. it operates in an uncontrolled environment and is subject to environmental disturbances. It is simply not feasible to design from scratch an open system that is perfect, if for no other reason than that it is impossible to anticipate all potential operational interactions between people, technology and the context in which aviation operations take place.

System designers anticipate plausible scenarios of operational interactions, and thus an initial system design can be conceptually thought of as a solid straight line that embodies the three basic assumptions of system design: the technology needed to achieve the system production goals; the training necessary for people to operate the technology; and the regulations that dictate system behaviour. Such assumptions represent the baseline (or ideal) system performance.

Once operationally deployed, the system performs as designed most of the time, but often times operational performance separates from baseline performance.

In other words, a gradual drift from the baseline performance expected according to the system's design assumptions occurs as the inevitable consequence of real-life operations.

There are multiple reasons for this drift from the baseline: technology may operate in different manners than intended; procedures may be impossible to execute under the real operational conditions; regulations may be unrealistic in some contexts; the system may evolve or change after designed. Most of the time, people act as a dumper between these real-life conflicts, developing personal adaptations to the designed system, and managing to keep the system safe. But these adaptations can accumulate considerably changing the system and jeopardizing a specific flight under specific conditions.

Then, being able to collect data from normal operations, formally capturing these drifts, makes it possible to learn about both about successful adaptations, feedbacking into the system design for improvements, or dangerous adaptations, providing evidence for system correction. Monitoring normaloperations, then, makes it possible to perceive the "drift" from the baseline performance of the system. Therefore, it is believed that monitoring normal operations can help understanding the human contribution to aviation safety. The result can be more than improved safety, it may result also in considerable improvement in system efficiency.

There are multiple tools that can be used to monitor normal operations and feedback into the system. This chapter provides a review on three tools suggested by ICAO for different contexts, Line Operations Safety Audit (LOSA), Normal Operations Safety Survey (NOSS) and Evidence Based Training (EBT).

Finally, the case of Brazilian Transit Departments is analyzed.

LOSA

LOSA initiative was at first a project of The University of Texas at Austin Human Factors Research Project and Continental Airlines, and the Federal Aviation Administration (FAA) provided funding. In 1999 ICAO endorsed LOSA as the main tool to be a basis for mitigation strategies development to human error in aviation operations. Doc 9803 cites that "as of February 2002, the LOSA archives contained observations from over 2 000 flights. These observations were conducted within the United States and internationally involved four United States and four non-United States operators."

The best explanation of LOSA is to cite Doc 9803 (doc9803):

Error management is at the heart of LOSA and reflects the previous argument. Under LOSA, flaws in human performance and the ubiquity of error are taken for granted, and rather than attempting to improve human performance, the objective becomes to improve the context within which humans perform. LOSA ultimately aims -through changes in design, certification, training, procedures, management and investigation -at defining operational contexts, including buffer zones or time delays between the commission of errors and the point in which error consequences become a threat to safety. The buffer zone or time delay allows for recovery from the consequences of errors. The more resistant the buffer or the longer the time delay, the stronger the intrinsic resistance and tolerance of the operational context to the negative consequences of human error. Operational contexts should be designed in such a way that allows front-line operators second chances to recover from the consequences of errors This way, LOSA is a strategy aimed at developing counter measures to operational errors. It is an organizational tool used to identify threats to aviation safety, minimize the risks such threats may generate and implement measures to manage human error in operational contexts. LOSA enables operators to assess their level of resilience to systemic threats, operational risks and front-line personnel errors, thus providing a principled, data-driven approach to prioritize and implement actions to enhance safety.

LOSA uses expert and highly trained observers to collect data about flight crew behavior and situational factors on "normal" flights. The audits are conducted under strict no-jeopardy conditions; therefore, flight crews are not held accountable for their actions and errors that are observed. During flights that are being audited, observers record and code potential threats to safety; how the threats are addressed; the errors such threats generate; how flight crews manage these errors; and specific behaviors that have been known to be associated with accidents and incidents.

Maybe the most relevant learning from LOSA to the present work is that data from normal operations surveillance also provides a diagnose of system operations that can guide organizational strategies regarding training. LOSA allows identification of examples of superior performance that can be reinforced and used as models for training. In this way, training interventions can be reshaped and reinforced based on successful performance positive feedback.

ICAO strongly recommends that LOSA should not be attempted without a formal introduction and training to it. The forms presented in Doc 9803 are for illustration purposes exclusively, since they are periodically amended based on experience gained and feedback obtained from continuing audits. Formal training in the methodology, in the use of LOSA tools and, most important, in the handling of the highly sensitive data collected by the audits is absolutely essential. Also, proper structuring of the data obtained from the audits is of paramount importance.

NOSS

Normal Operations Safety Survey (NOSS) is a direct observation data acquisition method for air traffic control. This method was developed with the assistance of the ICAO NOSS Study Group (ICAO, 2008) and is based on LOSA, which is used in the flight deck environment. Although NOSS is different from LOSA in many respects, there are also similarities in the methodology applied by both. At first, both NOSS and LOSA are based on the Threat and Error Management (TEM) framework.

