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SKILLS FOR AVIATION MANAGEMENT

The term aviation was coined by a French pioneer named Guillaume Joseph Gabriel de La Landelle in 1863. It originates from the Latin word avis that literally means bird. Aviation means all the activities related to flying the aircraft. 
Aviation management involves managing the workflow of airline, airport, or other businesses pertaining to aviation or aerospace industry by carrying out the day-to-day operations of an airport or an airline. The Ministry of Civil Aviation (MoCA) of Government of India is responsible to formulate policies and programs to develop and regulate civil aviation, and to implement the schemes for expanding civil air transport. It also oversees airport facilities, air traffic services, and air carriage of passengers and goods. 
Airlines include its equipment, routes, operating personnel, and their management. Airline provides a regular service of air transport on various routes. It is responsible for booking the tickets for the prospective passengers, taking care of the passengers and their luggage during transit, and transporting them safely to their destination. As the types of duties required to be done are multifold, the airline business is always working round the clock. An organization that owns and operates many aircrafts, which are used for carrying passengers and cargo to different places. 
The world’s first airline named DELAG was established on 16th November, 1909. An airline business can be of various sizes and the ownership also varies. For example, it can be privately owned, jointly owned, or publicly owned. It also can be as small as a Domestic or as large as an International airline.
Overview India is the 9th largest aviation market in the world with a size of around US$ 16 billion and is poised to be the 3rd biggest by 2020. India aviation industry promises huge growth potential due to large and growing middle class population, rapid economic growth, higher disposable incomes, rising aspirations of the middle class and overall low penetration levels.. The Indian airports have a combined capacity to cater to 220.04 million passengers and 4.63 million tones cargo per annum and handled 168.92 million passengers and 2.28 million tones cargo in 2013-14. As per estimates, passenger traffic at Indian Airports is expected to increase to 450 million by 2020 from 159.3 million in 2012- 2013. History Civil Aviation in India traces back to 18 February 1911, when the first commercial civil aviation flight took off from Allahabad for Naini over a distance of 6 miles (9.7 km). During the Allahabad Exhibition Henri Piquet, a French aviator, carried 6,500 pieces of mail on a Humber-Sommer biplane from the exhibition to the receiving office at Allahabad, marking the world's first official airmail service. FDI up to 49% allowed in domestic airlines by the foreign carriers. Foreign equity up to 100% allowed in airport development. Domestic and international passenger traffic expected to grow at annual average rate of 12% and 8% in next five years. Annual average rate of growth of domestic and international cargo estimated to be 12% and 10% during next five years. MRO industry to triple in size from INR 2250 crore in 2010 to INR 7000 crore by 2020. Around 3,50,000 new employees are essential to facilitate growth in the next decade Market Opportunities
INDIAN AVIATION SECTOR 
The Indian aviation sector can be broadly divided into the following main categories:
i) Scheduled air transport service: It is an air transport service undertaken between two or more places & operated according to a published timetable with regular frequency (e.g., daily, weekly) between designated airports.
 It includes: Domestic & International Airlines.
  Air Deccan, 
 Spice Jet, 
 Kingfisher Airline & 
 Indigo 
Characteristics:
· They follow fixed routes and schedules, which are planned and published in advance.
· Passengers can book tickets in advance based on these schedules.
· Airlines must adhere to strict regulatory requirements and obtain specific permits for each route.
· They typically serve major airports and popular routes where there is consistent demand.
· Examples: Commercial airlines like Delta, United, Emirates, etc., operate scheduled flights on established routes worldwide.
ii)  Non-scheduled air transport service: Non-scheduled flights do not operate according to a fixed timetable. Instead, they are arranged on-demand or based on specific requirements. The operator is not permitted to publish time schedule & issue tickets to passengers
Characteristics:
i. They are often chartered by individuals, groups, or organizations for specific purposes, such as business trips, sports teams, or humanitarian missions.
ii. Non-scheduled flights offer flexibility in terms of departure times, destinations, and routes, depending on the needs of the charterer.
iii. Airlines or charter companies must obtain permits for each flight based on the specific itinerary and requirements.
Examples: Charter airlines, private jets, air ambulance services, and cargo charter flights fall under this category.

iii)  Air cargo services: It is an air transportation of cargo & mail. It may be on scheduled or non scheduled basis. These operations are to destinations within India. For operation outside India, the operator has to take specific permission of Directorate General of Civil Aviation demonstrating his capacity for conducting such an operation.
 4. Apart from this, the players in aviation industry can be categorized in three groups:  Public players : Air India, Indian Airlines  Private players : Jet Airways, Air Sahara, Kingfisher Airlines, Spice Jet, Air Deccan  Start up players: Omega Air, Magic Air, Premier Star Air & MDLR Airlines.
Key area of  Differences between Scheduled and non scheduled flights are :
· Flexibility: Scheduled flights offer fixed schedules and routes, while non-scheduled flights are flexible and tailored to specific needs.
· Booking: Scheduled flights allow for advance booking based on published schedules, whereas non-scheduled flights are booked on-demand.
· Regulations: Both types of flights are regulated, but non-scheduled flights may require additional permits and approvals for each flight.
In summary, while scheduled flights provide regular, predictable services on established routes, non-scheduled flights cater to specific needs with flexibility in routing and timing, making them suitable for customized travel arrangements or specialized cargo operations.
AIR CARGO TRANSPORT
Air cargo is another term for air freight. It is the carriage or the transportation of goods through an air carrier. Transport services via air are the most valuable when it comes to moving express shipments around the globe and it consists of air mail, air freight and air express.  It comprises of air freight, airmail, and air express. Air carriers may carry the cargo in passenger flights or cargo aircraft. Passenger aircraft put the spare volume in an airplane’s baggage hold (the belly) which is not in use for passenger luggage. This is a usual practice followed by passenger airlines that transport air cargo on scheduled passenger flights. A passenger aircraft may also act as a freighter, in which the complete passenger cabin is temporarily assigned for carrying freight. 
On the other hand, cargo aircraft are air carriers specially designed to carry only cargo. They load the freight on the main deck and in the airplane’s baggage hold or belly to transport it to the destination.
Air Cargo Vs Airfreight
The two terms may sound similar, but the difference in the scope and scale of air transportation draws a line between air cargo and air freight. Air cargo covers the entire ecosystem of air transport of goods, including the carriers, infrastructure, logistics providers, and regulatory frameworks that help move goods smoothly from the origin to the final destination. 
In contrast, air freight is only concerned with the physical transportation of goods by air. It does not involve any other aspects, like carriers, logistics providers, and more, that are a part of the air cargo shipping process.
Key features of air cargo transport:
1. Speed: Air transport is significantly faster than sea or land transport. It enables rapid delivery of goods, reducing lead times and allowing businesses to respond quickly to market demands.
2. Reliability: Airlines adhere to strict schedules, providing reliable delivery times for cargo. This predictability is crucial for businesses relying on timely shipments.
3. Global Reach: Air cargo networks span across the globe, connecting even remote locations. This extensive reach facilitates international trade and distribution networks.
4. Security: Air cargo is generally considered secure due to stringent security measures at airports and during transit. This is especially important for high-value or sensitive goods.
5. Capacity: Modern cargo aircraft have large capacities, allowing for the transportation of bulk goods or oversized items that may not be feasible via other modes of transport.
6. Specialized Handling: Air cargo can accommodate specialized handling requirements, such as temperature-sensitive goods (perishables), hazardous materials, or valuable items that require extra care.
7. Integration with Logistics: Air cargo integrates well with other modes of transport and logistics chains, offering multimodal solutions for door-to-door delivery.
8. Economic Impact: Air cargo contributes significantly to the global economy by facilitating trade, supporting industries that rely on just-in-time inventory management, and enabling rapid economic development in regions with limited infrastructure.
9. Challenges: Despite its advantages, air cargo transport faces challenges such as high operating costs (fuel, maintenance), capacity constraints during peak seasons, and environmental considerations related to carbon emissions.
10. Future Trends: The air cargo industry is evolving with advancements in technology (e.g., unmanned aerial vehicles for cargo transport), digitalization (e.g., blockchain for supply chain transparency), and sustainability initiatives to reduce environmental impact.
How Does Air Cargo Shipping Operate?
Air cargo shipping consists of a complex network of airports, cargo planes, ground handling services, and logistics companies. The air cargo shipping process begins with goods reaching an air cargo terminal, followed by a security screening. After the necessary checks, the goods are stored and then loaded onto the aircraft. This complicated process requires coordination among air carriers, ground services, and logistics providers to make the operations error-free and efficient.
Let’s look into the detailed steps that facilitate the air cargo shipping process: 
· Finalising Booking: The first thing the shipper takes care of is booking the cargo with a preferred airline. The freight forwarder also provides the airline with all the necessary information about the origin, destination, and type of cargo.
· Managing Paperwork: The freight forwarder or shipper prepares various documents like the bill of lading, commercial invoice, or other necessary certificates or permits involved in air cargo transportation. 
· Packaging and Labelling Cargo: The shipper packs the cargo and labels it as per the specifications of the respective airline, before shipping.
· Cargo-Handling: As the cargo has the right labels and packaging on it, it’s ready for transport to the airport. On reaching the airport, the cargo is loaded either onto a specific cargo plane or placed in the cargo hold of a passenger plane for shipping.
· Transporting Cargo: The aircraft then takes a flight to the destination airport. As soon as the plane lands, the concerned personnel unload the cargo and send it to the receiver’s destination. 
· Customs Clearance: Once the cargo hits the customs point, the customs duty officials pitch in to inspect and clear the cargo for entry into the destination country. 
· Delivery of Shipment: Finally, the airline or a local delivery service delivers the shipment to the recipient as it reaches the destination. 
Benefits and Drawbacks of Air Cargo Shipping
Benefits
Speed and Efficiency: Air cargo is renowned for its speed, offering the quickest transportation method across long distances. This rapid transit time is crucial for industries relying on just-in-time manufacturing processes, emergency relief efforts needing urgent supply delivery, and businesses dealing in perishable goods or time-sensitive products like pharmaceuticals and fashion. The efficiency of air cargo reduces the reliance on large inventory stocks, allowing companies to operate on leaner supply chains with lower storage costs.
Global Reach: With air cargo, you can spread your wings across many destinations worldwide. It even becomes easy to access some remote and hard-to-reach areas by air. This extensive reach particularly benefits global businesses that need to expand their market presence or source materials from distant locations. 
Safe Transit: The air cargo industry tends to maintain stringent security standards, which minimises the risk of theft, damage, or loss during transit. Businesses or individuals wanting to ship high-value goods especially benefit from the enhanced security measures at airports, like surveillance, restricted access zones, and specialised handling. Owing to the secure environment and speedy delivery, businesses often prefer air cargo shipping for transporting their goods. 
Drawbacks
Air Cargo also has a flipside with a few drawbacks attached to it.
Cost: One of the primary drawbacks of air cargo is its cost. The expense associated with air transport is significantly higher than other modes due to fuel consumption, aircraft maintenance, and airport fees. These costs often translate to higher freight charges, making air cargo less economically viable for low-value or high-volume shipments. Businesses must carefully weigh the benefits of quick delivery against the increased logistics costs.
Environmental Concerns: Eco-friendliness and sustainability are a huge concern when businesses opt for air cargo shipping because air transport is one of the most carbon-intensive modes of freight transport. It massively contributes to greenhouse gas emissions and global climate change. For example, the famous singer ‘Taylor Swift’ recently received backlash from the public for taking too many flights in her private jet. This is because it increases her carbon footprint and puts her in a bad light for hampering the environment. So, this trend clearly shows how people are rapidly moving towards an environment-conscious mentality. The environmental impact of air cargo is wildly in talks among both regulators and consumers. It’s nudging the air cargo industry to explore sustainable practices such as investing in more fuel-efficient aircraft, optimising flight routes, and considering alternative fuels to decrease its carbon footprint. 
Size and Weight Restrictions: Another drawback of taking this mode of transport is that an aircraft has finite space and payload capacity. Therefore, it imposes limitations on the size and weight of cargo eligible for transportation. These restrictions are a demerit for industries dealing in bulky or heavy goods, such as machinery or automotive parts. These heavy goods may need more space than allowed within the dimensional and weight constraints of standard air cargo services. It necessitates alternative logistics solutions for oversized shipments, which ends up potentially complicating the supply chain and increasing shipping costs.
Prohibited Goods in Air Cargo
The safety of air transport is kept as a priority with the strict regulations on items that are eligible for shipping. Risky products like explosives, including fireworks, are generally prohibited from transporting on passenger flights to maintain safety standards. Other than that, airlines also ban compressed gasses, such as aerosols and fire extinguishers, due to their potential for explosion. Air cargo also restricts flammable liquids and solids, toxic substances, and radioactive materials for similar safety concerns. The air cargo shipping regulations necessitate thorough checks and compliance with international guidelines by shippers.
The Authority Overseeing Air Cargo Security
International organisations, like the national aviation security bodies, and the International Civil Aviation Organization (ICAO) overlook air cargo security. These authorities set many extensive security standards and practices, including cargo screening procedures, access control measures, and threat assessments, to safeguard cargo and the shipping process against unlawful activities. All the stakeholders in the air cargo chain must comply with the regulations set by the authorities, which creates a safe environment for transporting goods by air cargo shipping.
Does Air Cargo Need Customs Clearance?
Customs clearance and adherence to regulations are prerequisites for shipping goods internationally by air. It requires customs clearance in both the exporting and importing countries. The importer or exporter must submit necessary documents, pay relevant duties and taxes, and comply with the local regulations regarding importing and exporting goods to complete the shipping process.
Conclusion
Air cargo has an indispensable role in transporting goods globally. It offers a fast and reliable way to fly goods across long distances. The downside to air cargo is its high costs and limited capacity, but that doesn’t stop it from being one of the fastest, most secure, and most efficient ways of transporting goods. The benefits of using air cargo outweigh its drawbacks. 
Businesses and logistics providers must have a clear understanding of the operations, regulations, and security measures involved in air cargo shipping to take full advantage of this mode of transportation. eCommerce businesses can rely on a trustworthy logistics solution provider like CargoX for transporting their goods to different parts of the world via air cargo transportation. They serve more than 100 foreign destinations and fulfill B2B deliveries.
TYPES OF AIR CARGO
With a solid understanding of the importance of air cargo and its role in the supply chain, let’s explore the nine distinct types of air cargo. We will also delve into their unique features and uses in various industries.
GENERAL CARGO
As the backbone of the air freight service industry, general cargo is a versatile and vital category. It covers a wide range of goods and products. This cargo can handle anything to do with electronics, clothing, machinery parts, medical supplies, and more. General cargo encompasses items that do not require specific handling or storage conditions during transportation. 
Manufacturers, retailers, and businesses across numerous sectors depend on general cargo air freight services to transport their goods quickly and efficiently.
While specific restrictions and regulations may apply depending on the nature of the items, general cargo is typically more straightforward in terms of packaging and handling requirements. This category allows for streamlined operations, contributing to its substantial air cargo market share.
SPECIAL CARGO
Special cargo refers to goods that have unique requirements for handling, storage, or transportation. This category covers a diverse range of items, such as fine art, pharmaceuticals, sensitive equipment, or even live stage props for entertainment events. 
The unique nature of these goods necessitates specialized care and attention, often involving additional security measures, temperature controls, or custom-designed containers.
Companies whose cargo includes museums and galleries, pharmaceutical companies, and event organizers rely on special cargo services to transport their valuable and delicate items safely and securely. 
Air cargo providers offering special cargo services are well-equipped to handle the stringent regulations and standards associated with these goods. This ensures compliance and minimizes risks during transportation.
LIVE ANIMALS
This type of cargo transports our furry, feathered, or four-legged friends through the skies. The specialized sector handles various creatures, from pets and farm animals to rare species destined for zoos and conservation centers. This way, they all receive the utmost care during their journey.
The live animal air cargo sector is essential in fostering connections across the globe and providing a reliable, humane way to transport the planet’s diverse inhabitants. Pet owners, breeders, farmers, and wildlife conservationists in the United States entrust live air freight with more than 2 million animals annually.
To guarantee the welfare and safety of every living passenger, air cargo providers follow strict guidelines laid out by the International Air Transport Association (IATA) in Live Animal Regulations.
DANGEROUS OR HAZARDOUS CARGO
The hazardous cargo category includes goods that pose a potential health, safety, or property risk during transportation. These items require special attention and handling to ensure the safety of air cargo personnel and cargo aircraft.
Air freight shipping of such items is subject to stringent oversight. The IATA provides the Dangerous Goods Regulations (DGR), the global standards for transporting hazardous materials by air. These types of cargo fall into nine categories, each with its own set of regulations stipulating packaging, labeling, documentation requirements, and guidelines for handling and storage:
1. Explosives
2. Flammable Gasses
3. Flammable Liquids
4. Flammable Solids
5. Oxidizing
6. Toxic and Infectious
7. Radioactive
8. Corrosives
9. Miscellaneous, such as cargo requiring an elevated temperature, magnetized materials, and microorganisms. 
Businesses that deal with chemicals, pharmaceuticals, and other industries requiring hazardous materials are the primary users of dangerous cargo air freight service. 
HIGH-VALUE OR FRAGILE CARGO
The high-value or fragile cargo category consists of items with significant monetary value or that are prone to damage during transportation. Businesses and individuals shipping goods such as:
· Fine art
· Luxury goods
· High-end electronics
· Delicate musical instruments
· Precious gems or metals
All these require specialized handling and strong security measures to ensure their safe and secure transit. 
Air cargo services provide these enhanced security measures, such as surveillance, secure storage facilities, and in some cases, a dedicated cargo escort. They also employ specialized packaging materials and handling techniques. This protects fragile items from damage during transport.
High-value or fragile cargo makes up a smaller portion of total air cargo transport than general cargo. Therefore it remains an essential service for numerous industries and clients seeking secure and reliable transportation for their valuable or delicate items.
PERISHABLE CARGO
When it comes to perishable cargo, time is of the essence. Because they have a limited shelf life, these goods require specialized air cargo transport. It is essential for perishable cargo to reach its destination quickly and in the best possible condition. Fresh fruits, flowers, meats, seafood, and even temperature-sensitive pharmaceuticals are delicate items that fall under this category. 
Perishable Cargo Regulations are in place to ensure the safe transportation of perishable cargo. Guidelines cover everything from proper packaging and temperature control to transit times.
Although perishable cargo is a smaller slice of the air cargo shipping pie, it’s essential for industries that rely on the prompt and efficient transportation of goods with a limited lifespan. For example, Africa’s burgeoning floriculture industry relies on specialized air cargo services to ensure the quality of its products. 
TEMPERATURE CONTROLLED CARGO
Temperature-controlled cargo is a game-changer for businesses that rely on precise temperature conditions during transportation. This specialized category is designed to maintain a consistent environment for goods sensitive to temperature fluctuations. The goal is that the goods arrive at their destination in perfect condition. 
Industries that deal with temperature-sensitive goods, such as pharmaceuticals, chemicals, and food processing, rely heavily on temperature-controlled air freight services. These services employ advanced temperature-controlled containers and monitoring systems to maintain a consistent climate throughout the journey. By doing so, the cargo is protected from potential damage. 
The IATA Temperature Control Regulations provide guidelines for packaging, temperature management, and handling procedures.
MAIL CARGO
The mail cargo segment plays a pivotal role in the worldwide postal and parcel delivery network. It guarantees the prompt delivery of letters, documents, and packages to their intended destinations. Air freight handles approximately 328 billion letters and 7.4 billion packages annually, making mail cargo the most significant percentage of air shipment loads. 
This air cargo category comprises personal correspondence and e-commerce purchases as well as essential business paperwork and small parcels, all requiring efficient transportation to bridge the global gap between people and businesses.
Users of mail cargo air freight services primarily include postal authorities, online retailers, and courier firms. These services collaborate closely with customs agencies to ensure compliance with international shipping regulations, which cover restrictions on specific items, weight constraints, and proper documentation.
HUMAN REMAINS, TISSUE, AND ORGAN CARGO
Air transport is mission-critical in the delicate realm of human remains, tissue, and organ cargo. This category deals with transporting human remains for repatriation or funeral purposes. It also ships life-saving tissues and organs for transplants. Given the sensitive nature of these items, it is of the utmost importance that they are transported securely, respectfully, and efficiently.
The primary users of this specialized air cargo service include funeral homes, medical institutions, and organ transplant organizations. These services adhere to strict regulations and guidelines to ensure the ethical and safe transport of human remains, tissues, and organs. Relevant authorities, such as the World Health Organization (WHO) and IATA, provide comprehensive guidelines regarding the packaging, documentation, and handling procedures required for this type of cargo. 
Organ procurement organizations (OPOs) are also working with cargo and passenger airlines to implement the UNOS Organ Tracking System. This collaboration improves the in-flight tracking system for donated organs in transit. As of December 2022, they have successfully tracked 7,000 organ shipments while providing up-to-the-minute information from loading to landing. 
https://www.inboundlogistics.com/articles/types-of-air-cargo/
https://www.shiprocket.in/blog/air-cargo/

