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COURSE SYLLABUS - 2025

Updated: October 02, 2025.

Course name: Air Transport Innovation
Course code: IT-212

Professor: Dr. Mauro Caetano
Number of credits: 3

Day/hours schedule: Tuesday, from 8:48 a.m. to 11:53 a.m.
Weekly workload*: 3-0-0-5

Prerequisite: None
Postgraduate (levels: Doctorate, Master, Special Student,
Type of course: Elective Discipline, and Undergraduate Master Program -
PMG/ITA)
Area: Air Transport and Airports

* X-Y-W-Z - The first one: number of hours per week, for the exposure of the Course; second: the number of operating
hours for solving exercises in the classroom; third: number of hours estimated in the laboratory, design, project,
technical visit or sports practice; and fourth: the number of hours estimated for home study, which is mandatory to
follow the Course.

1. Course description

The Innovation concept; Taxonomies and types of innovation; Dimensions of the
innovation process; Differences between technology and product / service / process;
Open innovation; Planning and management of the innovation process; Innovations in Air
Transport; Airport, Airline and Aeronautical Industry Innovations; Policies in Air Transport
Innovation.

2. Course objectives

Discuss the dynamics of the innovation process. Identify the characteristics and
specificities of the innovation processes, considering their determinants, dimensions, and
activities. Identify and discuss innovative practices in air transport, as well as other
aspects related to the state of the art on the subject and the management of innovation
in the sector.
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3. Course schedule

The schedule presented in Table 1, with the contents to be treated, was developed to
address the key elements related to Innovation in Air Transport. Its distribution throughout
the semester may undergo small changes according to the development of the activities.
Please note that this is a preliminary schedule and is subject to change due to class
needs, student enroliment, complementary programs, and other factors.

Class Date Main Topics
h 35° Brazilian Colloquium of Mathematics [Coléquio Brasileiro de
0 July 29 -
Matematica]
1 Auqust 5 Course introduction, Syllabus, and main procedures.
9 Innovation Concept applied to Air Transport;
2 August Techniques and Tools for Managing the Innovation Process -
12nd Technology Roadmapping (TRM).
3 A%gﬂSt Innovation Measurement and Innovation Metrics.
4 A;%ﬂSt Open Innovation, Airport and Airline Business Model.
5 Septzenznber Airport Innovation Measuring.
6 Septgeﬂr]nber Airport Infrastructure Innovation.
7 Sep}zmber Airlines Innovation.
- Sep;%ﬁ‘ber Institutional Technical Halt.
8 Sep;%Tber Aeronautics Industry Innovation.
9 October 7t Indicators and Metrics applied to General Aviation.
10 chltzttger Rupture Innovation — eVTOL - electric vertical take-off and landing.
11 Oczt(;ger Paper Scope Presentation
; O"ztgf,fer Holiday — Public Servant Day
12 Nothr:]ber Air Transport Innovation Policies.
13 N0\{Ie1r2ber Sustainable Aviation.
14 N0\/1e8rmber Innovation Planning in Defense Aviation
15 N°"235r}2ber Final Exam Schedule.

Table 1: class schedule and content, subject to change according to the class calendar.
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4,

Instructional methods and assignments

=>» Theoretical classes: classes include slide presentations, text discussions, and
reflections on subjects related to the course, along with debates based on literature
analysis and practical cases, with possible application of exercises for extra points
(AS);

=> Deliveries (D): specific deliveries related to structuring studies that guide the final
paper of the course. These submissions will be made gradually as the study
progresses, including the initial research theme, initial theoretical framework,
research method procedures, results analysis, and final text. Keep in mind that each
day of delay will result in a 2-point deduction from the respective delivery evaluation;

=> Scientific study presentations of the Basic (BT) and Additional Text (AT): in
previously defined classes, students will be asked to present both the BT and the
AT of the class, with each presentation lasting up to 20 minutes. The presentation
should include the following items: 1) The context of the study; 2) Theoretical gap
to be filled; 3) Research method used and its authors on methods; 4) Main results
of the study; 5) Final considerations with implications for air transport innovation.
The AT must be sent to the class 48 hours before the scheduled presentation class;

=> Final Exam (FE): a written test covering the topics studied during the semester will
be given at the end of the course;