TEM is a conceptual framework that assists in understanding, from an operational perspective, the interrelationship between safety and human performance in dynamic and challenging operational contexts. The TEM framework focuses simultaneously on the operational context and the people discharging operational duties in such a context. The framework is descriptive and diagnostic of both human and system performance. The use of TEM thus provides a common framework that can assist in addressing multi-disciplinary issues in the aviation industry through the exchange and analysis of safety data from normal aviation operations. A detailed introduction to TEM in ATC is provided in Appendix A to this manual, as well as in ICAO Circular 314 -Threat and Error Management (TEM) in Air Traffic Control.

NOSS is a method for the collection of specific safety data during normal air traffic control (ATC) operations. ATC staff from within an organization are trained to perform unobtrusive over-the-shoulder observations in the operational environment. After each session the observers write a detailed narrative in which they identify the threats, errors and undesired states they observed and how these were managed. The combined narratives are subsequently analyzed to provide the organization with a report in which a detailed profile is given of the most prevalent threats, errors and undesired states in their operation and how these are managed. This information will assist the air traffic services provider (ATSP) to effectively select targets for safety enhancements by highlighting topics that could be addressed through its safety management system (SMS). It also shows what the strong points are in the organization with respect to the management of threats, errors and undesired states.

That information can be used to expand successful safety programmes or strategies that exist within the organization and to determine where safety resources should be focused.

The TEM framework focuses simultaneously on the operational context and the people discharging operational duties in such a context. The framework is descriptive and diagnostic of both human and system performance. It is descriptive because it captures human and system performance in the normal operational context, resulting in realistic descriptions. It is diagnostic because it allows quantification of the complexities of the operational context in relation to the description of human performance in that context, and vice versa.

EBT

International Air Transport Association (IATA) Training and Qualification Initiative (ITQI) sponsored (ICAO, 2013) a strategic review of airline pilot training recognizing the need to address the human factors of airline transport pilot training. It was recognized that, in addition to the information gathered from accident and incident reports, new technologies and methodologies provided flight data analysis enough to offer the possibility to identify risks encountered in actual operations and to tailor training programmes to mitigate those risks.

An international working group was created to conduct a review on airline pilot training. The international working group comprised Civil Aviation Authorities, academic institutions, aircraft original equipment manufacturers, airlines, international organizations, pilot representative bodies and training organizations. This working group delivered a new methodology for the development and conduct of a recurrent training and assessment curriculum, titled Evidence-based Training (EBT). The aim of this methodology is to allow the development of competencies required to operate safely, effectively and efficiently in a commercial air transport environment whilst addressing the most relevant threats according to evidence collected in accidents, incidents, flight operations and training.

The availability of useful data covering both flight operations and training activity has improved substantially in recent years. Data sources such as flight data analysis, flight observation in normal operations and safety reports give a detailed insight into the threats, errors and risks encountered in flight operations and their relation to unwanted consequences. Availability of such data has both established the need for the EBT effort and supported the definition of the resulting training concept and curriculum.

Wrap up

The observation of a person behaviors during training is a common tool in the aviation industry to understand operational human performance. However, the pressures of the normal operational decision-making environment are not present in purely training conditions. While operational decisions are a compromise between production and safety objectives, training is absolutely biased towards protocol demonstration and compliance. Training behaviors are "by the book".

Therefore, behavior under monitored conditions, such as during training or line checks, may provide at best an approximation to the way personnel behave when unmonitored. These observations may contribute to point out only major operational concerns. However, it would be incorrect and perhaps risky to assume that observing personnel during training would provide the key to understanding human decision making in unmonitored operational contexts. ICAO Doc 9803 emphasizes the evolving consensus that innovative tools are needed for assessing human performance:

There is emerging consensus within the aviation industry about the need to adopt a positive stance and anticipate, rather than regret, the negative consequences of human error in system safety. This is a sensible objective. The way to achieve it is by pursuing innovative approaches rather than updating or optimizing methods from the past. After more than 50 years of investigating failures and monitoring accident statistics, the relentless prevalence of human error in aviation safety would seem to indicate a somewhat misplaced emphasis in regard to safety, human performance and human error, unless it is believed that the human condition is beyond hope.

Monitoring normal operations on a routine basis poses some challenges. Defining, classifying and standardizing the data obtained and consensus regarding what data should be collected and how are some of them. This poses a challenge to developing analytic methods to integrate data and provide useful information.

Perhaps most importantly the real challenge for the data collection can be overcoming the obstacles presented by a blame-oriented industry, which will demand continued effort over time so that normal operations monitoring is fully accepted by the operational personnel, whose support is essential.

Despite the challenges and barriers, the aviation system has more to gain by moving forward to system-wide implementation of normal operations surveillance than by denying progress.