REGULATORY BODIES OF INDIAN AIRLINES INDUSTRY
In India, the regulation and oversight of the air transport industry are managed by several key regulatory bodies and authorities. These organizations ensure safety, security, efficiency, and compliance with aviation standards. Here are the main regulatory bodies of air transport in India:
i) Airport Authority of India(AAI) The Airport Authority of India (AAI) is a public authority that provides Air Navigation Service (ANS) at the airports. It works under the Ministry of Civil Aviation (MoCA) to build, upgrade, maintain, and manage civil aviation infrastructure in India. The Indian government formed this organization in April 1995 by merging two organizations: One, International Airports Authority of India (IAAI) that was founded in 1972 to manage the nation's international airports and two, the National Airports Authority (NAA) that was formed in 1986 to look after domestic airports. 
The major roles of AAI include: 
• To provide communication, navigation, and surveillance systems (CNS). 
• To provide Air Traffic Management (ATM) service in Indian airspace and adjoining oceans.
 • To manage all the Indian airports.
 • To ensure the safety of the airports and aircrafts.
 • To provide calibration of navigational aids in the flights of Indian Air Force, Indian Navy, Indian Coast Guard, and private airfields in India.
 • To provide passenger facilities and information system at the passenger terminals at airports.
ii) AIR TRAFFIC MANAGEMENT The term "air traffic management" (ATM) is generally accepted as covering all the activities involved in ensuring the safe and orderly flow of air traffic.
 It comprises three main services: 
• Air traffic control (ATC), the principal purpose of which is to maintain sufficient separation between aircraft and obstructions on the ground to avoid collisions. However, this safety objective must not impede the flow of traffic and must therefore meet the needs of users. Appendix 2 describes how this service is provided in practice, and the division of responsibilities between the various parties involved.
 • Air traffic flow management (ATFM), the primary objective of which is, again on safety grounds, to regulate the flow of aircraft as efficiently as possible in order to avoid the congestion of certain control sectors. The ways and means used are increasingly directed towards ensuring the best possible match between supply and demand by staggering the demand over time and space; and also by ensuring better planning of the control capacities to be deployed to meet the demand. The Commission communication on congestion and crisis in air traffic is described how this service is performed. 
• Airspace management (ASM), the purpose of which is to manage airspace -a scarce resource - as efficiently as possible in order to satisfy its many users, both civil and military. This service concerns both the way airspace is allocated to its various users (by means of routes, zones, flight levels, etc.) and the way in which it is structured in order to provide air traffic control services.
FUNCTIONS OF AIR TRAFFIC MANAGEMENT:  Air traffic management comprises of two distinct, basic functions - one "regulatory, in a broad sense; and the other "operational". The first of these functions involves setting broad objectives in terms of the safety, quantity, quality and price of the services to be provided and taking steps to ensure that they are met. It also involves the allocation of airspace to its various users including military users, and all the measures needed to meet a wide range of other policy objectives to do with such issues as environmental protection, town and country planning, national defence and meeting international commitments. 
The second function is the 'actual provision of services, for reward, within the regulatory framework provided by the first function. This is a quasi-commercial activity, the safety aspect of which is of course essential.
iii) International Air Transport Association (IATA) Private organization 
promoting cooperation among the world's scheduled airlines to ensure safe, secure, reliable, and economical air services. Through IATA, local airlines have combined their individual ticketing and reservation networks into a global system that overcomes differences in currencies, customs, languages, and laws. Founded in Hague in 1919 as International Air Traffic Association, it was given the current name in 1945 in Havana and now includes 280 airlines from 130 countries which handle over 95 percent of the world's scheduled air traffic. IATA accredits the travel agents all over the world, except the US where a local organization (Airline Reporting Corporation) provides accreditation. IATA's headquarters are in Montreal, Canada and the executive offices are in Geneva, Switzerland.
OBJECTIVES OF IATA
 1. To promote safe, regular and economical air transport for the benefit of the people of the world, to foster air commerce and, to study the problems connected therewith; 
2. To provide means for collaboration among the air transport enterprises engaged directly or indirectly in international air transport services;
 3. To cooperate with the International Civil Aviation Organization and other international organizations; 
4. To provide a common platform for travel agencies/tour operators
 5. To promote and develop international tourism.

iv) DGCA: The Directorate General of Civil Aviation (DGCA) is the Indian governmental regulatory body for civil aviation under the Ministry of Civil Aviation. This directorate investigates aviation accidents and incidents. 
RESPONSIBILITES & FUNCTIONS OF DGCA 
1)  Statutory authority responsible for laying down standards and their implementation covering:
 • Airworthiness, 
• Safety and operation of aircraft,
 • Flight crew standards & training, 
• Air transport operations. 
2) Licensing of flight crew, aircraft engineers and civil aerodromes. 
3) Certification of aircraft operators. 
4) Investigation into incidents and minor accidents. 
5) Regulation and control of air transport operations. 
6) Formulation of aviation legislation. 
7) Research and development activities in the field of civil aviation.
8)  Handling of matters relating to ICAO. 

v)  DIRECTORATE OF AIRWORTHINESS (INSPECTION) 
• Exercising of airworthiness regulatory control of civil aircraft registered in the country. • Laying down airworthiness standards. • Licensing of aircraft maintenance engineers. 
• Issue of certificate of registration of civil aircraft. 
• Issue and revalidation of certificate of airworthiness of aircraft. 
• Approval of firms dealing with manufacture, maintenance and overhaul of aircraft and components. 
• Approval and monitoring of quality control standards and procedures of aircraft maintenance
. • Surveillance and spot check on the engineering activities of operators, manufacturers, storage facilities and approved firms. 
• Investigation of major defects.
 • Airworthiness control of VVIP aircraft. 
• Anti sabotage checks and fuel quality control check for VVIP flights.
 • Review of service bulletins and airworthiness directives and their compliance. 
 DIRECTORATE OF AIRWORTHINESS (EXAMINATION)  To conduct examinations for issue and endorsement of aircraft maintenance engineers’ license, glider maintenance engineers license and basic aircraft maintenance engineers’ certificate. To conduct technical examinations for pilots and flight engineers.
 TRAINING WING (ENGINEERING) To impart specialized training to the officers of DGCA in technical fields, to arrange refresher courses for the DGCA officers and to arrange frequent meetings between DGCA officers, pilots, engineers and air traffic control officers to achieve proper coordination and understanding of each others functions and responsibilities. 
1.5.5. DIRECTORATE OF TRAINING & LICENSING • Training of pilots at flying and gliding clubs/institutions/schools including flying subsidy allotment to flying clubs. • To conduct examinations for various categories of pilot licenses. • To review medical examination reports of pilots. • To issue and renew pilots licenses of various categories. 
1.5.6. DIRECTORATE OF FLIGHT INSPECTION • Approval of check pilots, instructors and examiners on various types of aircraft for carrying out periodic proficiency checks of pilots. • To carry out standardization checks of check pilots/instructors/examiners. • To conduct random proficiency checks of pilots and monitor their skill. • Approval of training simulators, flying training programmes, key operational personnel and operations manual. • Surveillance of various operational aspects of the airlines and operators. 
1.5.7. DIRECTORATE OF REGULATIONS AND INFORMATION • Review and implementation of air services agreements with foreign governments. • Clearance of schedules of foreign airlines. • Examination and ratification of international conventions. • Drafting of bills to implement international convention. • Rendering of aeronautical information service through issuance of aeronautical information circulars, NOTAMS, AIP and other regulatory publications. • Amendment of aircraft rules. • Issuance of various permits under aircraft rules (for example aerial photography, carriage of dangerous goods, dropping of flowers from aircraft etc.). • Examination of ICAO recommendations. 
7 1.5.8. DIRECTORATE OF AERDROME STANDARDS • Licensing and inspection of civil airports, civil enclaves, private and state govt. Airfields used for air transport operations. • To check serviceability of Various Navigational, communication and Landing Facilities, safety services and Proper Maintenance of aerodromes.
 1.5.9. DIRECTORATE OF AIR SAFETY • Investigation of civil aircraft incidents and minor accidents. • To provide technical experience to courts/committees of inquiry. • To associate with the investigation of incidents/accidents to Indian registered aircraft abroad. • To monitor implementation of recommendations made by various courts and committees investigating aircraft incidents. • Periodic inspection of aerodromes and facilities therein. • To coordinate implementation of measures to prevent bird strikes to aircraft at all civil airports. • To monitor action taken reports on safety audits carried out on airlines and aviation agencies. • To issue air safety circulars, bulletins, posters and publication of annual civil aircraft accident summary. 
1.5.10. DIRECTORATE OF RESEARCH & DEVELOPMENT • Type certification of civil aircraft, engines and components. • Approval of repairs and modifications of aircraft and components. • Design and development of prototype light aircraft, gliders and glider launching winches. • Indigenous development and standardization of aircraft equipment and materials. • Laboratory investigation of failed components. • Economic evaluation of civil aircraft. • Monitoring of air transport data for implementation of laid down requirements. • Quality control test of aviation fuel. • Study of aircraft noise and other operational problems. 
1.5.11. DIRECTORATE OF AIR TRANSPORT • Issue and renewal of scheduled and non- scheduled operators permit including agricultural operators. • Clearance of non-scheduled flights, charter tourist and cargo flights. • Approval of flight schedules of Indian operators. • Publication of Indian air transport statistics. 8 • Study of IATA fare and tariff structure. • Scrutiny of tariff schedules of carriers for transportation to and from India. 
1.5.12. DIRECTORATE OF ADMINISTRATION • All establishment work of DGCA including creation of posts, filling up of posts, transfers etc. • Vigilance and disciplinary cases. • Security arrangements of department. • Welfare of the employees of the department. • Budget work. • Parliament work.