=> Individual Study in a Final Paper (FP — D5): for the final grade, each student will
individually produce a paper on any topic discussed in the course. This paper
should have a digital version in Word format, sent to the professor's email
(mauro.caetano@gp.ita.br and caetano@ita.br) by the end of the course (before
December 2", 2025). Guidance for this assignment will be provided throughout
the classes and in the Delivery documents (D1 to D5). The paper should be
between 3 and 12 pages long, using Arial 12-point font and 1.5-line spacing. It
should follow this structure with assigned weightings in the final score: Title,
Abstract (1), Introduction (1), Theoretical Basis (2,5), Methods (2,5), Results
analysis (2), and Conclusions (1) References;

+ Crucial and far-reaching consequences: if any part of the submitted
paper has been taken from a publication and constitutes plagiarism,
even if it is only one or two sentences, or if it was generated by an
artificial intelligence tool, a zero score (0) will be assigned to the entire
paper and all other submissions. Additionally, institutional
disciplinary procedures will be initiated.
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5. Assessment weighting procedures

As described, each course activity (D, BT, AT, FE, FP, and AS) will receive a score
from 0 to 10 in its respective analyses. Equation 1 will be used to calculate the student's
final grade (FG).

4 n m
YD | | 2BTD)HBL Y (AT)-IAT,
FG=|2— |+ & A4 +FE |+3FP+AS
4 (n-1) (m-1) (1)

* AS refers to an extra 10-point bonus.

Since n and m are the total number of scientific studies presented by the student as
the base and the additional texts, respectively, IBT and IAT are the lowest scores obtained
between the presentation of the base and the additional texts, the maximum FG can be
one hundred (100). The student’s classification for each of the concepts adopted by the
PG EIA will be based on the following distribution:

« 100 > L (“louvor”: praise) > 95;

% 94 > MB (“muito bom”: very good) > 85;
< 84 > B (“bom”: good) > 75;

% 74 >R (“regular”: regular) > 65;

% 64 > 1 (“insuficiente”: insufficient) > 50;

% 49 > D (“deficiente”: disabled) > 0.

Additionally, the student who fails to reach 85% (eighty-five percent) of frequency in
the discipline will be disapproved.

Basic references

Albers, S.; Daft, J.; Stabenow, S.; Rundshagen, V. The long-haul low-cost airline business
model: A disruptive innovation perspective. Journal of Air Transport Management, v.
89, pp. 101878, 2020.

Allal-Chérif, O.; Guijarro-Garcia, M.; Ulrich, K. Fostering sustainable growth in
aeronautics: open social innovation, multifunctional team management, and
collaborative governance. Technological Forecasting and Social Change, v. 174, pp.
121269, 2022. https://doi.org/10.1016/j.techfore.2021.121269.

Birkinshaw, J.; Hamel, G.; Mol, M. J. Management innovation. Academy of Management
Review, v. 33, n. 4, pp. 825-845, 2008.

Postgraduate Program in Aeronautics Infrastructure Engineering (EIA) / Aeronautics Institute of Technology (ITA)

4/6




IT — 212: Air Transport Innovation Prof. Mauro Caetano

Caetano, M.; Alves, C. J. P; Alves, L. B. O. Model for measuring airport innovation.
Revista Brasileira de Inovagao / Brazilian Journal of Innovation, v. 20, 2021. DOI:
https://doi.org/10.20396/rbi.v20i00.8661362

Caetano, M.; Amaral, D. C. Roadmapping for technology push and partnership: a
contribution for open Innovation environments. Technovation, v. 31, pp. 320-335,
2011.

Caetano, M.; Silva, E. J.; Vieira, D. J.; Alves, C. J. P.; Mdller, C. Criteria prioritization for
investment policies in General Aviation aerodromes. Regional Science Policy &
Practice, v. 14, n. 16, pp. 211-233, 2022.

Carayannis, E. G.; Goletsis, Y.; Grigoroudis, E. Composite innovation metrics: MCDA and
the Quadruple Innovation Helix framework. Technological Forecasting & Social
Change, v. 131, pp. 4-17, 2018.

Chesbrough, H. W. Open innovation: the new imperative for creating and profiting from
technology. Boston: Harvard Business School Press, 2006.

Ciampa, P. D.; Nagel, B. AGILE Paradigm: The next generation collaborative MDO for
the development of aeronautical systems. Progress in Aerospace Sciences, v. 119,
pp. 100643, 2020. https://doi.org/10.1016/j.paerosci.2020.100643

Cullinton, J.W.; Lewis, H.T.; Steele, J.D. The role of air freight in physical distribution.
Harvard University, Boston, MA, 1956 (physical document only).

Dodgson, M.; Gann, D.; Salter, A. The management of technological innovation: strategy
and practice. Oxford University Press Inc., New York, 2008.