Transit Department Benchmarking

The practice of electronically monitoring exams is already consolidated in the Transit Departments of several Brazilian states as a mean of providing transparency and prevention of fraud granting of driver's license. Electronic recording systems rely on information provided on a tablet with audio and video data, and biometric control of the examiner's and candidate's fingerprint.

In Rio de Janeiro, the system has been used since 2012. In Bahia, the Transit Deparment has adopted the procedure since 2015. In São Paulo, the system of monitoring practical exams has been implemented since September 2016. In Rio Grande do Sul, the implementation of the project was in November 2016 on an experimental basis, already predicting that after its full implementation, the candidate could request the images of the test. In Fortaleza, the service is active since the 2nd. Semester 2017. In Minas Gerais, the system of monitoring practical tests for future drivers was announced by the Transit Deparment (DETRAN) in April 2018, along with the presentation of more objective criteria in the application of this examination.

It should be emphasized that monitoring helps control actions of the Public Administration, whether it is the prevention of fraud, subjectivity of the examiner, disrespectful postures, incorrect results and, sometimes, even by reports of corruption and supporting punitive measures such as discreditation of legal entities providing public services or cancellation of improper qualifications.

In addition to the above, it improves and standardizes the exams aiming at the excellence of services, transparency and even with the possibility of the examinee using the videos to appeal. It is seen that it is a restrictive measure to facilitation or favoritism.

The legislation that support this action of the Departments of Motor Vehicles (DMVs), begins with RESOLUTIONS CONTRAN No. 168/2004[START_REF] Contran | Resolução 168, estabelece normas e procedimentos para a formação de condutores de veículos automotores e elétricos, a realização dos exames, a expedição de documentos de habilitação[END_REF] and Ordinance DENATRAN No. 238/2014[START_REF] Denatran | Portaria 238, regulamenta o sistema eletrônico de anotação, transmissão e recepção dos relatórios de avaliação elaborados pelos instrutores relativos às aulas de prática de direção veicular ministradas aos pretendentes à obtenção do documento de habilitação[END_REF], cited below in the literalness in its main points regarding electronic monitoring: Article 7 º DENATRAN will directly and permanently monitor compliance with the requirements contained in this Ordinance, without prejudice to the attributions conferred on the agencies or executive entities of transit of the States and the Federal District, within the scope of their circumscriptions.

Even though ANAC has a distinct assignment from CONTRAN, it is certain that this they both seek best practices for the purpose of consolidating excellence in the provision of services in licensing systems, be it transit or civil aviation. In any case, it is necessary to examine the legality of the procedure that has already been brought to court, from which the following decisions are extracted corroborating the possibility of its application within the entities of the Public Administration.

The Court of Justice of Rio de Janeiro, after the presentation of action of the auto schools for the purpose of removing the mandatory ordinance Pres-DMV /RJ No. 4,275/2012, which instituted the system of audio and video monitoring of practical examinations, decided in the sense that "the system serves to give greater effectiveness in the application of practical examinations consistent with the principles of morality and efficiency provided for in Article 37 of the Major Charter" [START_REF] Brazil | Constituição da república federativa do brasil[END_REF]. He also observed that "it is a commendable attitude and allows to guarantee greater correctness throughout the procedure, making transparent all practical management examinations performed".

The relevance of the implementation of the monitoring system has been recognized even by the existence of bills making mandatory the registration of classes and tests in a computerized system in traffic departments. The bill approved in the Legislative Assembly of Mato Grosso do Sul "establishes criteria for the electronic monitoring of practical vehicular driving examinations within the scope of the DETRAN/MS (State Department of Traffic of Mato Grosso do Sul)". According to the PL, the DETRAN/MS" should deploy equipment to record practical exams in audio and video and thus allow the review of the judgment made by the examiners, either to give them reason or to ensure safety to modify the decision" with the purpose of inhibiting "any offer of undue advantage offered in vehicles".

It should be emphasized that the effective and continuous improvement in the quality of services, standardization of processes are operational procedures required for the purpose of legitimizing the image of public agencies through transparent management, and in an impartial manner.

Chapter summary

ICAO promotes initiatives to proactively mitigate safety risks, including normal operations data collection. There are multiple tools that can be used to monitor normal operations and feedback into the system. This chapter provides a review on three tools suggested by ICAO for different contexts, LOSA, NOSS and EBT. Then, the case of Brazilian Transit Departments is analyzed.

LOSA gathers data from normal operations surveillance in search for an operation diagnose that can guide organizational strategies regarding training. But it is emphasized that formal training in the methodology and, most important, in the handling of the highly sensitive data collected by the audits is essential. Also, proper structuring of the data obtained from the audits is of paramount importance.

NOSS is a method for the collection of specific data during normal ATC operations. Staff are trained to perform unobtrusive observations in the operational environment. The reports are subsequently analyzed to provide a report in which a detailed operational profile is given. This report is used to effectively select targets for safety enhancements by highlighting topics that could be addressed through the operators SMS.