AIRLINES PROFITABILITY:
Air lines profitability discusses about how profitable an airlines is and the ways and means to make it profitable. Listed below are the ways by which profitability can be maintained and  are followed by established airlines.
· High-performing airlines effectively manage their capital base, especially aircraft 
A narrow-body aircraft generates a higher capital turnover than a wide-body plane because of cost and usage. A narrow-body Boeing 737-800 is three to four times cheaper than a wide-body aircraft such as the 777-300ER. Because a narrow-body aircraft is deployed on shorter flights, it can complete five or six flights per day compared with one or two trips for wide-body aircraft. Ideally, new planes should be in the air for ten to 12 hours a day for narrow bodies and 14 to 15 hours a day for wide bodies.
· High-performing airlines know that conduct matters more than market structure
Our analysis has shown that airlines based in slow-growing home markets outperform their peers in high-growth markets (Exhibit 3). Fast-growing markets attract many new entrants. As new planes are rapidly added in anticipation of demand growth, ticket prices fall. The Asian market, which is the lowest-performing region, is a case in point. Before the pandemic, the Asian market became less consolidated, and stiff competition has badly bruised many of the airlines there.
· High-performing airlines give customers choice through ancillaries
Ancillaries are an undertapped channel of value for many airlines. Our analysis reveals a mildly positive relationship between ancillary sales performance and ROIC. Carriers whose passengers each spend at least $20 on ancillaries generate 8.2 percent ROIC on average, which is more than five percentage points higher than it is for airlines whose passengers spend less than $5 on ancillaries.
Before the pandemic, airlines generated around $110 billion in revenues from the sales of ancillary products, which is about $67 billion more than the industry’s absolute operating profits of around $43 billion. Margins for ancillaries are generally high and without them, many airlines would fail to return their cost of capital.
Both passengers and airlines benefit when airlines unbundle priority services and expand their range of ancillaries. With more options, customers enjoy greater control of their travel experience. They are less price sensitive for the add-ons they want compared with base fares. Thus, ancillaries are a way to delight passengers by offering additional or unexpected value, for instance, by auctioning off otherwise empty business class seats before a flight.
Airlines may offer price-sensitive passengers a low base fare to give them a great sense of value, and then entice them with a range of add-ons. In economy class, for example, many high-performing airlines are actively innovating new ancillaries and selling them at the right moment in the customer’s journey. Aisle seats, premium meals, reserving overhead space, and private-car transfers at the point of destination are just a few examples. Think broadly.
· High-performing airlines create pockets of privilege in their flight network
When it comes to origin-and-destination (O&D) pairs, an airline enjoys privilege when it’s able to provide passengers with a unique itinerary that others don’t. Every carrier’s network of flights has some privilege. Successful airlines are able to identify, create, and monetize niches in their flight network (Exhibit 5).
· High-performing airlines differentiate themselves by their reputations
Customers no longer buy tickets solely based on price and schedule. They fly more frequently and are more knowledgeable about the differences between airlines, including their product offerings and operational performance. More are booking directly on the airline’s own website based on reviews they’ve read.
Even when customers engage intermediaries, such as online travel agencies (OTA), they’re exposed to much richer information. Five years ago, most OTAs showed only flight prices and schedules. Today, it’s common to find seat details, on-time performance for the flight, Wi-Fi availability, seat maps, customer review scores, and even environmental impact on OTAs.
Thus, it’s crucial for airlines to build a positive reputation by keeping standards up. Our analysis shows that carriers that are reliably on time and have good operational performance enjoy higher returns. Investments in reliability—as well as innovation in the onboard product—can have revenue upsides. Delta, for example, has a yield advantage among its peers and enjoys high customer satisfaction partly because the carrier leads in on-time performance and has the lowest cancellation rates.
Having developed a quality product, the next step is to get passengers excited about the journey. The best airlines effectively wield the tools they have at their disposal to engage with customers directly and establish themselves as trusted brands: loyalty schemes, online sales, and mobile apps.
· High-performing airlines are great organizations, too
We can, to an extent, quantify an airline’s performance when it embodies the five secrets above. What explains the rest? From our experience, the last ingredient is organizational health. Healthy companies have a highly skilled and motivated workforce. Employees have clear objectives and feel recognized for their work. Decision making is swift and fact based, and departments work seamlessly with one another.
The best airlines effectively wield the tools they have at their disposal to engage with customers directly and establish themselves as trusted brands: loyalty schemes, online sales, and mobile apps.
How Airlines Make Money
Airlines receive nearly 60% of their revenue from passengers directly (the other 40% comes from selling frequent flyer miles to credit card companies and other travel partners like hotels and car rental agencies).2 That revenue includes the cost of airfare, fees, and other travel expenses the airlines charge.
But of that 60% of passenger consumer revenue, the big money comes from business travelers—as opposed to those flying for leisure or personal reasons—in percentages that far outweigh the number of travelers. Business travelers account for 12% of all airline passengers, but they tend to buy more expensive seats, buy last-minute tickets, and are typically twice as profitable as other passengers. In fact, on some flights, business passengers represent 75% of an airline's revenues.1
When booking air travel, be sure to research updated airport health and safety requirements both in the terminal and aboard the plane.
Corporate Comforts
Corporate travel policies used to emphasize saving money. However, (pre-pandemic, anyway), given the hassle-prone nature of air travel, managers often showed concern about employee comfort, convenience, and productivity—as it was counterproductive if an employee arrived too tired or stressed-out to do their job. So, businesses were often willing to pay more to book last-minute flights or non-stops options, though typically not seats in an elite section of the aircraft.
For senior executives or employees that are subject to special corporate travel policy consideration, first-class and business-class tickets cost considerably more than coach tickets. This premium pricing typically brings passengers better service and higher-quality amenities than economy ticket offerings. Business and premium consumer spending on these goods and services encourage competition among airlines for the most lucrative passengers. Many airlines, in order to lure new passengers, introduce innovative services or refit aircraft for more first-class legroom.
Business travelers and high-end travelers also bring substantial revenue to airlines by purchasing additional services and using frequent flyer and other incentive programs.
When booking first-class or business fares, be sure to compare the cost of the flight and the amenities provided to see which one offers the most value for your money.
Increasing Business Travel Focus
As a result of being able to bank larger revenues from business travelers, many airlines are now focusing attention on corporate trade. For example, Southwest Airlines—once known for its low frills and low fares—has begun to target business travel with a growing in-house department. The airline has also undertaken other efforts, including working with companies' travel managers to offer discounted fares or match a passenger’s status with other frequent flyer programs.3 In 2021, Southwest announced additional plans to target business travelers and expand that segment of its revenue.45
Frequent Flyer Programs and Airline Revenues
Frequent flyer mileage programs are increasingly valuable to airlines, as business travelers and other first-class passengers link their credit cards to the programs and allow their consumption and spending behaviors to be tracked. High-income consumers have significant levels of disposable income to spend on a broad range of goods and services. Many businesses gather or purchase consumer spending data for use in developing a marketing strategy and product research and development.
The data airlines gather on high-end consumers using frequent flyer miles programs is extensive and tremendously profitable. Some frequent flyer programs are now considered worth many times the value of the airlines that own them, in fact. For most airlines, these incentive programs are an essential source of revenue and profitability that allow them to offer better pricing on tickets and more routes.
Many companies benefit from this data and are willing to pay for programs that are inexpensive for the airline to operate. Not all miles or travel points earned by consumers are actually used due to lack of travel redemption or expiration (which is termed "breakage"), further lowering program costs and profit contribution.
If you're enrolled in a frequent flyer program, consider opening an airline miles credit card to earn additional miles each time you fly.
The profitability of airlines can be influenced by various factors. Here are some key points that affect airline profitability:
1. Operating Costs: Airlines have high fixed costs including aircraft leasing or ownership, fuel, maintenance, and labor costs (such as pilot and crew salaries). Efficient management of these costs is crucial for profitability.
2. Load Factors: This refers to the percentage of seats filled with paying passengers. Higher load factors generally lead to better profitability as airlines can spread their fixed costs across more passengers.
3. Ticket Prices: Setting competitive yet profitable ticket prices is essential. Pricing strategies often take into account demand, competition, and operating costs.
4. Fuel Costs: Fuel expenses can fluctuate significantly and impact profitability. Airlines may hedge against fuel price volatility to manage this risk.
5. Economic Factors: Economic conditions affect travel demand. During economic downturns, demand for air travel may decrease, impacting airlines' revenues.
6. Competition: Intense competition within the airline industry can pressure profit margins. Low-cost carriers and price wars can drive down ticket prices, affecting profitability.
7. Regulatory Environment: Regulatory changes, such as taxes, fees, and safety regulations, can influence operating costs and profitability.
8. Technological Advancements: Investments in new aircraft technologies that improve fuel efficiency and reduce maintenance costs can positively impact profitability over the long term.
9. Customer Satisfaction and Loyalty: Repeat business and positive word-of-mouth can enhance profitability. Airlines invest in customer service and loyalty programs to retain customers.
10. External Events: Events like natural disasters, pandemics, or geopolitical tensions can disrupt operations and affect profitability unpredictably.
Overall, the airline industry operates on thin profit margins, making efficient management of costs and careful strategic decisions critical to sustained profitability.
AIRLINES CHARACTERSTICS
Airline Characteristics are all about what airline represents. There are 4 things that represents Airline Characteristics:
· Stars: Stars are ratings of airlines based on structural profit. It progresses you through the leaderboard and they are for cosmetic looks on your profile. However, while it does advance one through the leaderboard and gives your profile a good look. One can lose or gain stars as its all based on the structural profit.
· Service Bonuses (Passengers): it represent passengers opinion about the airline’s 7 points like  Entertainment, Punctuality, Safety, Price attractiveness, Ancillary revenue, Comfort and Expenses. These bonuses can impact airlines based on type of airlines and strategy one decided on ranging from passenger demand, cost, revenue etc.
i) ENTERTAINMENT: It increases passenger demand on long haul flights. It scales on distance, having a positive impact on longer routes that are 14000km. Any route more than 14000km will not have a significant impact.

ii) PRICE ATTACTIVENESS: Price attractiveness is basically, the opposite of Entertainment. Unlike Entertainment, which boosts Long-Haul and Medium-Haul Flights, Price Attractiveness scales on short-medium distances, which increases PAX demand in Short-Haul and Medium-Haul flights. If strategy is on Short-Haul to Medium-Haul, this is the best option to increase demand for the airline. Since it will have a positive outcome on shorter routes.

iii) PUNCTUALITY: Punctuality boosts Economy Passenger demand on flights, on any distance. It doesn't affect Business (Sometimes) and First Class passengers. Business and economy classes particularly appreciate the punctuality of an airline.

iv) COMFORT: Comfort increases ticket price, used on Business and First Class passengers. Customers are willing to pay more if an airlines opt for luxury services.

v) ANCILLARY REVENUE: This represents additional earning on each flight through on board sales etc.

vi) EXPENSES: Reducing expenses will decrease charges for each flight whereas raising expenses will increase cost.
· Service Bonuses (Cargo)
i) Delivery speed: customers are willing to pay a high price to make their goods delivered as soon as possible.
ii) Offer attractiveness: an appropriate customer offer ensures a full order book.
· Staff
Aircraft characteristics are of prime importance to the airport planner and designer. The following characteristics need to be studied.
1.Type of propulsion
2.Size of aircraft
3.Minimum turning radius
4.Minimum circling radius
5. Speed of aircraft.
6. Capacity of aircraft
7. Aircraft weight and wheel configuration.
8. blast& fuel spillage
9.Noise
Type of propulsion
The size of aircraft, its circling radius, speed characteristics. weight carrying capacity. noisenuisance etc. depends upon the type of propulsion of the aircraft. The performance characteristics of aircrafts which determine the basic runway length also depends upon the type of propulsion
Size of Aircraft
The size of aircraft involves following important dimensions,
1.-wing span
2.'uselage length
3.height
4.distance between main gear.
 The wing span decides the width of tailway separation clearance between two parallel trafficways size of apron and hangers width of hanger gates. The length of the aircraft decides the widening of ta0iways on curves, size of apron hanger etc. The height of the aircraft decides the height of the hangar gate. wheel base affect the minimum turning radius of the aircraft.
Minimum circling radius
In order to decide the radius of taxiway* the position of aircraft in loading apron and hangars and to establish the path of the movement of aircraft.
There is certain minimum radius with which the aircraft can take turn in space. This radius depends upon the type of aircraft, air traffic volume and weather conditions and differ for different kind of aircraft.
Speed of aircrafts
The speed of aircraft can be defined in two ways: cruising speed and air speed. "Cruising speed is the speed of aircraft with respect to the ground when the aircraft is flying in air its maximum speed. Air speed is the speed of aircraft relative to wind.
Aircraft capacity
The number of passengers* baggage* cargo and fuel that can be accommodated in the aircrafts determine the capacity of the aircraft. 
Weight of aircraft and wheel configuration
Weight of the aircraft directly influence the length of the runway as well as the structural requirements. i.e the thickness of the runway, taxiway, apron and hangers. 
Jet Blast
At relatively high velocities* the aircrafts eject hot exhaust gases. The velocity of jet blast may be very high which can  causes inconvenience to the passengers travelling in the aircraft. Several types of blast fences or jet blast deflector are available to serve as an effective measure for diverting the smoke ejected by the engine to avoid the inconvenience to the passengers. 
At loading apron and hangars* it is difficult to a+oid spillage completely* but effort should bemade to bring it within minimum limit.
Noise
 Noise generated by aircraft create problems in making decision on layout and capacity. 
Airport layout
The main components of an airport layout are,
1 Landing strip* consisting of a runway, stop ways, Taxiways, Apron
2.Terminal area* consisting of airport gate, Terminal building  and Aircraft service facilities
3. Flight support area* consisting of structures and facilities for air traffic control, navigation aids, fuelling the aircraft. 
Terminal Building
Primary function of an airport building is to accommodate terminal and operations activities like control towers, weather bureau, and administrative block