Fox, S. J. The ‘risk’ of disruptive technology today (A case study of aviation — Enter the
drone). Technology in Society, v. 62, pp. 101304, 2020.

Haines, J.D. and Sharif, N.M. (2006), "A framework for managing the sophistication of the
components of technology for global competition", Competitiveness Review, Vol. 16
No. 2, pp. 106-121. https://doi.org/10.1108/cr.2006.16.2.106

Halpern, N.; Mwesiumo, D.; Suau-Sanchez, P.; Budd, T.; Brathen, S. Ready for digital
transformation? The effect of organisational readiness, innovation, airport size and
ownership on digital change at airports. Journal of Air Transport Management, v. 90,
pp. 101949, 2021. https://doi.org/10.1016/].jairtraman.2020.101949

Hidalgo, A.; Albors, J. Innovation management techniques and tools: a review from theory
and practice. R&D Management 38, 2, pp. 113-127, 2008.

Johnston, T.; Riedel, R.; Sahdev, S. To take off, flying vehicles first need places to land,
McKinsey and Company: New York, NY, USA, 2020.

Kidokoro, Y.; Zhang, A. Airport cities and social welfare. Transportation Research Part B,
v. 158, pp. 187-209, 2022.

Kovynyov, |.; Mikut, R. Digital technologies in airport ground operations. Netnomics, v.
20, pp- 1-30, 2019.

OECD, Organisation for Economic Co-operation and Development. Frascati Manual
2015: Guidelines for collecting and reporting data on research and experimental
development, The measurement of scientific, technological and innovation activities,
OECD Publishing, Paris., 2015. DOI: http://dx.doi.org/10.1787/9789264239012-en

/Eurostat. Oslo Manual 2018: Guidelines for collecting, reporting and using data on
innovation, 4th Edition, The measurement of scientific, technological and innovation

Postgraduate Program in Aeronautics Infrastructure Engineering (EIA) / Aeronautics Institute of Technology (ITA)

5/6



IT — 212: Air Transport Innovation Prof. Mauro Caetano

activities, OECD Publishing, Paris/Eurostat, Luxembourg, 2018.
https://doi.org/10.1787/9789264304604-en

Pereira, B. A.; Caetano, M. A conceptual business model framework applied to air
transport. Journal of Air Transport Management, v. 44-45, pp. 70e76, 2015.

Puranik, T. G.; Rodriguez, N.; Mavris, D. N. Towards online prediction of safety-critical
landing metrics in aviation using supervised machine learning. Transportation
Research Part C, v. 120, pp. 102819, 2020.

Rajendran, S.; Zack, J. Insights on strategic air taxi network infrastructure locations using
an iterative constrained clustering approach. Transportation Research Part E, v. 128,
pp. 470-505, 2019.

Rummer, C. Measuring process innovation output in firms: Cost reduction versus quality
improvement, Technovation, v. 124, pp. 102753, 2023.

Schweiger, K.; Knabe, F.; Korn, B. An exemplary definition of a vertidrome’s airside
concept of operations. Aerospace Science and Technology, v. 125, pp. 107144,
2022.

Schumpeter, J. A. The theory of economic development: an inquiry into profits, capital,
credit, interest and the business cycle. Transaction Publishers, New Brunswick, New
Jersey, 1988.

Slayton, R., Spinardi, G. Radical innovation in scaling up: Boeing’s Dreamliner and the
challenge of socio-technical transitions. Technovation, 47, 47-58, 2016.

Tabares, D. A.; Mora-Camino, F.; Drouin, A. A multi-time scale management structure for
airport ground handling automation. Journal of Air Transport Management, v. 90, pp.
101959, 2021.

Utterback, James M. Mastering the dynamics of innovation. Harvard Business School
Press, Boston, 1996 (physical document only).

Yan, W.; Cui, Z.; Gil, M. J. A. Assessing the impact of environmental innovation in
theairline industry: An empirical study of emerging marketeconomies. Environmental
Innovation and Societal Transitions, v. 21, pp. 80-94, 2016.

Zandiatashbar, A.; Hamidi, S. H.; Foster, N. High-tech business location, transportation
accessibility, and implications for sustainability: Evaluating the differences between
high-tech specializations using empirical evidence from U.S. booming regions.
Sustainable Cities and Society, v. 50, pp. 101648, 2019.

Good studies to all!

Prof. Dr. Mauro Caetano Prof. Dr. José Antonio Schiavon
Professor IT-212 Program Coordinator (PG-EIA / ITA)
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