EBT is an IATA initiative that recognizes that new technologies and methodologies provided flight data analysis enough to offer the possibility to identify risks encountered in actual operations and to tailor training programmes to mitigate those risks. Availability of such data has both established the need for the EBT effort and supported the definition of the resulting training concept and curriculum.

Finally, multiple Transit Departments in Brazil implemented practical exam recording as a tool to mitigate risks of fraud. The recording has been subject for justice decisions, and, so far, justice has decided in favor of the benefits for recordings.

The next chapter will show how accredited flight exams can be supervised.

Chapter 5 Results

This chapter presents the ways in which flight exams could be supervised; the framework that could be implemented; and advocate for the need of a just culture.

Introduction

The previous chapter showed that there is a consensus that normal operations data gathering is a major driver for enhancements. Also, it was shown that Transit Departments in Brazil have implemented recording of practical exams, which was considered legal in Justice Courts. Therefore, it is alleged that accredited flight exams could be recorded as a mean for effective surveillance, given ANAC's context.

We now evaluate this proposal in search for viability.

Analysis

A research is now presented on specifications of devices commonly used for flight filming activities, highlighting those that can be used for video monitoring, as well as addressing the financial impact of the proposal.

By making a benchmark on Youtube, changing the resolution of the videos, searching for videos of solo flights, it was noticed that from 240p of resolution it is already possible to identify the pilot's face. In analysis of the most commonly used equipment for filming, the current devices start to capture from 720p.

It was identified that the brands of cameras currently most used are: GoPro; Garmin; Garmim Actions; Garmin VIRB Ultra 30. The Garmin VIRB Ultra 30 is an example of a camera that features flight parameter data (it has built-in accelerometer, gyroscope, altimeter and compass) and GPS, which would allow the use of more analysis data.

Testing results

In order to investigate and test exam flight recording, two initiatives took place. A flight exam performed in a King Air was accompanied by the author and manually filmed with a cellphone; and a flight school accepted a testing partnership and performed a flight exam recording.

The participation in a flight exam intended to understand the exam dynamics of briefing, debriefing and flight. And, most importantly, to understand how images could be captured, and which would be the best framing. It is understood that there are no main obstacles for recording briefing and debriefing. There are some challenges, as framing, power supply, storage, but, on ground, there are also multiple ways in which they can be solved.

The flight part of the exam provides more challenges. But the flight difficulties are also believed to be resolved. A simple search on YouTube for "solo flight" will show many flight recording with great quality.

After testing different framings, it is believed that the best one for accredited flight exams would be as below: 
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This framing allows for understanding flight patterns, identifying the crew and, when combined with camera telemetry and audio, would give enough understanding of the flight dynamics, so the exam could be audited.

It should be registered that the pilot above examined demonstrated some concerns with being recorded, which shall be considered in order to define protocols. Recording secrecy commitments, non-jeopardizing and a just culture use of the recording is believed to be a must. Pará de Minas flight school recorded a flight exam in order to try some of the premises here presented, as shown below: The flight camera does not record telemetry data and sound was captured only for ambient sound using the camera microphones.

It is believed that the framing is right. But the main learning is that flight data would be of great usefulness to understand the exam dynamics and that sound must be captured using cables. Engine noises make it impossible to understand cabin speaking.

An ANAC servant, by his own initiative and independently from this work, recorded a private flight as per the protocol that are believed to be the best one, and authorized it to be here used [START_REF] Rodrigues | [END_REF].

It can be seen in Figure 4 that the flight can be much better understood with flight data and speech recording. 

Airworthiness

If we are to propose recordings in flight, it is essential to deal with the installation of electronic filming equipment. First, we highlight an excerpt from RBHA 91 -General Rules (rbha91), which has a section that applies to this object: 91.21 (a) Except as provided for in paragraph (b) of this section, no person may use and no operator or pilot in command of an aircraft may permit the use or even connection of any portable electronic device on board the following Brazilian civil aircraft:

(5) any other portable electronic device that the aircraft operator has checked does not cause interference to the communications and navigation systems of the aircraft in which it will be used (c) [In the case of an aircraft operated by a certificate holder issued under RBHA 119, the verification required by paragraph (b)(5) of this section shall be carried out by the operator of the aircraft in which the particular device will be used. In the case of other aircraft, verification may be carried out by the pilot himself in charge of the aircraft.

It is noticed that by RBHA 91, there is no specific need for authorization for the use of cameras for flight filming, as long as it does not cause interference in communication and navigation systems. As well, this verification may be done by the pilot in command, in the case of flights in CIACs.

The practical application of this procedure is already supported by another regulation. A similar case, which deals with the use of portable electronic devices (PEDs), was evaluated in process 00065.010721/2014-87 (ANAC, 2014). There was manifestation of the Airworthiness Department (Order No. 25/2014/GTPN/SAR), saying there was no obstacle when the use of portable devices for operators not ruled by RBAC 121, 129 and 135. Following, the text of IS 91-002 (ANAC, 2019b), item 5.9, which allows PEDs:

It has no design or installation certified by the aeronautical authority. They are not installed on the aircraft and do not exchange data with the aircraft's systems. They are powered by their own battery, and can be connected to the aircraft for recharging.