Airline Alliances: Defined
Airline alliances are partnerships between or among airlines. Within these collaborations, airlines can share resources, pick up or extend partner routes and even offer the ability to earn and redeem miles through each others’ rewards programs. There are three major airline alliances: SkyTeam, Star Alliance and Oneworld. Each has different partner airlines.
You may have benefitted from an alliance without even realizing it. Unless you set out to intentionally maximize your benefits, some of the benefits of these alliances are already integrated into the consumer experience. Here are some of those specifics.
Codeshare Flights
Have you ever flown an itinerary that was booked through one airline but operated by another? You can thank an airline alliance agreement. Codeshares allow customers to book a larger variety of flights directly through one airline than that airline operates by itself. This means long-haul or multi-connection tickets can be booked all the way through with the same airline, even though the flights may be operated by multiple airlines.
Going somewhere your airline can’t quite get you? Does your airline not have a flight along one leg of your journey that works for your schedule? One of its alliance partners might. Instead of booking multiple itineraries, you can book one with multiple airlines that are partners.
For example, if you want to fly from Denver (DEN) to Tokyo (NRT) via San Francisco (SFO), you can book that entire itinerary with United even though the SFO to NRT leg will be operated by All Nippon Airways (ANA). Since United and ANA belong to the Star Alliance, you can book with either company without the hassle of managing two separate itineraries.
Points and Miles
Similar logic that informs codeshares informs the earning and spending of points and miles. Just like Star Alliance makes booking a Tokyo trip itinerary through United possible even though one leg is operated by ANA, the collaboration also allows you to earn United MileagePlus miles on the ANA leg of the ticket.
Furthermore, it’s possible to spend MileagePlus miles to book an itinerary that includes a flight on ANA or any other United partner airline—providing that award flights, which are often capacity controlled, are available.
Partnerships like this help members build miles in one currency instead of stocking up miles in several currencies. A single miles currency may be ideal if you’re working toward a specific redemption. Having a few thousand United miles and a few thousand ANA miles wouldn’t do much in terms of redemption value, but the opportunity to earn and redeem one currency among multiple airlines is incredibly beneficial to a member looking to earn a free flight faster.
Shared Benefits
Not only is it possible to redeem your miles for flights on partner airlines, but membership status offers benefits across multiple airlines within an alliance too. With Star Alliance, for example, members who have status within an individual airline’s frequent flyer program will enjoy a similar level of Star Alliance status and can benefit from some of the same luxuries when flying with the other member airlines of the same alliance.
One specific example is that members with Star Alliance Gold status can take advantage of Star Alliance lounges in airports around the world. There are slight variations to the lounge access policy depending on which airline you earn status through, but as a Star Alliance Gold member, it’s possible to access most Star Alliance Gold lounges.
Shared Service
Perhaps the most important aspect of an alliance is the centralization of customer relations. Flying multiple airlines with multiple codes can cause a major headache if something goes wrong in the middle of your journey—especially when the airlines don’t communicate with one another.
Alliances enable airlines to communicate and operate with centralized customer relations such that when things go wrong, one airline’s customer relations can adjust, fix, rebook or otherwise repair the itinerary with minimal hassle.
For instance, you may decide to speak with United’s customer service if things go awry with the theoretical DEN to SFO leg of the Denver to San Francisco to Tokyo itinerary, but you can also speak to them if you have issues with the ANA-operated SFO to NRT leg.
This means you don’t have to communicate directly with ANA, or even with Star Alliance headquarters in Frankfurt—ANA is automatically made aware of what’s happening with the entire itinerary because of its partnership with United. This streamlined approach benefits each airline and you as a customer by reducing the workload all around—it’s working smarter, not harder.
The Three Major Airline Alliances
We’ve mentioned Star Alliance, but there are three main global alliances and a handful of smaller ones. The other two major alliances are SkyTeam and Oneworld, but other airline partnerships exist. Understanding these alliances can be helpful when booking travel, redeeming points or leveraging your points and miles earning potential.
SkyTeam
Founded in 2000, SkyTeam started with a partnership between Delta Air Lines, Air France, Aeroméxico and Korean Air.  SkyTeam has grown into a partnership between 20 airlines worldwide, operating routes to 1,000-plus destinations within 160-plus countries.
Star Alliance
With an impressive 26 members, Star Alliance was founded in 1997 by Lufthansa, Air Canada, United Airlines, Scandinavian Airlines (SAS) and Thai Airways. Today it services 1,200-plus airports (even more with their connection partners) and is the largest airline alliance.
Oneworld
Founded in 1999 by American Airlines, British Airways, Cathay Pacific, Qantas and Canadian Airlines (which later merged with Air Canada and subsequently joined Star Alliance), the Oneworld alliance is the smallest major airline alliance but now stands strong with 14 airlines—soon to be 15.
forbes.com/advisor/credit-cards/travel-rewards/what-is-an-airline-alliance/

There are three key benefits airlines get when joining a global alliance.

Increased market coverage. Member carriers can expand their networks without investing in new aircraft. Instead, they offer new destinations and longer routes to their passengers by picking up and connecting existing partner flights.

Lower operational costs. Within an alliance, airlines can share resources and important facilities such as lounges, terminal space, ground handling services, or maintenance bases. They also may run common marketing programs and use the same IT system. All these reduce overall costs while still guaranteeing a consistent level of service.

Customer satisfaction. Members of an alliance work together to provide their passengers with the following benefits:
· a larger choice of destinations and flights. This is particularly important for business travelers, who often have tight schedules and complex itineraries with multiple connections;
· seamless travel experience. By coordinating schedules, alliances reduce waiting and transfer time between flights. They also take care of baggage and rebook passengers on other flights or provide alternative travel arrangements in case of delays or cancellations.
· ability to earn and redeem frequent flier points (also called miles) across all member airlines.
Currently, there are three global airline alliances operating in the air travel industry — Star Alliance, SkyTeam, and Oneworld. According to a global travel data provider OAG, they account for 43 percent of total seating capacity. Below, we’ll have a closer look at each of the Big Three.

DEVELOPMENT OF COMMERCIAL AIRWAYS
Flying has become the transport of choice for business travelers and holidaymakers across the globe and is now considered one of the fastest, most convenient, and safest forms of long-distance travel.
Evolution of commercial flights from being exclusively for the wealthy to the mainstream and affordable option is a long story.
The First Commercial Flight
The first ever passenger flight took off in May 1908 when Wilbur Wright carried Charles Furnas just 2000 feet across the beach at Kitty Hawk, North Carolina. Just one year later, the first airline in the world, the German airship company DELAG, was founded.
In 1914, the world’s first scheduled passenger service, an airboat piloted by Tony Jannus, set off from St. Petersburg, Florida, and landed at Tampa, around 17 miles away. The service only ran for four months, but it had unlocked the appetite of those keen to tap into the novelty of air transport.
A New Era of Aviation
However, it wasn’t until the 1920s that commercial flights carrying paying passengers started to become commonplace with the introduction of the multi-engine airplane, the Lawson C-2, which was specifically built to carry passengers.
During this time, more and more start-up airline carriers were being established, some of which are still in operation today. These include KLM in the Netherlands (1919), Colombia’s Avianca (1919), Qantas in Australia (1920), and Czech Airlines (1923).
Aircraft from this period would land frequently to refuel and fly at lower altitudes due to unpressurized cabins. This made traveling by plane noisy, cold, and expensive. Flying times were lengthy, and turbulence was frequent. Passengers regularly experienced air sickness, and many airlines hired nurses to reduce anxiety and tend to those affected.
In 1935, one of the world’s oldest airlines, Qantas, operated its first international passenger flight, traveling from Brisbane to Singapore. From there, British-owned Imperial Airways connected this flight to the UK. This was to set the wheels in motion for creating a regular travel route between Australia and the UK in the coming decades.
Despite flying being incredibly dangerous and extremely expensive during this period, it was still a fashionable way to travel for the rich. According to the Smithsonian National Air and Space Museum, the number of airline passengers grew from just 6,000 in 1930 to nearly half a million by 1934; the aviation industry was well on its way to becoming hugely important to the global economy.
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Innovation That Revolutionized Air Travel
The introduction of the Douglas DC-3 in 1935 also had a big impact on the future of commercial flight. The propeller-driven airliner was a larger and much improved aircraft compared to its predecessors. Faster and more reliable, it could carry up to 32 passengers and had a cruising speed of 207 mph with a range of 1500 miles. This made it popular with well-established airlines, including Delta, TWA, American, and United, who soon added the aircraft to their fleets.
During the 1940s, the onset of WWII meant commercial aviation developments slowed considerably. However, by the end of the decade, the industry was heading towards a new era as Pan Am began operating its fleet of Boeing 307s, which featured the first-ever pressurized cabin.
This transformed air travel for passengers, allowing them to enjoy a comfortable experience at an altitude of 20,000 feet. Major airlines were now ramping up their advertising spending and offering travelers smooth journeys to far-flung destinations and business hubs, including Pan Am’s iconic New York-London route.
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Pan American’s Boeing 747SP, Clipper Liberty Bell, N533PA. Photo: Pan Am
The Golden Age of Air Travel
The 1950s and 1960s heralded the age of jet engine aircraft, and with it came an upsurge in commercial flights, airline carriers, and international flying routes.
Commercial air travel was booming, and major airlines were fiercely competitive, offering passengers more and more inflight perks, including lavish silver-service meals and fine wines.
Perhaps the biggest development in commercial aviation was the introduction of airliners powered by turbojet engines. The world's first passenger jet service was launched on 2 May 1952 from London to Johannesburg in South Africa. This was flown by the de Havilland Comet, the world's first jet airliner.
It was an exciting time, with the prospect of fast, smooth, quiet travel to anywhere in the world. However, being first in any field of technology often brings its own problems and that was the case with the Comet. A series of crashes were eventually found to be due to cracks caused by metal fatigue. This issue was not well understood at the time, but the pressurisation and de-pressurisation as aircraft took off and landed led to stress fractures around punched rivet holes in the airframe, which spread, causing the airframe to fail and disintegrate in the air.
The problems were eventually solved and an improved version of the Comet, the Comet 4, entered service in 1958. In fact, on 4 October 1958, a BOAC Comet 4 became the first jet aircraft to launch transatlantic services, beating Pan American by three weeks. However, de Havilland's competitors had learnt from the mistakes with the Comet. Also the Boeing 707 was larger, had a longer range and was faster, all of which made it more cost effective. Examples of both the Comet and 707 (forward fuselage) are displayed at the National Museum of Flight. Discover the story of the Comet G-BDIX at the National Museum of Flight.
Pan Am was a front-runner in pioneering and marketing the very best air travel had to offer. It was the first airline to fly worldwide and introduced ground-breaking changes to the industry, such as adding jet aircraft to their fleets and utilizing computerized reservation systems.
In the 1960s, work began on creating the world’s first supersonic aircraft and what would eventually become an iconic symbol of commercial flight, the Concorde. Offering transatlantic flights in just 3.5 hours, the aircraft was a hit with business travelers and royalty alike. However, tickets were extremely expensive and only a privileged few could afford to travel via Concorde.

The Rise of the No-frills Airline
Seeing a gap in the market for making air travel more accessible to everyday people, British-owned Laker Airways, founded in 1966 by Freddie Laker, was one of the first airlines to start offering a budget alternative by adjusting its inflight offer.
Using the budget airline business model that is commonplace today, Laker was able to offer lower fares by reducing inflight services and luxuries, such as free meals. The airline also found innovative ways to reduce fuel consumption and engine wear by introducing the reduced thrust take-off technique and faster climbs to obtain the optimum flying altitude in as little time as possible. Sadly, the airline was a casualty of the 1980s recession and subsequently went bankrupt.
However, it paved the way for budget travel and opened a world of possibilities for millions more people to get the chance to travel by air.   
Today, the world’s largest low-cost carrier is Southwest Airlines in the US. Synonymous with budget travel, the company’s low-cost domestic and short-haul offer has undoubtedly inspired many other well-known brands to tap into the no-frills market, including Ryanair and EasyJet.


Air Travel for the Masses
Larger and more economical aircraft, such as the Boeing 747, had also made cheaper air travel possible. Airlines were now able to carry more passengers than ever before, meaning ticket prices could be sold at a reduced rate. Holidaying abroad was no longer reserved for the rich.
sources: Smithsonian, burnsmcd.com, loveexploring.com.
https://www.century-of-flight.net/commercial-aviation-industry-1920-1930/
https://www.airwaysmag.com/legacy-posts/how-global-travel-took-off

Reasons for growth of Commercial Airlines
Global Connectivity: The latter half of the 20th century witnessed an unprecedented expansion of global air routes, connecting distant corners of the world like never before. Major hubs such as London Heathrow, Dubai International, and Hartsfield-Jackson Atlanta International Airport emerged as vital nodes in the global air transportation network, facilitating seamless connections between continents.
Technological Innovations: Advancements in aviation technology have been instrumental in enhancing safety, efficiency, and passenger comfort. Fly-by-wire systems, composite materials, and sophisticated navigation aids have made modern aircraft safer, more fuel-efficient, and environmentally friendly. Additionally, in-flight entertainment systems, Wi-Fi connectivity, and improved cabin designs have elevated the passenger experience, making air travel more enjoyable and convenient.
Challenges and Opportunities: Despite its many successes, commercial aviation faces significant challenges in the 21st century. Rising fuel costs, environmental concerns, and airspace congestion pose formidable obstacles to sustainable growth. Additionally, the COVID-19 pandemic dealt a severe blow to the industry, causing unprecedented disruptions and financial losses. However, amid these challenges lie opportunities for innovation and adaptation. Electric propulsion, sustainable aviation fuels, and next-generation air traffic management systems promise to reshape the future of air travel, making it more efficient, affordable, and eco-friendly.
The development of the airline industry has been a transformative journey, marked by numerous technological advancements, regulatory changes, and shifts in consumer behavior. Here's an overview of its evolution:
Early Beginnings (1900s-1930s)
Pioneering Flights:
· The Wright brothers' first powered flight in 1903 marked the beginning of aviation.
· Early aircraft were primarily used for mail transport and military purposes.
Commercial Flights:
· The first scheduled commercial airline flight took place in 1914, operated by the St. Petersburg-Tampa Airboat Line.
· In the 1920s, airmail contracts in the U.S. spurred the growth of private airlines.
Technological Innovations:
· Introduction of more reliable and larger aircraft, such as the Ford Trimotor and Douglas DC-3.
Expansion and Regulation (1940s-1970s)
Post-WWII Boom:
· Post-World War II era saw rapid growth due to surplus military aircraft and trained pilots.
· Establishment of major airlines like Pan American World Airways (Pan Am) and Trans World Airlines (TWA).
Regulatory Framework:
· The Civil Aeronautics Act of 1938 in the U.S. established the Civil Aeronautics Authority, later the Federal Aviation Administration (FAA), to regulate aviation.
· International Air Transport Association (IATA) formed in 1945 to promote safe, reliable air services.
Jet Age:
· Introduction of jet engines in the 1950s with aircraft like the Boeing 707 and the Douglas DC-8 revolutionized air travel.
· Jets offered faster, longer-range flights, making international travel more accessible.
Deregulation and Globalization (1980s-2000s)
Deregulation:
· The Airline Deregulation Act of 1978 in the U.S. reduced government control over fares, routes, and market entry, leading to increased competition and lower fares.
· Similar deregulation occurred in other parts of the world, fostering a more competitive and dynamic industry.
Hub-and-Spoke System:
· Airlines adopted the -and-spoke model to maximize efficiency and route networks.
Low-Cost Carriers (LCCs):
· Rise of low-cost carriers like Southwest Airlines in the U.S. and Ryanair in Europe, offering no-frills services at lower prices.
Modern Era (2010s-Present)
Technological Advancements hub:
· Introduction of more fuel-efficient aircraft like the Boeing 787 Dreamliner and the Airbus A350.
· Advancements in aviation technology, such as improved navigation systems and in-flight entertainment.
Globalization:
· Growth of international airlines and alliances like Star Alliance, SkyTeam, and Oneworld, providing extensive global networks.
Challenges and Innovations:
· Industry faced challenges like the 9/11 attacks, economic recessions, and the COVID-19 pandemic, leading to significant disruptions and innovations in safety, health protocols, and business models.
· Increased focus on sustainability, with investments in biofuels, electric and hybrid aircraft, and carbon offset programs.
Future Trends
Sustainability:
· Continued focus on reducing the environmental impact of aviation through sustainable aviation fuels (SAFs), electric and hydrogen-powered aircraft, and carbon-neutral initiatives.
Technological Integration:
· Further integration of artificial intelligence, blockchain, and advanced data analytics to enhance operational efficiency and customer experience.
Urban Air Mobility:
· Development of urban air mobility (UAM) solutions like air taxis and drone deliveries, potentially transforming urban transportation.
Space Travel:
· Emergence of commercial space travel, with companies like SpaceX, Blue Origin, and Virgin Galactic making strides in this field.
The airline industry continues to evolve, driven by technological innovations, changing consumer preferences, and the ongoing pursuit of sustainability.