In this sense, using the same premises for the construction of IS 91-002 referring to the use of PEDs, flight filming devices do not need to have a project or installation certified by the aeronautical authority, provided that they are not installed on the aircraft and do not exchange data with the aircraft systems. These devices must have power through their own battery and can be connected to the aircraft for recharging.

For cases where the device is in any way integrated into the aircraft or is perceived to be interference with any aircraft system, ANAC should be consulted for guidance on appropriate modification procedures.

Normal operations audit framework

Doc 9910 presents a framework for implementing a NOSS that can be used as a basis for a project on recording and analyzing accredited flight exams.

• Association and management endorsement: There should be gathered support from associations, both flight schools and pilots, in an early stage. Support from ANAC's Board of Directors is also a necessity.

• Project steering committee: There should be established a steering committee in order to oversee preparation, implementation and follow up the project. It could comprise an ANAC manager, an accredited flight examiner, an ANAC recordings observer, a representative for pilots association and a representative of flight schools association.

• Role of the project manager: The manager is the main promoter of the project. He organizes briefings for different levels of management as required to assist in setting the organizational expectations for the project.

• Promotion campaign: If accepted by management, a promotion campaign should be carried out in search for understanding the project.

• Target selection: It should be evaluated if all accredited flight exams would be recorded. It is believed that it should begin with all private pilots RBAC 141 exams, due to the risks involved.

• Scope: Once all flights are recorded, it should be defined how a sample will be selected for active observations. It can be by pure chance, or be based on some risk management criteria.

• Duration and time frame: It should be defined the periodicity in which individual observations will be reported, so they can be analyzed and aggregated into feedback for procedures and training.

• Observer selection: Observers are the effective data collectors. Therefore, they mst be selected so to provide useful information. They should have, at least: professional credibility and trust; analytical quality; open-mindedness; motivation; and sound judgement.

• Recording and observation protocols: It shall be created both a recording and an observation protocol that lays down clear rules and agreements that govern the practical issues of the tasks that will be conducted.

• Data storage and protection: Another aspect that should be addressed in the preparatory stages is where the data from the observations will be stored after collection and analysis and how the people who can access it will sign a confidentiality term.

• Preparing to receive and act upon the report: Once the aggregated report is ready, it must be clear how the findings will be used to reinforce accredited flight examiners selection, training and protocols.

• Briefings of affected groups: In order to foster a just culture, there should be a schedule of briefings in order to keep all stakeholders whose support is critical on the same page.

Just Culture Policy

As commented before, the King Air pilot for which the exam was recorded showed concerns about how the recording would be used. It is believed that the key to the successful implementation of accredited flight exam recording is to attain public confidence in the system. This depends partially on how ANAC will handle blame and punishment.

It must be clearly defined which actions that are deliberate and as such deserve appropriate sanctions. Deliberate action that are not treated can foment a reckless culture, and a "no-blame" culture per se is surely not desirable. ANAC shall create a culture of trust in which people are encouraged, even rewarded, for contributing to promote a safe air transport system, but in which it is also clear the difference between acceptable and unacceptable behavior.

But the other side of the coin is as important. People should not be blamed for "honest errors", but only be held accountable for willful violations and gross negligence. If there is fear of being unjustly punished or prosecuted, the flow of necessary information will be interrupted. James Reason described a "Just Culture" as an atmosphere of trust in which people are encouraged, and even rewarded, for providing essential safety-related information, but in which they are also clear about where the line must be drawn between acceptable and unacceptable behavior.

A just culture should then be regarded as an enabler, and even indicator of, a good safety culture. "Just Culture" is a culture in which front-line operators and others are not punished for actions, omissions or decisions taken by them which are commensurate with their experience and training, but where gross negligence, willful violations and destructive acts are not tolerated.

There must be constant discussion about the right professional behavior and the consequences when professional boundaries are crossed. And nothing should prevent criminal prosecutions in the event of intentional wrongdoing or gross negligence; this is a matter for the judiciary.

As people are surely and understandably reluctant to show their mistakes to the government agency that regulates them, it is believed to be required for the success of the present initiative that ANAC shall publish policies stating the fundamental principles of the just culture which it will follow for the treatment of accredited flight exams recordings.

ANAC shall ensure that these principles are applied. Such a statement should cover the following matters:

• Confidentiality: People must be confident that their identity will not be disclosed without their permission or unless this is required by law. An assurance should also be given that any subsequent safety action taken will ensure the anonymity of the persons involved.

• Punitive Action: A person who breaks the law or breaches a regulation through a deliberate act or gross negligence cannot expect immunity from prosecution. However, if the offence was unpremeditated and unintentional, and would not have come to light except for the recording, the person should be protected from punishment or prosecution.

• Training for licensing: If analysis indicate that the performance of an individual is below the acceptable level, it may be required further training before licensing prerogatives are again exercised. Such action shall not be punitive.

Chapter summary

Beginning with the argument in favor for accredited flight exams recording, this chapter presented an analysis of how it should be done.

It is believed that a mounted camera with telemetry data can greatly improve the utility of recordings. It is also a must that sound is not recorded on ambient, but by wiring on speeches. The framing should be from behind, showing part of both examiner and candidate, flight panel and outside.

There is no airworthiness findings related to using a recorder during flight.

It is believed that the key to the successful implementation of accredited flight exam recording is to attain public confidence in the system. By one side, deliberate action that are not treated can foment a reckless culture, and a "no-blame" culture per se is surely not desirable. By the other side, people should not be blamed for "honest errors", but only be held accountable for willful violations and gross negligence. It is believed to be required for the success of the present initiative that ANAC shall publish policies stating the fundamental principles of the just culture which it will follow for the treatment of accredited flight exams recordings.

The next chapter will close this work and set the next steps for implementation. Information assimetry and externalities justify personnel licensing in aviation. Being an international market, ICAO standardized the subject since its beginning, using the Attitude, Skill, Knowledge framework.

Pilot skill is evaluated through flight exams, which can be performed directly by the Civil Aviation Authority or by designated flight examiners under the umbrella of an ATO. Is this case, close supervivion is extremely advised, to ensure that procedures are correctly being executed, are effective in their purpose and, if not, exam procedures can be improved and examiners trained.

In ANAC, SPL is the office responsible for PEL activities. Its regulations, as per ICAO, also allows for Instruction Centers to appoint instructors to be accredited by ANAC. But ANAC faces difficulties to supervise accredited flight exam execution. GCOI is the SPL branch which deals with ATOs and its accredited examiners and is the place where the present work was developed. Research found that both internal and external audits recommended improvements in accredited flight exams supervision, and that there are some cases of willfull violations.

ICAO already presents Manuals with guidance for normal operations surveillance in different contexts. It is believed that their framework can be the basis for accredited flight exams surveillance. But, while air transport flight pilots and ATC personnel are easily watched in presence, flight schools' exams represents complex logistics for ANAC, ANAC personnel can be without valid certificates and in some cases it can be impossible for a third person to be in the aircraft.

It was found that many states in Brazil have transit departments which record in video proficiency exams. It was also found that legal courts declared not only that the initiative is legal, but also commendable. The present work then focused on testing if the same practice would be possible and useful in the aviation context.

The conclusion is that flight recording cane be easily materialized and, if a camera that also records flight data and audio is used, the recording could be a valuable source of information. anisms based on the same pan-optic principle allows power not to have to be exercised and manifested continuously. The fact that surveillance is invisible would make individual behavior continuously controlled, even when not monitored. Both the structure projected by Bentham's pan-optic theory and Michel Foucault has an important psychological consequence: the emergence of self-control of subjects due to the presence of surveillance. This fact corresponds to the operational conditioning according to which the emission or inhibition of a behavior will be given by the consequences of said action. Thus, the fact of being monitored implies, depending on the case, the expectation of a possible reinforcement or punishment if we perform certain behaviors. This will cause the answers to be performed that seek stems from the behavior that causes positive consequences or avoid the imposition of a punishment, avoiding any behavior that implies aversive consequences.

Although it can improve the performance and behavior of work in certain areas, such constant monitoring can often lead to the birth of stress reactions and even episodes of anxiety in people who end up being over-inhibited, thus being excessive control promoting behavioral stiffness and psychic discomfort.

But this control can also be conducted positively. Being monitored may encourage subjects to make behavioral changes that may eventually be an adaptive advantage. The problem is that behavioral change can occur only because of the possible consequences and not because of the conviction of the need for change.

Therefore, the design process presented in this work should be a collaborative and constructive process that empowers those involved and affected as co-designers to help improve the system. The people most affected by it, i.e., the ATOs and accredited flight examiners, should take part in the design process so there is a real change, and not only a superficial one.
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  a) recognize and manage threats and errors; b) pre-flight operations, including mass and balance determination, aeroplane inspection and servicing; c) aerodrome and traffic pattern operations, collision avoidance precautions and procedures; d) control of the aeroplane by external visual reference; e) flight at critically slow airspeeds; recognition of, and recovery from, incipient and full stalls; f ) flight at critically high airspeeds; recognition of, and recovery from, spiral dives; g) normal and crosswind take-offs and landings; h) maximum performance (short field and obstacle clearance) take-offs; shortfield landings; i) flight by reference solely to instruments, including the completion of a level 180°turn; j) cross-country flying using visual reference, dead reckoning and, where available, radio navigation aids; k) emergency operations, including simulated airplane equipment malfunctions; l) operations to, from and transiting controlled aerodromes, compliance with air traffic services procedures; and m) communication procedures and phraseology.
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 1 Figure 1: ANAC's PEL system.