AIRLINE DEREGULATION
Cornell University economist Alfred E. Kahn was among the first to view the airline industry strictly as a business. He believed that breaking up the industry structure would create new airlines, increase competition, and lower fares. President Carter appointed him chairman of the Civil Aeronautics Board to lead the nation into airline deregulation. 
The Airline Deregulation Act phased out the Civil Aeronautics Board and immediately lifted restrictions on fares and access to routes. 
Established airlines rushed to gain or preserve access to the most lucrative routes. New airlines quickly formed. Fierce competition resulted and drove fares down. Passengers flocked to airports in record numbers. 
Deregulation had following impact on the Airline Industry.
· It spurred the creation of dozens of new airlines and prompted many smaller airlines to expand. Faced with all this new competition, established airlines tried to lure passengers with lower fares and curbed costs by cutting cabin service. 
· Deregulation also lifted restrictions on where airlines could fly. To increase their efficiency, airlines adopted the hub-and-spoke system using a few major airports as central connecting points. This strategy maximized aircraft use, increased passenger loads, and kept more aircraft flying. But it also increased airport and air traffic congestion and eliminated many convenient nonstop flights. And if one airline dominated a hub, the lack of competition often led to higher fares. 
When recession hit in the early 1980s, compounded by an air traffic controllers strike in 1981, the industry began to suffer losses. Many airlines had over-expanded and found themselves desperately fighting for a share of a decreasing market.
Struggling to survive, airlines cut wages and benefits, but this strategy resulted in strikes and lower productivity. Operations were streamlined and thousands of employees laid off. Some feared these efforts would compromise safety, especially if necessary maintenance was deferred to save money, but these fears proved groundless. 
Problems of deregulation: 
Many airlines did not survive the after +effects of deregulation. Merger mania swept through the industry. 
Case study: Once the United States’ leading international airline, Pan Am's level of service faltered in the 1970s, and the airline began to lose passengers. To gain a domestic network, it bought National Airlines in 1980, but the merger proved costly. The airline began selling its assets, including its lucrative Pacific routes and the famous Pan Am Building in New York. The bombing of Pan Am Flight 103 over Lockerbie, Scotland, in 1988 dealt a further blow. America's leading international carrier since 1928, Pan American ceased flying in December 1991. 
Southwest Airlines is an example of an airline that prospered from deregulation. Southwest began as a small carrier flying between Houston and Dallas. Under Herb Kelleher's innovative management, it quickly grew into one of America's largest, most efficient, and most profitable airlines.

One way Southwest cut costs was by issuing reusable plastic boarding passes and eliminating assigned seating. The passes were sequentially numbered; passengers boarded in groups in the order in which they checked in. This encouraged early arrivals and speeded up seating, thus allowing Southwest to return an aircraft to service quickly. 
Emphasizing "no frills" cabin service, and using only Boeing 737s to minimize costs, Southwest pioneered direct service between underserved downtown airports in large metropolitan areas and smaller cities. To sidestep competition, it moved into satellite airports of major cities. Southwest became a model for a new generation of airlines. 
Since deregulation, travelers have benefited from low fares and more frequent service on heavily traveled routes; on other routes, fares have risen. But in exchange for low fares, passengers have had to sacrifice convenience and amenities. 
https://airandspace.si.edu/stories/editorial/airline-deregulation-when-everything-changed

DEREGULATION IN INDIA
 After the repeal of the Air Corporation Act in March 1994, the Indian domestic aviation market has been deregulated. Consequently, for commercial flight operations, airlines are free to induct capacity with any aircraft type for selecting whatever markets and networks they wish to operate across the country. Thus, it is up to the airlines to provide air services to specific places depending upon the traffic demand and their commercial viability, in compliance with the extant guidelines in this regard. 
After deregulation of airline sector, the airfare is market driven and is neither established nor regulated by the Government. Air ticket prices generally vary depending upon the market forces. Airline pricing runs in multiple levels {buckets or Reservation Booking Designator (RBDs)} which are in line with the practice being followed globally. Due to dynamic fare pricing, the tickets bought in advance are much cheaper than those purchased near the date of travel.
The airlines are free to fix reasonable tariffs under the provisions of sub-rule (1) of Rule 135 of the Aircraft Rules, 1937 having regard to all relevant factors, including cost of operation, characteristics of services, reasonable profit and the generally prevailing tariff
 The Ministry of Civil Aviation has launched Regional Connectivity Scheme (RCS) - UDAN (Ude Desh ka Aam Nagrik) on 21-10-2016 to stimulate regional air connectivity and making air travel affordable to the masses. 
The deregulation of airlines in India refers to a series of reforms and policy changes aimed at reducing government control over the aviation industry, thereby allowing for more competition, efficiency, and growth. These changes have been implemented over the past few decades, transforming the Indian aviation sector from a heavily regulated industry into one of the fastest-growing aviation markets in the world.
Key Phases of Deregulation
1. Pre-Deregulation Era (Up to 1990):
· Before deregulation, the Indian aviation sector was dominated by government-owned airlines, mainly Indian Airlines for domestic flights and Air India for international routes.
· The government had strict control over fares, routes, and capacity, with limited or no room for private players.
· The market was characterized by inefficiency, limited connectivity, and high fares due to the lack of competition.
2. Initial Deregulation (Early 1990s):
· The first major step towards deregulation came with the Indian government’s Open Skies policy in the early 1990s, which allowed private airlines to operate scheduled services.
· The introduction of private players like Jet Airways, Air Sahara, and others broke the monopoly of state-owned carriers.
· This period saw increased competition, leading to better service quality and more options for passengers.
3. Expansion of Private Airlines (2000s):
· With continued liberalization, more private airlines entered the market, including low-cost carriers like IndiGo, SpiceJet, and GoAir.
· The entry of low-cost carriers revolutionized air travel in India, making it more affordable for the middle class and increasing overall passenger traffic.
· The government also allowed 100% Foreign Direct Investment (FDI) in scheduled air transport services, boosting investment in the sector.
4. Modern Era (2010s onwards):
· Continued deregulation saw further growth in the aviation sector, with India becoming one of the world’s largest aviation markets.
· The government introduced the UDAN (Ude Desh Ka Aam Nagrik) scheme in 2017, aiming to enhance regional connectivity by making air travel affordable for the common citizen and boosting underserved routes.
· Airports were modernized, and the privatization of airports began, with entities like the Adani Group taking over operations of several major airports.
IMPACT OF DEREGULATION IN INDIA
The liberalization of the airline industry in India, which began in the early 1990s, has had profound impacts on the sector and the broader economy. The key effects of this liberalization are as follows:
1. Increased Competition
· Entry of Private Players: The liberalization allowed private players to enter the market, ending the monopoly of state-owned airlines like Air India and Indian Airlines. This led to the rise of new airlines such as Jet Airways, Kingfisher Airlines, and later, low-cost carriers like IndiGo, SpiceJet, and GoAir.
· Fare Reductions: Competition among airlines led to a significant reduction in airfares, making air travel more affordable and accessible to a larger section of the population.
2. Growth in Air Traffic
· Domestic and International Growth: The number of passengers traveling by air has seen exponential growth due to increased accessibility and affordability. The domestic air traffic grew significantly, and international connectivity also improved, with more flights to and from India.
· Tier-II and Tier-III Cities: Liberalization also led to better connectivity for smaller cities, with many new routes being established, benefiting regional economies.
3. Economic Impact
· Tourism and Trade: The growth in air traffic has positively impacted tourism and trade, contributing to the overall economic growth of the country. Improved connectivity has made India a more attractive destination for both business and leisure travelers.
· Job Creation: The expansion of the airline industry has led to the creation of numerous jobs, not only in the airlines themselves but also in related sectors such as airports, ground handling, and maintenance.
4. Infrastructure Development
· Modernization of Airports: Liberalization spurred the modernization of airports, with public-private partnerships playing a significant role. Major airports like those in Delhi, Mumbai, Bengaluru, and Hyderabad were upgraded to handle increasing traffic and improve passenger services.
· Development of Greenfield Airports: Several new airports were constructed in previously underserved regions, further boosting connectivity.
5. Challenges
· Financial Stress on Airlines: Despite growth, many airlines have faced financial difficulties due to high operating costs, intense competition, and fluctuating fuel prices. The collapse of airlines like Kingfisher and the financial troubles of Jet Airways are examples of the challenges in the sector.
· Infrastructure Strain: Rapid growth in air traffic has led to congestion at major airports, requiring continuous investment in infrastructure to keep pace with demand.
6. Regulatory Changes
· Policy Reforms: The liberalization led to various policy changes, including the formulation of the Open Sky Policy, allowing greater flexibility for international carriers to operate in India, and the development of the Civil Aviation Policy in 2016, aimed at further boosting growth in the sector.
7. Consumer Benefits
· Improved Services: With competition, airlines have focused on improving customer service, offering better in-flight experiences, loyalty programs, and other value-added services.
· Diverse Choices: Consumers now have a variety of airlines to choose from, catering to different segments from budget travelers to luxury fliers.
8. Environmental Concerns
· Increased Emissions: The rapid growth of air traffic has also raised concerns about its environmental impact, particularly in terms of carbon emissions. This has led to discussions on sustainable practices in the industry.
In summary, the liberalization of India's airline industry has been a significant driver of economic growth and modernization but has also brought about challenges that require ongoing management and reform.

TECHNOLOGY INTEGRATION IN AIRLINES INDUSTRY
The airline industry has undergone a significant transformation in the last decade with the introduction of advanced technologies. The integration of technology in airlines has not only improved the passenger experience but also increased efficiency, reduced costs, and enhanced safety. 
Recent Developments of the Airline Technology Integration
[image: aviation technology]
· Use of Artificial Intelligence (AI) and Machine Learning (ML) Algorithms: AI and ML have been implemented in various areas of the airline industry, including predictive maintenance, baggage handling, and customer service. These technologies enable airlines to analyze vast amounts of data in real time, identify patterns and anomalies, and make data-driven decisions.
For instance, airlines are now using predictive maintenance tools and increasing aircraft availability. AI-powered algorithms analyze data from sensors, flight logs, and maintenance records to predict when a component is likely to fall. By anticipating maintenance needs, airlines can schedule maintenance checks proactively and avoid unexpected breakdowns, which can cause delays and cancellations.
· Implementing Digital Technologies: Airlines are leveraging digital technologies such as mobile apps, chatbots, and self-service kiosks to offer passengers a personalized experience. Mobile apps allow passengers to select seats, perform check-ins, and access their boarding passes digitally, making the process more convenient and efficient. Chatbots can answer common questions and provide real-time updates on flight status, gate changes, and delays. Self-service kiosks can enable passengers to check in and drop off bags without the need for human interaction.
· Use of Internet of Things (IoT) Devices: IoT devices such as sensors, beacons, and wearables are being used to track baggage, monitor passenger movements, and optimize aircraft operations. By using IoT devices, airlines can collect data and insights that can help them improve efficiency, reduce costs, and enhance safety. Moreover, by analyzing the data from IoT devices, airlines can adjust flight paths, altitudes, and speeds to reduce fuel consumption, which is one of the most significant operating costs for airlines. 
· Blockchain, the decentralized and distributed ledger technology is offering a secure and immutable way of storing information, enabling airlines to track aircraft maintenance records, manage supply chains, and protect passenger data from unauthorized access. With the implementation of blockchain, airlines can effortlessly verify the maintenance history of an aircraft, ensuring its safety and reliability. Moreover, it helps airlines stay compliant with data privacy regulations, safeguarding sensitive passenger information. This novel technology has revolutionized data management in aviation, providing a smooth and secure solution to data security.
· With 3D printing, airlines can reduce the requirement for maintaining large inventories, as spare parts can be produced on demand, facilitating more efficient fleet maintenance. In essence, 3D printing technology has revolutionized the aviation industry by providing a novel approach to producing lightweight parts and facilitating the just-in-time production of critical components.
Aerospace was a very early adopter of 3D printing and continues to use it for spare parts printing, as it means lower costs, faster lead times, and more flexible design and development methods. Interior elements like cabin brackets, air vents, and ducting systems, engine components, including nozzles, exhaust parts, and certain combustion chamber elements, can be 3D printed.
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· The utilization of augmented reality (AR) technology in airports can greatly enrich the customer experience by providing instantaneous updates on flight status, directions, and notable landmarks. Moreover, AR can serve as a valuable tool for training and simulation, enabling pilots to rehearse procedures within a simulated environment before executing them in real-world scenarios. Augmented Reality (AR) and Virtual Reality (VR) offer immersive and hands-on experiences for student pilots, and their adoption in training is only projected to grow—The AR/VR market size in aviation is expected to reach USD 77 million by 2030. With a VR head-mounted display, you find yourself in an environment with lifelike 3D effects. Besides providing depth of view, VR pilot training solutions offer a 360-degree view of the surroundings. This way, students can better perceive distances, shapes, and spatial relationships in the “virtual cockpit.” Thanks to the portability of VR headsets, they can perform the procedure training anywhere, at any time.
· Cloud Computing: The implementation of cloud computing can significantly enhance the efficacy of airline operations by facilitating access to up-to-the-minute data and analysis. With cloud-based systems, tasks such as flight planning and crew scheduling can be executed with utmost precision. Furthermore, the ubiquitous access to data provided by cloud computing can augment collaboration and elevate the quality of decision-making throughout the airline industry.
· Beacon Technology
Initially popularized by Apple in 2013, Beacon technology has become a transformative tool, particularly in the airline industry, where its potential for enhancing navigation and personalized experiences is increasingly recognized. By utilizing Bluetooth low energy (BLE) technology, beacons transmit signals that mobile apps can detect, enabling seamless wayfinding for passengers within airport terminals and providing real-time updates on gate assignments, flight statuses, and nearby amenities. International airports are already adopting beacon technology to offer personalized journeys through dedicated apps, enhancing passenger engagement and satisfaction.
· Big Data and Analytics
Airlines leverage big data analytics to drive valuable insights and create delightful travel experiences. By analyzing vast amounts of data from customer profiles, purchase history, and travel itineraries, airlines can offer personalized and customized offers in real-time, enhancing customer satisfaction and boosting revenue. Additionally, big data enables airlines to increase operational efficiencies through predictive analytics, optimizing aircraft maintenance and fuel consumption.
Collaborating with NASA, Southwest Airlines employs machine-learning algorithms to detect potential safety issues, ensuring safer flights and accident prevention. Big data also empowers airlines to improve marketing efforts by understanding customer behaviors and preferences, leading to better-targeted offers and increased ticket sales. Moreover, the integration of wearable technology and the Internet of Things allows airlines to enhance customer experiences with real-time baggage tracking and smart navigation systems.
· Biometrics
The airline industry is embracing biometric technology to create seamless and secure passenger air travel experiences. Biometrics, such as facial recognition, are being utilized at various touchpoints within airports, enabling quicker and more efficient check-ins and boarding processes. Air New Zealand  has already introduced biometric-enabled bag drop and self-service baggage drop, enhancing customer convenience.
IATA supports the OneID initiative , where passengers can authenticate themselves through mobile devices or airport kiosks, eliminating the need for passports or boarding passes. The protection of biometric data is strictly regulated to ensure passenger privacy. Biometrics is revolutionizing airport services by offering a self-service, end-to-end experience, simplifying passenger flows, and increasing overall satisfaction.
· Wearable Technology
The aviation industry is embracing the potential of wearable technology to revolutionize various aspects beyond enhancing customer experience during flights. Airlines like Japan Airlines, EasyJet and British Airways are leading the way with innovative applications. Japan Airlines utilizes Microsoft's HoloLens to provide immersive training for crew members and engineers, simulating real-life engine mechanics experiences. EasyJet and British Airways have developed Apple Watch apps, allowing passengers to store boarding passes and receive real-time updates conveniently. 
https://www.allerin.com/blog/8-emerging-technologies-that-are-reshaping-the-airline-industry
PHYSICAL STRUCTURE OF AN AIRPORT 
Airports spanning over a large area, provide a wide range of facilities and services which facilitates air transport. Airports are equipped with various handling facilities so that passengers, baggage, and freight can be transferred successfully from terminals to aircraft and vice versa. Therefore, every part of the airport has a specific purpose and function. 
Two distinct areas that can be identified separately in an airport are discussed below: 
1. Airside: Airside areas include all areas accessible to aircraft, including runways, taxiways and ramps. An airport has a minimum of one runway (or helipad), hangars and Terminal buildings. Airside is the area where movements like parking, maintenance, landing and take-off of the aircrafts take place. It is highly a restricted area and only the authorized people are allowed to enter. Borders of the airside are protected with layers of security that includes fences, cameras and patrols. This area primarily consists of – aircraft parking areas, navigational aids/air traffic control (ATC), lighting systems, signage and markings, air rescue and firefighting facilities, snow plowing and de-icing facilities, and fuel service centers.