  ANAC, since its creation in 2006, had four rounds of public employees' selection, in 2007, 2009, 2012 e 2015. In 2007, for example, ANAC, among other specialties, selected pilots with at least 2.500 flight hours in aircraft with Maximum Take Off Weight (MTOW) greater than 11.000kg. Following, an excerpt of the selection edict: Any training/pilot area Prerequisites: Higher education undergraduate course completed in any training area or Aviator Officer Training Course and Airline Pilot License (PLA) with, at least 2,500 (two thousand five hundred) hours in command of aircraft with a maximum take-off weight of more than 11,000 (eleven thousand) kg and configuration for passengers greater than 29 (twenty-nine) seats, possess valid Certificate of Physical Training (CCF) and Certificate of Technical Qualification (CHT). Acknowledging the lack of pilot training, a working group was set up in ANAC in January 2018 to develop the Flight Inspectors Training Program (ANAC, 2015).

  The working group began by defining the activities due to the inspectors, by surveying the number and capacity of ANAC pilots and by mapping the skills necessary for the function. Contributions were collected from ANAC pilot servants to evaluate training activities and needs. As an international subsidy, Doc 10070 (Manual of Competence of Civil Aviation Safety Inspectors) was used. A survey of aircraft operating in Brazil was also carried out in order to define the program modules and requirements based on RBAC 61 (ANAC, 2020e) and operational evaluation of the equipment. Synthetically, the program defines training trails at three levels of learningbasic, specialized and advanced, with different staff pre-qualification requirements. These trails cover the set of activities carried out by flight inspectors. Basic training allows the servants to perform activities that have common skills to one another and does not depend on specific aircraft training. On the other hand, the activities covered by specialized training are more complex, requiring greater training and qualification, and with the provision of training in an aircraft representative of the local fleet. Briefly, the Flight Inspectors Training Program (PCIV) intends to increase the Level of Performance of Operational Safety of Brazilian Civil Aviation, by fomenting the continuous improvement and specialization of flight inspectors and in search for greater compliance to the ICAO USOAP-CMA program, especially but not limited to Critical Elements No. 04 and 05, and related Protocol Questions.

Chapter 3

 3 Oversight, Training, and Renewal b) Observe and Provide Oversight Technical Personnel Examiners (TPE) and Designated Pilot Examiners (DPE) should expect the FAA to observe them conducting their first complete tests. Thereafter the examiner may be inspected or observed by FAA personnel at any time with or without prior notice.

141. 93

 93 Validity of accreditation (a) CIAC shall renew the accreditation of its accredited examiner with ANAC every 24 months. (b) The accredited examiner shall maintain continuous compliance with the requirements necessary to obtain his/her accreditation.

1 .

 1 Attributions and ethical conduct of the accredited examiner (2h30m) 2. Licenses, qualifications and applied legislation (2h30m) 3. Evaluating pilots: introduction (1h30m) 4. Evaluating pilots: complex psychomotor skills (1h30m) 5. Airmanship and professionalism in aviation (1h30m) 6. PBN Operations (1h30m) 7. Operational causes of accidents (airplane) (3h00m) 8. Operational causes of accidents (helicopter) (3h00m) 9. Conduction of the proficiency exam: preparation, oral examination and briefing (3h00) 10. Conducting the proficiency exam: phases of flight (airplane) (4h30m) 11. Conducting the proficiency exam: evaluation and debriefing (airplane) (1h30m) 12. Conducting the proficiency exam: phases of flight (helicopter) (4h30m) 13. Conducting the proficiency exam: evaluation and debriefing (helicopter) (1h30m) 14. Learning assessment (2h30m)

  (d) limiting its performance, as an examiner, to the conduction of the examination and any interventions necessary to ensure the safety of the flight; (e) maintaining situational awareness and continuously monitor flight safety; 4. Determine the test result (a) verifying whether the candidate's performance has reached the minimum standards established in this IS; (b) verifying that the candidate, in general, presented safe conduct and compatible with the level of responsibilities he will assume with the desired license; (c) determining the final result, basing it on objective criteria; 5. Conduct the exam debriefing (a) informing the candidate of the final result, pointing out the positive and negative points verified; (b) providing constructive feedback to the candidate, including additional training recommendations (if necessary);

  10. The images of the classes and the environment of the place of installation of the vehicle driving simulators will be transmitted to the executive agencies of traffic of the States and the Federal District for inspection and monitoring purposes, preferably online, or captured and stored by the Driver Training Center for shipment, as soon as the electronic connection is established. (Writing of the sub-item given by Resolution CONTRAN No. 473 OF 11/02/2014).1.1.2.10-A. The executive agencies of transit of the States or the Federal Dis-trict may create rules that regulate the procedures of capture, storage, form and periodicity of sending the images of the classes and the environment where the equipment will be installed, respecting its regional peculiarities, provided that the safety and authenticity in the realization of simulator classes is demonstrated, through the possibility of effective inspection by the executive agency of traffic of the States and the Federal District -DMV and monitoring by the National Department of Traffic -DETRAN. (Sub-item added by RESOLUTION CONTRAN No. 473 OF 11/02/2014). (...) 1.5.5. The executive traffic agencies of the States or the Federal District may create rules that regulate the procedures for capturing, storing, sending or not sending the images of the classes and the environment where the equipment will be installed, respecting its regional peculiarities, provided that safety and authenticity in the performance of simulator classes are demonstrated, through the possibility of effective inspection by the executive agency of transit of the States and the Federal District -DMV and monitoring by the National Department of Traffic -DENATRAN; Ordinance DENATRAN No. 238/2014 Art. 1º Regulate the electronic system of annotation, transmission and reception of evaluation reports prepared by instructors related to the practice classes of vehicular direction given to applicants to obtain the qualification document, in accordance with sub-items 1.4.5 and 1.4.6 of Annex II of Resolution CONTRAN No. 168/2004, as written by RESOLUTION CONTRAN No. 493/2014. (...) Article 6 -The information of the applicant's electronic evaluation report must be stored by the executive traffic agencies of the States and the Federal District or company(s) or entities contracted by them or accredited. (...)

Figure 2 :

 2 Figure 2: Flight framing test -manually captured.

Figure 3 :

 3 Figure 3: Flight framing test -mounted camera.

Figure 4 :

 4 Figure 4: Flight framing test -mounted camera, with data.
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of competence appropriate to the prerogatives conferred on the holder of the private pilot's licence, and for:

(1) recognize and manage threats and errors;

(2) operate the aircraft within its employment limitations;

(3) perform all maneuvers with goodwill and precision;

(4) reveal good judgment and piloting skills;

(5) apply aeronautical knowledge; And (6) maintain control of the aircraft throughout the time of the flight, so that there is no doubt as to the success of any procedure or maneuver.

ANAC issues Supplementary Instructions (IS) on how compliance with Regulations may be demonstrated, similarly to how ICAO Docs supplements Annexes. Supplementary Instruction 00-002 (ANAC, 2020b) is the one that contains the standards, policies, procedures and guidelines to be followed by examiners to conduct pilot proficiency exams. It starts by enforcing the importance of the activity:

In the exercise of their activities, the primary responsibility of the examiners is to ensure the safety of the Brazilian civil aviation system.

The main body of IS 00-002 (i.e. sections 1 through 18) provides general guidance applicable to all pilot proficiency exams. Appendix A identifies the contents, maneuvers and procedures applicable to each type of examination, through the Pilot Assessment Forms (FAP). FAP are mandatory checklists for each proficiency exam the examiners conduct.

Appendix B contains a glossary detailing what competencies the candidate must demonstrate in each FAP item in order to be considered approved.

Appendix C contains the permissible tolerance margins during the in-flight maneuvers. The performance of any maneuver with deviations greater than the tolerances provided should result in disapproval.

The IS then reinforces the importance of the task in hand:

The performance of proficiency examinations is an activity of great importance for the safety and quality of the Brazilian civil aviation system. Therefore, the examiner must act with professionalism, high level of knowledge and absolute conviction of the importance of his function, so that he knows how to maintain his technical integrity even in the face of pressures to the contrary. By acting

Next steps

In order to enforce flight recording, RBAC 141 should be amended. SPL has a specific norms branch responsible for this kind of task. Therefore, it is believed that the result of this work should be turned into an administrative process, presenting the suggestion for the inclusion of a paragraph in RBAC 141 which allows GCOI to require that accredited flight exams be recorded.

In parallel, if the suggestion is accepted, GCOI should develop instructions and procedures on how the exams would be recorded, stored and transmitted to ANAC. Also, and perhaps most importantly, GCOI should establish how this recording would be analyzed and turned into useful data. This work concludes that NOSS framework can be used and special care shall be taken in order to develop a just culture in the system.

If the accredited flight recording becomes a reality, its files could be used, in the future, in association with Artificial Intelligence and its natural language and image processing techniques, to make the video files translate into even more use full, structured and efficient data.

Final notes on the Pan-optical effect

It is believed that we should design systems that make it easy to do the right things. Improving safety means designing ways of working that make it easy to do the right thing and hard to do the wrong thing.

In this sense, it is worth reflecting on the concept of "pan-opticon". Pan-optic theory became popular thanks to Michel Foucault, but the concept was conceived by Jeremy Bentham as a mechanism applicable to the control of prisoners' behavior in prisons.

Pan-opticon is a form of architectural structure designed for prisons. The structure assumed a circular arrangement of the cells around a central point, without communication between them and where the prisoner could be observed from outside. In the center of the structure would be a watchtower where a single person could visualize all cells, being able to control the behavior of all detainees. These, however, could never be aware that they were being observed or not, given that the tower was built in such a way that it could not be seen from outside, and the prisoner would not know where the lookout would be. Thus, the prisoner could be monitored at every moment, having to control his behavior so as not to be punished.

The idea of pan-opticon was analyzed by Michel Foucault. The use of mech-