 Airport Handling 
i. APRON or RAMP (Region for Aircraft Maintenance and Parking) This is the area where the aircrafts are parked and handled. There are marked bays for aircraft parking known as hangers, where aircrafts are taken for parking and undertaking maintenance activities. It represents the area other than the maneuvering area, meant for parking of aircrafts and to undertake turn-around activities, before the next flight. It is in this space, that the offloading, loading, boarding of luggage and cargo as wellas passengers take place. 
ii. Taxiway - Taxiway is the route through which the aircraft move from the runway after landing to park, for deplaning and boarding purposes. While departing, the aircraft uses the taxiways to reach the runway for the take- off. In short, Taxiway connects APRON to the main runway for landing and take off. 
iii. Runway - Runway is the most important part of the airside, since the aircraft landing and take off takes place on the runway. The width, depth and length of the runaway are important; as larger aircrafts need wider and longer runways. Minimum one runway is essential for an airport, while bigger airports will have more than one runways. 
iv. Air Traffic Control (ATC) - The safety of an aircraft requires the support of navigational services. Inside the airport, Air Traffic Control Tower provides the necessary information to the pilot for landing, flying and taking off. Air traffic control is responsible for providing safe, orderly and expeditious flow of air traffic at airports as ATC directs aircrafts both on ground and in the air. ATC provides both information and navigational requirements. Radar is also placed within the airside of an airport. 
v. Fire station - Fire safety and rescue are serious concerns in an airport. Fire station is on the airside of the airport to handle any emergency.
vi. Refueling facility- with well laid fuel dispersal system, are also inevitably located in the airside of airports. 
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Land Side (Ground side): 
Landside areas of an airport cover the arrival and departure of the passengers in the airport terminal building, and the movements through the terminal building to board the airplanes. Landside areas include parking lots, fuel tank and access roads. This is the side of the airport where the land transportation takes place, that ensures connectivity of the airport with nearby city and the rest of the places in the region. Road/rail access system, parking area, security mechanism, etc. area also seen in the landside of the airport. Commercial services like taxi services, bus/rails services, refreshment centers, etc. are also there in this area. Physical structure of an airport is designed to get maximum use of the area. Every part of the airport has a specific purpose and function. Airport area can also be identified based on the degree of passenger access as given below:
Tarmac 
Tarmac is also known as APRON or RAMP (Region for Aircraft Maintenance and Parking) - This is the area where the aircrafts are parked and handled. The following must be on the Tarmac side
 runways for takeoff and landing 
 taxiway
 parking areas for aircrafts 
 facilities for maintenance 
 facilities for safety & security 
 loading and unloading facilities for cargo 
 fueling facility 
2. Terminal 
Whenever we think of an airport, airport terminal is what comes to our mind first. It is the most visible part of an airport, when we look at an airport from outside as a traveler. It is the building used for making the transition between surface and air transportation. A terminal building is an area at an airport where the formalities for the departing and arriving passengers take place. Therefore, a terminal is usually divided into two parts, such as departure area and arrival area. In most of the airports, domestic and international services have separate terminals. Airports will also have a separate cargo terminal with a booking area and delivery area. These days, larger airports have more than one terminal. 
Departing passengers pass through luggage screening mechanism, check-in counters, security check (body and hand baggage check), and emigration clearance area (for international passengers only). The waiting area and gate area for boarding airplane are within the departure area of the terminal. Commercial establishments like restaurants, coffee shops, Insurance counters, post offices, foreign exchange counters, handicraft shops, duty-free shops, conference areas, lounges, conference areas, lounges, ATMs and other facilities for passengers are also there within this area.
GROUND HANDLING
 Ground handling is the most crucial activity taking place in an airport. A range of activities are undertaken with the primary aim of making the aircraft ready for the next flight. Ground handling encompasses varied services like preparation for a flight to take off and upon completion of a flight provide both customer service and ramp service functions. Passenger deplaning, cargo and baggage offloading, passenger boarding for the next flight, cargo and baggage loading are some of the primary tasks involved. These services are to be quickly undertaken between the landing and take-off to ensure on-time services. Ground Handling activities in the airside includes services like aircraft marshaling, toilet and water services, refueling, aircraft check and routine maintenance, ground power supply, cleaning of windows, ensuring in-flight entertainment, minor servicing of cabin fittings, unloading and loading of cargo, safety measures, air conditioning support, loading catering services, deplaning and boarding of passengers, pushback of aircraft with the help of tractors, and so on. Turnaround time is the term used for indicating the time period between the landing and takeoff of a flight. Airlines wish to have less turnaround time to utilize the aircraft to its maximum. Lesser the turnaround time, greater the benefit for the airline as it can utilize the aircraft more. Refuelling is another task undertaken while the flight is there within the turnaround time. Aviation Turbine Fuel(ATF) is used as the fuel and stationary fueling platform or a mobile refueling mechanism is used to refuel the aircraft. Passenger Baggage and cargo loading is crucial activity. Cargo is loaded first into Unit Load Devices (ULDs) and then, they are reloaded according to priority as well as weight. Containerization is another term used for this activity. It is all about the packing of Cargo/ Consignments by using containers which can be loaded in aircrafts according to convenience and shape of aircrafts. Small consignments are usually stacked on pallet. Rescue and fire fighting constitute another important activity within an airport. Chances of fire related incidents are more is the airside and quick actions are needed. Usually, fire and safety vehicles will be ready for action at every point of time inside an airport, particularly at the time of landing of an aircraft. 
Deplaning, also known as deboarding is the process of passengers coming down from the plane and going to the terminal building, while boarding is the process of letting the passengers enter into the aircraft and take their respective seats. Proper verification of travel documents will be done to ensure that the right passengers has boarded the right flight. While the aircraft is parked for boarding, additional power supply is also given, to meet the power requirements, when the inbuilt power generating mechanism is not working. Push back is done when the boarding is complete and aircraft is ready to move to the runway for the next flight. Push back denotes the action of moving an airplane from a passenger terminal to a runway or taxiway, into a position where it can use its own engines. 
Passenger handling 
Passenger is the most important person in an airport and major activities regarding passenger handling take place within the terminal building. In fact, a passenger passes through a range of services ever before boarding a flight and few services are offered after deboarding. It is also referred to as Embarkation and Disembarkation. The detailed passenger handling process will be discussed in Unit 10. In this unit, lets briefly go through the various stages in passenger handling–in the departure and the arrival area. 
(1) Departure Area 
Introduction to Operations at Airport Departure area refers to the area a passenger enters and stays in prior to boarding the flight. Services available and offered to a passenger prior to boarding an aircraft for departure are: 
(i) Entry: The passenger, upon arrival at the airport gets travel documents verified to enter into the terminal building. There would be security personnel to verify and permit passengers’ entry. Thus ensure the safety and security of the airport and all therein. 
(ii)  Baggage Screening: In some airports, there will be a mechanism to screen check the baggage, especially check-in baggage by security agencies. Security of the passengers and the aircraft are of prime concern in air transportation. 
(iii)  Passenger Check-in: A passenger can enter the airport with a valid ticket and id verification documents. The hand baggage and check-in baggage of passengers are weighed by airline staff separately and a counterfoil given for checked in baggage. A passenger travelling internationally need to show passport, and VISA along with the ticket/PNR. 
(iv) Security check: Detailed personal body and hand baggage check is 13 Airport Handling undertaken by authorized personnel. Security check in almost all the airports of India is undertaken by CISF personnel. 
(v)  Emigration/Passport Control Centre: This is an important area as far as the entry and exit from a country is concerned. Once the documents are verified, international travel is recorded in the official system of the country and exit stamp is entered in the passport. Nowadays, everything is electronic and hence placing stamp may not be there in all the airports. (
(vi) Boarding: Usually there is time gap between check in and boarding of a flight. Security check is taken up and Travel documents are verified again before transfer for boarding airplane. Some of the airports are silent and there won’t be announcements while in others passengers can move to the gate area after hearing the announcement of the boarding. 
In the departure area, the passenger has to enter into the concourse of the airport after the security check. Restaurants, food courts, gift shops, duty free shops, etc. are seen within the concourse for the passenger to purchase the needed items. Once boarding is completed by the passenger, services in the terminal building is complete and the in-flight service providers take over. The in-flight staff will verify whether the right passenger has boarded the flight and help the passengers to occupy the right seat and help them to keep hand baggage properly. (2) 
2) Arrival Area 
Arrival area refers to the area a passenger enters on arriving at the destination. The services available and offered to a passenger on arrival are:
(i) Deplaning: Once the flight is landed, it will be moved to the ramp and come to a complete stop. Passengers are permitted to deplane and enter into the terminal area.
(ii) Transit passengers: Passengers with connecting flight for an ongoing journey are permitted to move to the transit area. Passengers in the transit area may or may not have to undergo security check again, and then move to the waiting area. Once the next flight is ready for boarding, the transit passengers move to the gate area for boarding for the next flight.
(iii)  Immigration/Passport Control Area: In case of international passengers, they have to move to the immigration area for getting thepermission to enter the destination country. If a foreigner is arriving, their documents and visa need to be verified and thereafter entry permit is given. The date and time of arrival are recorded properly. For the citizens of the country, they are permitted to enter and the date is entered into therespectivesystem. In some airports, entry stamp in the passports is used for marking the entry date, both for returning residents as well as foreign visitors.
(iv) Baggage claim: The incoming passengers with check-in baggage collect their baggage from the baggage conveyer belt. The counterfoil of the baggage tag collected at the time of check-in can be used for collecting baggage as well as claiming lost baggage. 
(v) Customs: Customs department is vested with the authority to control the flow of goods, transports, foods, personal effects, illegal items, and hazardous items, into and out of a country Once the customs checks and activities are over, passengers exit the terminal building. Usually, there will be a large hall in which certain commercial establishments like outlets of travel agencies, tour operators, hotels, taxi services, currency exchange, car rental companies, etc. are seen. Duty free shops are also there in international airports. In some cities, people receiving guests can enter this area and welcome the incoming passengers.

SAFETY AND SECURITY 
Safety and security constitute a prime concern in air transportation, and airport is the hub of all safety and security activities. In fact, the safety and security standards are updated frequently as the sector is faces challenges often. The safety and security standards are suggested at international level and all the countries involved in air transportation are bound to follow them. International civil aviation organisation (ICAO) the apex body functioning in association with the UN, has been vested with the authority to enforce and update the safety and security standards. There are national authorities in every country to regulate the air transportation activities and to impose the safety and security guidelines and recommendations. In India, under the Ministry of Civil Aviation, Director General of Civil Aviation (DGCA) has the responsibility to regulate air transport activities within the country. Among those activities, majority are directly or indirectly associated with the safety and security aspects. It also co-ordinates all regulatory functions with the International Civil Aviation Organization (ICAO), and is responsible for regulation of air transport services to/ from/ within India and for the enforcement of civil air regulations, air safety, and airworthiness standards. According to Ministry of Civil Aviation, Govt. of India, DGCA has the following safety and security related responsibilities: 
 Registration of civil aircraft. Introduction to Operations at Airport
 Formulation of standards of airworthiness for civil aircraft and provide certificates of air worthiness.
 Licensing of pilots, aircraft maintenance engineers, air traffic controllers and flight engineers 
 Granting of certificates to India’s airlines and regulation of air transport services by both Indian and foreign operators 
 Conducting investigation into the accidents and incidents; and taking accident prevention measures 
 Approving training programmes of operators for carriage of dangerous goods, issuing authorizations for carriage of dangerous goods, etc. 

Also, Bureau of Civil Aviation Security is there which ensures that the aviation security standards is in accordance with Annex 17 to Chicago Convention of ICAO for airport operators, airlines operators, and their security agencies; monitoring the implementation of security rules and regulations and undertaking survey of security needs; ensuring that the training requirements are met by the personnel implementing security controls; and planning and coordination of Aviation security matters. The Airports Authority of India (AAI) is responsible for development and maintenance of airports and the related facilities and services. It controls and manages the Indian airspace extending beyond the territorial limits of the country, as accepted by ICAO. 

 Safety Issues

 Though air transport is one of the safest modes of transport, different kinds of accidents and incidents occur which are detrimental to the safe and secure air transport operations. The most common types of accidents seen in air transport are following:
 Runway related accidents: Runway incursion and excursion are the most common causes of runway related accidents. Runway excursion happens when an aircraft takes off or land. According to International Air Transport Association (IATA), the “runway excursion” category, by which the aircraft departs the runway during takeoff or landing, is the most common type of accident reported annually. It can lead to loss of life, injury to persons either on board the aircraft or on the ground, damage aircraft, and airfield equipment including other aircraft, or buildings struck by the aircraft. 
 Loss of control: Loss of Control-In Flight is a situation in which the flight crew becomes unable to maintain control of the aircraft in flight, resulting in an unrecoverable deviation from the intended flight path. This is also a common cause in aircraft related emergency situations. 
 Bird strike: Aircraft can be hit by the flying birds, particularly near the airports. Airports take maximum precautionary measures to avoid the birds flying in near vicinity. 
 Poor weather conditions: Sudden changes in the climatic conditions can adversely affect the aircrafts and flight schedule. Even large-scale incidents, like aircraft crash can happen due to severe adverse climate conditions. Many examples of poor weather conditions leading to accidents are there in the history of aviation. 
 Ice and snow: Ice and snow can cause trouble for aircrafts as the runways can turn dangerous due to the ice/snow, and that can lead to accidents. Aircrafts can also be affected negatively by the ice that is being deposited while flying, during the winter seasons. 
 Sand and dust: During sand storm as well as in adverse weather conditions, sand and dust can cause trouble for the engines. Volcanic dust is a similar one that can damage the flights. 
 Mechanical errors: This is also a common category. Mechanical errors can be possible at any point of time. As the aircrafts are subject to strict periodical maintenance, the chances of mechanical errors are less, comparatively. 
 Human factors: The aircraft while in flight are controlled by human beings and there can be safety issues due to the human error. In fact, human error is the prime reason in air transport related safety issues reported. Confusion, negligence, poor decision, carelessness, fatigue, etc. are the major human related factors that lead to safety issues. 

 Security concerns:

 Air transport is prone to security threat of varied kinds. There can be terrorist attacks, radiological incidents, sabotage, hijacking, and other unlawful acts. Air transport sector keeps on upgrading security measures and urges every stakeholder to follow the regulations strictly. Airport ensures security measures at different layers. Following are the common security measures seen in Indian airports. 
 Entry restrictions: Airport won’t permit everyone to go inside the terminal or airside. Only the passengers who have a flight to catch, officials and other designated people are allowed to go into airports. Security personnels at the entry points give permission for entry only after verifying the documents. 
 Baggage and Cargo screening: Baggage screening is mandatory in airports. The primary purpose is to check the unauthorized carriage of weapons, explosives and dangerous goods. Both hand baggage as well as checked in baggage are subject to routine screening through X-ray scanning machines. In addition, physical verification is also done, wherever required. Check- in baggage is usually screened before handing over the baggage for check-in. In some airports, the baggage screening is done after the collection of baggage at the check-in point. Hand baggage is checked at the time of security check. Cargo consignments are screened appropriately, using the advisable tools and measures. 
 Security check: Passengers, crew and staff who move into the gated area are subject to personal security check. Metal detectors are used for it. Physical verification is also done, if needed. 
 Detection of explosives: Explosive material detention is also undertaken. Devices and canine teams with trained dogs are used for it. Latest technologies are used now a days in security check in airports. Artificial intelligence-based (AI) object recognition is the latest trend in this regard. Air India’s Security Alerts for Passe
ROLES OF REGULATORY BODIES
Located at Rajiv Gandhi Bhavan at the Safdarjung Airport in New Delhi, the Ministry of Civil Aviation is responsible for formulation of national policies and programmes for the development and regulation of the Civil Aviation sector in the country. It is responsible for the administration of the Aircraft Act, 1934, Aircraft Rules, 1937 and various other legislations pertaining to the aviation sector in the country. This Ministry exercises administrative control over attached and autonomous organizations like the Directorate General of Civil Aviation, Bureau of Civil Aviation Security and Indira Gandhi Rashtriya Uran Akademi and affiliated Public Sector Undertakings like Airports Authority of India and Pawan Hans Helicopters Limited. The Commission of Railway Safety, which is responsible for safety in rail travel and operations in terms of the provisions of the Railways Act, 1989 also comes under the administrative control of this Ministry.
Directorate General of Civil Aviation
[image: Directorate General of Civil Aviation]
The Directorate General of Civil Aviation (DGCA) is the regulatory body in the field of Civil Aviation, primarily dealing with safety issues. It is responsible for regulation of air transport services to/from/within India and for enforcement of civil air regulations, air safety, and airworthiness standards. The DGCA also co-ordinates all regulatory functions with the International Civil Aviation Organisation (ICAO).
Private operators were allowed to provide air transport services. However, no foreign airline could directly or indirectly hold equity in a domestic airline company. By 1995, several private airlines had ventured into the aviation business and accounted for more than 10 percent of the domestic air traffic. Today, Indian aviation industry is dominated by private airlines and these include low cost carriers, who have made air travel affordable. The Government nationalized nine airline companies vide the Air Corporations Act, 1953. These government-owned airlines dominated Indian aviation industry till the mid-1990s. In April 1990, the Government adopted open-sky policy and allowed air taxi- operators to operate flights from any airport, both on a charter and a non charter basis and to decide their own flight schedules, cargo and passenger fares. As part of its open sky policy in 1994, the Indian Government ended the monopoly of IA and AI in the air transport services. Private operators were allowed to provide air transport services. However, no foreign airline could directly or indirectly hold equity in a domestic airline company. By 1995, several private airlines had ventured into the aviation business and accounted for more than 10 percent of the domestic air traffic. Today, Indian aviation industry is dominated by private airlines and these include low cost carriers, who have made air travel affordable.
· Registration of civil aircraft.
· Formulation of standards of airworthiness for civil aircraft registered in India and grant of certificates of airworthiness to such aircraft.
· Licensing of pilots, aircraft maintenance engineers and flight engineers, and conducting examinations and checks for that purpose.
· Licensing of air traffic controllers.
· Certification of aerodromes and CNS/ATM facilities.
· Granting of Air Operator's Certificates to Indian carriers and regulation of air transport services operating to/from/within/over India by Indian and foreign operators, including clearance of scheduled and non-scheduled flights of such operators.
· Conducting investigation into accidents/incidents and taking accident prevention measures including formulation of implementation of Safety Aviation Management programmes.
· Carrying out amendments to the Aircraft Act, the Aircraft Rules and the Civil Aviation Requirements for complying with the amendments to ICAO Annexes, and initiating proposals for amendment to any other Act or for passing a new Act in order to give effect to an international Convention or amendment to an existing Convention.
· Coordination at national level for flexi-use of air space by civil and military air traffic agencies and interaction with ICAO for provision of more air routes for civil use through Indian air space.
· Keeping a check on aircraft noise and engine emissions in accordance with ICAO Annex 16 and collaborating with the environmental authorities in this matter, if required.
· Promoting indigenous design and manufacture of aircraft and aircraft components by acting as a catalytic agent.
· Approving training programmes of operators for carriage of dangerous goods, issuing authorizations for carriage of dangerous goods, etc.
For more information visit DGCA Website
Airports Economic Regulatory Authority of India
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Airports Economic Regulatory Authority of India (AERA) AERA, was established by the Government of India vide notification No. GSR 317(E) dated 12th May 2009 as a statutory body of Government of India. The Parliament of India enacted an Act called “The Airports Economic Regulatory Authority of India Act, 2008” (hereinafter to be referred as the “Act”). The said Act envisages the establishment of a statutory authority called the Airports Economic Regulatory Authority (hereinafter referred to as the “AERA”) to regulate tariff for the aeronautical services, determine other airport charges for services rendered at major airports and to monitor the performance standards of such airports. The provisions of the said Act came into force w.e.f. 1st September, 2009.
The functions of AERA, in respect of major airports, are specified in section 13 of the Act, which are as below:
· To determine the tariff for aeronautical services taking into consideration the capital expenditure incurred and timely investment in the improvement of airport facilities.
· The cost for improving efficiency.
· Economic and viable operation of major airports.
· The concession offered by the Central Government in any agreement or memorandum of understanding or otherwise, and
· Any other factor which may be relevant for the purpose of the Act.
· Determine the amount of the development fees.
· Determine the amount of the passengers’ service fee levied under Rule 88 of the Aircraft Rules, 1937 made under the Aircraft Act, 1934.
· Monitor the set performance standards relating to quality, continuity and reliability of service as may be specified by the Central Government or any authority authorized by it in this behalf.
· Call for any such information as may be necessary to determine the tariff for aeronautical services, and
· Perform such other functions relating to tariff, as may be entrusted to it by the Central Government or as may be necessary to carry out the provisions of the Act.
Today, Airports Economic Regulatory Authority of India plays a vital role in fostering a healthy competition amongst all Major Airports, encouraging investment in airport facilities, protection of reasonable interests of users, operation of efficient, economic and viable airports through regulations of tariff for aeronautical services/activities and also monitors performance standards at Major Airports.
For more information visit AERA Website
Bureau of Civil Aviation Security
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The Bureau of Civil Aviation Security (BCAS) was initially set up as a Cell in the DGCA in January 1978 on the recommendation of the Pande Committee. The BCAS was reorganized into an independent department under the Ministry of Civil Aviation on 1st April, 1987. The main responsibilities of BCAS include laying down standards and measures with respect to security of civil flights at international and domestic airports in India. BCAS Head quarter is located at "A" Wing, I-III floor, Janpath Bhavan, Janpath, New Delhi-110001. It has got four Regional Offices located at International airports i.e. Delhi, Mumbai, Kolkata and Chennai.
· Laying down Aviation Security Standards in accordance with Annex 17 to Chicago Convention of ICAO for airport operators, airlines operators, and their security agencies responsible for implementing AVSEC measures.
· Monitoring the implementation of security rules and regulations and carrying out survey of security needs.
· Ensure that the persons implementing security controls are appropriately trained and possess all competencies required to perform their duties.
· Planning and coordination of Aviation security matters.
· Surprise/Dummy checks to test professional efficiency and alertness of security staff.
· Mock exercise to test efficacy of Contingency Plans and operational preparedness of the various agencies.
For more information visit BCAS website
Aircraft Accident Investigation Bureau
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Section 7 of the Aircraft Act 1934 empowers the Government of India to make rules for investigation of accidents arising out of or in the course of the navigation in or over India of any aircraft, or anywhere of aircraft registered in India. As per the Act and in conformity with Article 26 of the Convention on International Civil Aviation, earlier the Air Safety Directorate of DGCA was carrying out the duties and responsibilities regarding investigation of aircraft accident and incidents. This was governed by the Aircraft Rules 1937.
In accordance with Standards and Recommended Practices (SARPs) issued by the International Civil Aviation Organization (ICAO) and to provide independence of investigation function from the regulatory function, the Government of India decided to establish a Bureau independent of the DGCA.
Based on ICAO SARPs and the Indian Civil Aviation scenario in mind, the Aircraft (Investigation of Accidents and Incidents) Rules, 2012 were formulated and notified through a Gazette Notification. In accordance with these Rules and for the purposes of carrying out investigation into accidents, serious incidents and incidents; the Government of India set up a Bureau in the Ministry of Civil Aviation on 30th July 2012, known as the Aircraft Accident Investigation Bureau (AAIB) of India.
In accordance with ICAO Annex 13, Aircraft (Investigation of Accidents and Incidents) Rules 2012 were amended in 2017 and AAIB was designated as an “Attached Office” of the Ministry of Civil Aviation. Presently, Investigation work is being carried out as per amended Aircraft (Investigation of Accidents and Incidents) Rules 2017 read with the Aircraft (Investigation of Accidents and Incidents) Amendment rules, 2021. AAIB has been mandated for immediate and unrestricted access to all relevant evidence from any agency / organisation without seeking prior consent from judicial bodies or other Government authorities.
For more information visit AAIB Website
Commission of Railway Safety
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The Commission of Railway Safety (CRS) , working under the administrative control of the Ministry of Civil Aviation of the Government of India, deals with matters pertaining to safety of rail travel and train operation and is charged with certain statutory functions as laid down in the Railways Act (1989), which are of an inspectorial, investigatory & advisory nature. The Commission functions according to certain rules viz. statutory investigation into accidents rules framed under the Railways Act and executive instructions issued from time to time. The most important duties of the Commission is to ensure that any new Railway line to be opened for passenger traffic should conform to the standards and specifications prescribed by the Ministry of Railways and the new line is safe in all respects for carrying of passenger traffic. This is also applicable to other works such as gauge conversion, doubling of lines and electrification of existing lines. Commission also conducts statutory inquiry into serious train accidents occurring on the Indian Railways and makes recommendations for improving safety on the Railways in India.
For more information visit CRS website
Airports Authority of India
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The Airports Authority of India (AAI) was formed on 1st April 1995 by merging the International Airports Authority of India and the National Airports Authority with a view to accelerate the integrated development, expansion, and modernization of the operational, terminal and cargo facilities at the airports in the country conforming to international standards.
· Design, Development, Operation and Maintenance of international and domestic airports and civil enclaves.
· Control and Management of the Indian airspace extending beyond the territorial limits of the country, as accepted by ICAO.
· Construction, Modification and Management of passenger terminals.
· Development and Management of cargo terminals at international and domestic airports.
· Provision of passenger facilities and information system at the passenger terminals at airports
· Expansion and strengthening of operation area, viz. Runways, Aprons, Taxiway etc.
· Provision of visual aids.
· Provision of Communication and Navigation aids, viz. ILS, DVOR, DME, Radar etc.
For more information visit Airports Authority of India - AAI Website
Pawan Hans Helicopters Limited
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The Pawan Hans Helicopters Ltd. (PHHL) is one of the leading helicopter companies in India and is known for its reliable helicopter operations. Its objective is to provide helicopter support services to the Oil Sector for its off-shore exploration operations, services in remote and hilly areas as well as charter services for promotion of travel and tourism. The Registered Office of the Company is located at New Delhi and its Regional offices are at Mumbai and New Delhi. PHHL is the first ISO 9001: 2000 certified Aviation Company in India. Pawan Hans has played a vital role in the growth story of the Helicopter Industry in India.
For more information visit Pawan Hans Helicopters Ltd. - PHHL Website
AI Assets Holding Limited (AIAHL)
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AI Assets Holding Limited (AIAHL) is a Special Purpose Vehicle (SPV ) formed by Government of India with an aim to provide unified Asset Holding Services as stated in Object Clauses of its Memorandum of Association.The objects to be pursued by the company on its incorporation are  1. To acquire from Air India Ltd. its a shares held in:(i) Air India Air Transport Services Ltd.,(ii) Air India Engineering Services Ltd.,(iii) Airline Allied Services Ltd., and(iv) Hotel Corporation of India Ltd.
For more information visit AI Assets Holding Limited (AIAHL). - AIAHL Website
Rajiv Gandhi National Aviation University
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Rajiv Gandhi National Aviation University (a Central University) is India’s first National Aviation University established under act of Parliament, 2013. The University campus is fully operational at Fursatganj Airfield under the direct administrative control Ministry of Civil Aviation, Government of India. Our aim is to become “UGC of Aviation in India”.
NAU is co-located with Indira Gandhi Rashtriya Uran Akademi (aka National Flying Academy) which is imparts Commercial Pilot Training for over 35 years and has a fleet of 24 aircraft. That makes it a unique combination of a University and a Flying Training Organization complimenting each other, very few such combination in the world.





he sole objective of the investigation of an accident or incident shall be the prevention of accidents and incidents. It is not the purpose of this activity to apportion blame or liability. (ICAO Annex 13, Aircraft Accident and Incident Investigation)
Background
International Civil Aviation Organisation (ICAO) Annex 13, Aircraft Accident and Incident Investigation, details the international Standards and Recommended Practices (SAPRS) for the investigation of accidents and incidents, including which States may participate, and the rights and responsibilities of those States.
The States that generally are entitled to participate in an investigation include the State of the aircraft operator, the State where the accident aircraft is registered, the State of aircraft design and aircraft manufacture, and a State that has a special interest in the accident, such as because of fatalities or serious injuries to its citizens.
Aircraft accident investigations generally, but not always, are conducted by the State in the which the accident occurs (the State of occurrence), regardless of whether the accident aircraft is registered in that State or was operated by an airline registered in that State. This requirement is stipulated in Article 26 of the Convention on International Civil Aviation (the Chicago Convention), which says that “in the event of an accident to an aircraft of a Contracting State occurring in another Contracting State, and involving either death, serious injury, or serious technical defect in the aircraft or air navigation facilities, the State in which the accident occurs will institute an inquiry into the circumstances of the accident.”
The State of occurrence may delegate all or part of the investigation to another State or a regional accident and incident investigation organization and may also call on technical expertise from any source to assist with the investigation.
Accident investigations are carried out in accordance with national regulations, which are governed by Annex 13, if the country is a signatory to the Chicago Convention.
Annex 13 contains numerous definitions, including exactly what is considered an Accident, Serious Incident, and Serious Injury.
Under terms of Annex 13, the accident investigation authority “shall have independence in the conduct of the investigation and have unrestricted authority over its conduct, consistent with the provisions of this Annex.”
The investigation should include the gathering, recording and analysis of all available information; the issuance of safety recommendations, if appropriate; the determination of the causes, if possible; and the completion of a final report.
Accident and incident investigation support
The Agency's role in the field of aircraft accidents and incidents investigations is focused mostly in:
· to follow the progress of aircraft accidents and incidents investigations,
· to be represented in investigations and deliver technical expertise whenever needed,
· to achieve the processing of Safety Recommendations addressed to the Agency and monitor its follow-up,
· to provide progress reports and statistics on the Safety Recommendations processing,
· to maintain a working coordination with European Accident Investigation Bodies,
· to be aware of safety deficiencies and disseminate related information for establishing corrective actions.
Aircraft Accident and Incident Investigation 
1. Participation of States in investigations
· Accredited representatives of States entitled to participate in investigations outside their territories do not necessarily need to travel to the State of occurrence. To this effect, the applicable Annex 13 provision is reproduced for ease of reference:
  Upon receipt of the notification, the State of Registry, the State of the Operator, the State of Design and the State of Manufacture shall, as soon as possible, provide the State of Occurrence with any relevant information available to them regarding the aircraft and flight crew involved in the accident or serious incident. Each State shall also inform the State of Occurrence whether it intends to appoint an accredited representative and if such an accredited representative is appointed, the name and contact details; as well as the expected date of arrival if the accredited representative will travel to the State of Occurrence.
· Should States' accredited representatives, advisers and experts not be able to travel to the State of Occurrence to participate in the investigation, the State of Occurrence should consider giving priority to teleconference and/or videoconference, as appropriate, when liaising with participants.
· If Regional Accident and Incident Investigation Organization  RAIO AIG experts assigned to the investigation are not able to travel to the State of Occurrence (which does not host the RAIO), it is imperative that the State of Occurrence ensure that its accident investigation authority have the means to handle on-site investigations without the assistance of the RAIO AIG experts. In this connection, it is recalled that some of the roles of the State's accident investigation authority would be to institute the investigation as per Standard 5.1 of Annex 13; and to ensure that the wreckage is properly protected as required in Standard 3.3 of Annex 13, which reads: "The State of Occurrence shall take all reasonable measures to protect the evidence and to maintain safe custody of the aircraft and its contents for such a period as may be necessary for the purposes of an investigation. Protection of evidence shall include the preservation, by photographic or other means, of any evidence which might be removed, effaced, lost or destroyed. Safe custody shall include protection against further damage, access by unauthorized persons, pilfering and deterioration."


· Annex 13 calls the State conducting the investigation to arrange for the read-out of the flight recorders without delay. There could be delays in sending flight recorders for read-out in another State, as the representative(s) from the State of Occurrence would not be able to travel and hand over the recorders to the read-out facility abroad. In addition, arriving persons would need to self-quarantine for some 14 days. States should therefore consider establishing arrangements to have (the representative of) the State of Occurrence handing over the recorders to (the representative of) the State assisting the read-out of the flight recorders at the airside of the arriving airport; and then depart back home without entering the latter State. 
· Freighter services are less affected than passenger services, and aircraft parts may still be freighted over to test facilities in other States. To this end, and if personal handover is deemed necessary, States should consider establishing arrangements to have (the representative of) the State of Occurrence handing over the aircraft part to (the representative of) the State assisting with the test facility at the airside of the arriving airport; and then depart back home without entering the latter State.





https://skybrary.aero/articles/introduction-accident-investigation#:~:text=The%20investigation%20should%20include%20the,completion%20of%20a%20final%20report.

Investigation Process
Once an occurrence is classified as an accident or serious Incident, an Investigator-in-Charge or Investigators are appointed by AAIB under Rule 11 of the Aircraft (Investigation of Accidents and Incidents) Rules, 2017. Investigator-in-Charge is responsible for conduct of Investigation into circumstances of the accident or serious incident.

The Initial Notification of the occurrence is sent to the State of Registry, State of Operator, State of Manufacturer and State of Design of involved aircraft or other concerned States in accordance with Aircraft (Investigation of Accidents and Incidents) Rules, 2017 and ICAO Annex 13. The Accredited Representatives from the concerned States associate in the Investigation undertaken by AAIB.

Initial Evidence Collection and Investigation
Immediately on receipt of notification of an occurrence, AAIB deputes one or more Investigators to reach the site and gather evidence.

The primary aim for the initial investigation is to gather and preserve perishable evidence, for subsequent analysis, that may be lost over time and not available to the Investigators after a delay. The activities may include:
      •  Recording and mapping of any signs of impact with terrain or objects in the vicinity.
      •  Recording wreckage distribution and witness marks.
      •  Photography and Videography of site and wreckage.
     •  Basic wreckage examination and retrieval of Flight Recorders or any component perceived to be of value to the Investigators.
      •  Interview witnesses and obtain their statements.
    •  Gather recorded data from on-board system equipment, GPS devices, CCTV or any other surveillance devices available at site.
      •  Gather recordings and data from ATC and Radar Stations and Metrological records.
      •  Obtain samples from the site.

When an officer from DGCA or any other agency is to carry out Initial Investigation, AAIB seeks report from the said personnel.


Assessment of Investigation Requirements
The Investigation team appointed by AAIB reviews all evidence collected during Initial stages to make assessment about requirement of detailed examination to be carried out on any components or equipment. In case of requirement of any specialised expertise, like type qualified pilot or engineer, Aviation Medicine Specialist, Licensed ATCO etc., Subject Matter Experts (SMEs) of relevant area from Industry are associated in the Investigations.

In accordance with ICAO Annex 13, Accredited Representatives from concerned States and their Technical Advisers are consulted during the Investigation for any examination or testing that may be required to be carried out at facilities situated in those States.

AAIB also has Memorandum of Understanding with following agencies for utilization of their Labs or other facilities for Investigation purpose:
      1.  Hindustan Aeronautics Limited
      2.  National Aerospace Laboratories
      3.  National Metallurgical Laboratory
      4.  Defence Metallurgical Research Laboratory
      5.  Directorate General of Civil Aviation


Examination and analysis
The evidence and data gathered by AAIB Investigators is subjected to details scrutiny to build a detailed understanding of the circumstances surrounding the occurrence being Investigated and any safety issues that had causal or contributory effect on the occurrence. The extent of data and evidence to be gathered and analysed depends on the severity and complexity of an occurrence and learnings and outcome expected from the Investigation efforts.

This may require Investigator to review complex and different set of evidence and seek clarifications from different stakeholders, wherever required. AAIB Investigators may require to have repeated meetings with involved crew or other personnel of operator to discuss the safety issues observed during the Investigations.

Documents and Records gathered from the Operator, Regulator, involved Personnel or other stakeholders are studied and analysed by the Investigators and reviewed in association with SMEs, if required.

The results from the analysis of Flight Recorders Data, examination of any components or other Reports from specialists are studied and may require deliberation with different stakeholders.

Occasionally, the examination and analysis of different set of evidence and data may provide a vague, incomplete and or contradictory picture of the situation. This may prompt collection of more evidence or may also require further interviews with witnesses or other personnel. Such requirements potentially increase the scope of Investigation and adds to the duration of an investigation.


Drafting of Report
After examination and analysis of all available evidence is complete, the investigation team drafts the report to include all factual information, analysis, conclusions and safety recommendations. The format of Investigation Report to be followed is in accordance with ICAO Annex 13.

During the drafting of the report it may be necessary to revisit the evidence collection or examination and analysis phases of an investigation. The drafts are reviewed amongst all Investigation Team members and SMEs engaged during Investigation.


Consultation and Review
Once the Draft Report is finalised, it is shared with the State of Registry, State of Operator, State of Manufacturer or State of Design and any other State that rendered assistance during the Investigation. In accordance with Para 6.3 of ICAO Annex 13, comments from concerned States are sought and reviewed to make required amendments in the Draft Report.

The Draft Report is reviewed internally and submitted to DG, AAIB for acceptance.

If during consultation or review any issue is identified that may need further deliberation or analysis, the Investigators may be required to gather and analyse additional evidence as may be required to adequately supplement the facts, analysis, conclusions and recommendations of the Draft Report.


Acceptance and Dissemination of Final report
The Final Reports of investigations conducted by AAIB are accepted by Director General, AAIB after a thorough process of consultation and review.

The Final Report is made public as deemed fit by Director General, AAIB and published on the AAIB website. The Final Report is shared with DGCA and Regulatory Authorities of concerned State for taking necessary action for implementation of the recommendations contained in the Final Report.

The copy of Final Reports is also shared with the State of Registry, State of Operator, State of Manufacturer or State of Design and any other State that rendered assistance during the Investigation and ICAO in accordance with provision contained in ICAO Annex 13.

Case study on airlines accidents: https://www.researchgate.net/publication/318154819_Aviation_Accident_Analysis_A_Case_Study

The future of aviation: Trends, technologies and opportunities
Aviation in India is poised for remarkable growth. The demand for air travel in India is soaring due to a variety of trends taking place in the industry. India is expected to overtake China and the United States as the world’s third-largest air passenger market in the next ten years, by 2030, according to the International Air Transport Association (IATA).  With the industry scaling up, the role technology plays as well as opportunities the industry is opening up is interesting to take note of.
Increase in Flight Orders and Number of Low Cost Carriers
One of the largest orders, for 470 aircraft valued at $70 billion, was signed by Air India with Boeing and Airbus. This order has been eclipsed by IndiGo’s landmark order for 500 Airbus aircrafts.  Large investments like these will help the Indian aviation industry as a whole thrive and not just the airlines alone. The aerospace industry is rapidly expanding with a string of sizeable airplane orders. The growth of LCC’s (low cost carriers) has also been a landmark event in aviation history given the record rise in domestic travellers looking for price-sensitive travel options.
Rise In Travellers 
According to the Airports Authority of India, India’s passenger volume could increase to 412 million in 2024–2025. Today, with the rise in disposable income most people are opting for air travel from India whether it is for tourism or to migrate for studies. The rise of these travellers is interconnected with the increase in flight orders, which is placed to meet increased passenger demand. In turn this has had a massive impact on increasing airports in India and significant infrastructure investment and govt friendly aviation policies.
Infrastructure Investment, Increase In Airports and Routes
The Indian government has been attempting to build more airports in order to handle the increased aviation traffic. India had 131 active airports as of 2022. In India, it is planned to have 220 operating airports by 2025 as per Aviation Industry Report 2023 IBEF. Here we see the addition of routes as well as air traffic increasing locally and internationally massively contributing to India’s exceptional air connectivity. To accommodate the massive upsurge, the government is taking pertinent measures in infrastructure to accommodate this growth. At CAPA India Aviation Summit in New Delhi, it was revealed that the govt was investing 980 billion rupees on building airport infrastructure.
Technological Impetus & Opportunities 
The development of technology will be a key factor in determining the direction of aviation. Emerging technologies like artificial intelligence (AI), AR/VR, blockchain, big data, and machine learning (ML) will maximise operational effectiveness and cut costs. Advanced monitoring systems, quicker check-in procedures, effective luggage management, and enhanced flight services and maintenance will all be made possible by these technologies. The sector will need a skilled workforce that is upskilled in tech-focused areas, as well as significant investment in technology, to properly utilise these technologies.
Opportunities for Talent
The future of aviation holds immense potential for expansion, advancement, and the generation of new employment opportunities. With the increasing demand for air travel, there is a pressing requirement for proficient individuals across a wide range of domains within aviation.
As the aviation industry expands, delivering exceptional experiences and personalized services will become even more crucial. Skilled professionals who excel in customer engagement and service management will play an integral role in maintaining airlines’ competitive edge.
Future of Aviation in India
As advancements like artificial intelligence, data analytics, and automation revolutionize the industry, professionals with expertise in these areas will be in high demand. They will contribute to enhancing safety, efficiency, and sustainability in air transportation. To meet these evolving demands, comprehensive training programs and curriculum that align with the changing technological landscape will be the need of the day. By fostering collaboration with educational institutions, industry stakeholders can ensure that the workforce is equipped with the necessary skills and knowledge to adapt to the future of aviation.
The market size of the aviation industry in India has grown significantly in recent years, driven by a combination of factors, including a growing middle class, increased tourism, and the government’s efforts to open up the sector to foreign investment. With growing middle class, which is expected to drive demand for air travel. As more people in the country have disposable income, they are likely to take more trips, both within India and abroad. This trend is likely to continue in the coming years, providing a boost to the industry. In the financial year 2021, the industry recorded revenues of over $20 billion, and it is expected to continue growing in the coming years.
Another opportunity for the aviation industry in India is the government’s efforts to support the growth of the sector. This includes policies such as allowing foreign airlines to invest up to 49% in domestic carriers and the development of regional airports. Additionally, several airlines have announced plans to expand their fleets and destinations in the coming years. These measures are likely to help the industry expand and serve more passengers.
However, the aviation industry in India also faces a number of challenges. One of the biggest challenges is the lack of adequate infrastructure, including airports and runways. The rapid growth of the industry has put pressure on existing infrastructure, leading to congestion and delays. In order to support the industry’s continued growth, there will need for significant investment in infrastructure.
Another challenge facing the aviation industry in India is competition from low-cost carriers. These airlines offer low fares and often operate on smaller, regional airports, which makes them appealing to price-sensitive travelers. This competition has put pressure on traditional carriers to reduce their fares and find ways to differentiate themselves from low-cost competitors.
Overall, the future of the aviation industry in India is likely to be one of growth and expansion, with opportunities such as a growing middle class and supportive government policies. However, the industry will also need to address challenges such as infrastructure constraints and competition from low-cost carriers in order to continue to thrive. To70 is uniquely positioned in helping the aviation market in India by providing consultancy services to airports and ANSP’s to help them make the most of their infrastructure and tailoring solutions that will enable market growth.
 The future of aviation is expected to be shaped by a number of factors, including: 
· Sustainable materials: Future aircraft will be made from lightweight, durable, and sustainably sourced materials like bio-fibers, bio-sourced resins, and advanced composites. 
· Propulsion systems: Future aircraft may use hydrogen fuel cells or SAF-ready open fan rotors. 
· Automation: Flight deck automation has been around for over a century, and future aircraft will likely see even more automation. 
· Alternative fuels: Alternative fuels could help reduce aviation's environmental impact. 
· Artificial intelligence (AI): AI and big data could help improve safety, efficiency, and sustainability. 
· Unmanned aircraft systems: Unmanned aircraft systems are already in use, and are expected to become even more common in the future. 
· Urban air mobility (UAM): UAM could help reduce commute times, improve air quality, and unclog city streets. 
· Passenger growth: Passenger revenues are expected to increase in 2024, and passenger demand is expected to grow over the next 20 years. 
· Regional growth: Asia Pacific is expected to lead the growth in air travel, contributing to more than half of the global increase in passengers by 2043. 



image1.jpeg




image2.png




image3.png
BLOCKCHAIN
Ailines stand to benefit from reduced
costs, enhanced operational
efficiency, and improved customer
=
AUGMENTED REALITY AND
VIRTUAL REALITY
These cutting-edge technologies are
increasingly being utilized in defense,
space, and commercial aviation for
various purposes,
- -

BEACON TECHNOLOGY
Beacons transmit signals that mobile
apps can detect, enabling seamless

way finding for passengers within
airport terminals and providing real-
time updates
T RN AT y
BIG DATA AND ANALYTICS.
Airlines can offer personalized and
customized offers in real-time,
enhancing customer satisfaction and
boosting revenue.

o

5

ROBOTICS
are making significant inroads in the
airline industry, revolutionizing
various tasks such as customer
management, baggage handling, and
aircraft maintenance,

BIOMETRICS
Biometrics are being utilized at
various touchpoints within airports,
enabling quicker and more efficient
checkins and boarding processes.

WEARABLE TECHNOLOGY
The aviation industry is embracing the
potential of wearable technology to
revolutionize various aspects beyond
ennancing customer experience during

fights.
~y

WoBILE SoLUTIONS

The nterconnsctecness of digital

devices empoers viation
professional to create personalized
travel experiences and provide roa-
time updates,
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Figure 1: Flowchart of Passenger Handling Procedure
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