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Between 2017 and 2020, the Brazilian chemical graduate education system comprised a total of 74 
graduate programs spread over several states. However, a mere five of these (just 6.7%) were exclusively 
dedicated to professionals already engaged in industry or teaching in public and/or private schools.1 This 
substantial underrepresentation reveals a significant imbalance within the system, suggesting that it is 
not fully aligned with the needs of the workforce and the educational sector. Unfortunately, as of 2024, 
the situation has only shown a slight improvement, as the proportion of professional-focused programs 
remains almost the same. The limited availability of these programs is particularly concerning given the 
critical role that professional master’s programs play in bridging the gap between academic knowledge 
and practical application in industry. These programs equip industry professionals and educators with the 
advanced skills and knowledge they need to stay competitive in rapidly evolving national and international 
scenarios. Despite this need, the current offerings are insufficient to meet the demands of professionals 
seeking to enhance their expertise and to contribute more effectively to their respective fields.2 

Moreover, the existing chemical professional programs are restricted to master’s level courses, with no 
further opportunities for professional doctorates or specialized formation. This limitation further constrains 
the ability of professionals to pursue advanced, industry-relevant education within the chemical field. As a 
result, many may be unable to advance in their careers or are forced to seek opportunities abroad, leading 
to a potential brain drain and a weakening of Brazil’s industrial and educational sectors. Considering these 
challenges, there is an urgent need to reassess and expand the professional education offerings within 
the Brazilian chemical graduate system. By doing so, professors and universities can be more active in 
supporting industry and educational professionals, fostering innovation, and driving economic growth. An 
increase in the number and diversity of chemical professional master’s programs would address the current 
imbalance and ensure that the system is better aligned with the broader goals of national development and 
global competitiveness (e.g., Industry 4.0).3

One of the critical issues exacerbating this imbalance is the lack of awareness within the chemical 
industry, and related areas about the existence and benefits of chemical professional graduate programs. 
Many companies are unaware of these opportunities, which limits their ability to encourage employees to 
pursue further education that could enhance their skills and contribute to organizational growth. This lack 
of information impedes the fostering of stronger university–industry collaborations, which is essential for 
driving innovation and economic development. Based on a recent inquiry focusing on 48 former students 
from the Professional Master Graduation Chemical Program (PPGPQ)4 located at the Chemistry Department 
of the Federal University of São Carlos (DQ/UFSCar), (i) all professionals are employed, indicating that the 
graduates of this program have a high level of employability, and (ii) around 80% indicated that their income 
had increased after finishing the course. Hence, the course has a clear positive impact on the former 
student’s professional life. In addition, a second survey with 54 professionals on LinkedIn5 revealed that 
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a significant majority (around 80%) acknowledged the positive impact of chemical professional master’s 
programs (see Figure 1a) on their careers. However, many also recognized that companies (see Figure 
1b), along with their leaders and managers (see Figure 1c), lack sufficient information about these types 
of courses.

  
Figure 1. Professionals’ opinions on the positive impact of these graduate programs on their lives (a), and the 
awareness of companies (b) and their leaders or managers (c) about such programs.

This issue is even more pronounced in teaching science, technology, engineering, arts/humanities, 
and mathematics (STEAM).6,7 The current educational system does not sufficiently prepare educators 
to teach these critical subjects in a way that is both innovative and aligned with industry needs. As a 
result, there is a growing disconnection between the skills taught in schools and the skills required in the 
workforce. By expanding professional master’s programs and enhancing the focus on STEAM education, 
universities can help bridge this gap, ensuring that students are better prepared to meet the demands of 
modern industries. Another important aspect is the involvement of various stakeholders, such as Empresa 
Brasileira de Pesquisa e Inovação Industrial (Embrapii)8 and Confederação Nacional da Indústria (CNI), in 
promoting chemistry graduate programs.9

Considering these challenges, there is an urgent need to reassess and expand the professional 
education offerings within the Brazilian chemical graduate system. By doing so, universities can play a more 
active role in supporting industry and educational professionals, fostering innovation or tools, and driving 
economic growth. This expansion presents a significant opportunity for growth and improvement, instilling 
a sense of hope and optimism in the potential of the system. An increase in the number and diversity of 
professional master’s programs in chemistry would address the current imbalance and ensure that the 
system is better aligned with the broader goals of national development and global competitiveness.

(1) “Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES). Resultado da Avaliação 
Quadrienal 2017-2020”. Available at: https://www.gov.br/capes/pt-br/acesso-a-informacao/acoes-
e-programas/avaliacao/avaliacao-quadrienal/resultado-da-avaliacao-quadrienal-2017-2020 
[accessed on August 2024].

(2) Franco, M.; Haase, H. University–industry cooperation: Researchers’ motivations and 
interaction channels. J. Eng. Technol. Manage. 2015, 36, 41–51. http://dx.doi.org/10.1016/j.
jengtecman.2015.05.002

(3) Moraes, E. B.; Kipper, L. M.; Kellermann, A. C. H.; Austria, L.; Leivas, P.; Moraes, J. A. R.; Witczak, 
M. Integration of Industry 4.0 technologies with Education 4.0: advantages for improvements in 
learning. Interactive Technology and Smart Education 2023, 20, 271-287. https://doi.org/10.1108/
ITSE-11-2021-0201 

(4) “Programa de Pós-Graduação Profissional em Química (PPGPQ) da Universidade Federal de São 
Carlos”. Available at: https://www.ppgpq.ufscar.br/pt-br/front-page [accessed on August 2024].

Braz. J. Anal. Chem. 2024, 11 (45), pp 7-9.

https://www.gov.br/capes/pt-br/acesso-a-informacao/acoes-e-programas/avaliacao/avaliacao-quadrienal/resultado-da-avaliacao-quadrienal-2017-2020
https://www.gov.br/capes/pt-br/acesso-a-informacao/acoes-e-programas/avaliacao/avaliacao-quadrienal/resultado-da-avaliacao-quadrienal-2017-2020
http://dx.doi.org/10.1016/j.jengtecman.2015.05.002
http://dx.doi.org/10.1016/j.jengtecman.2015.05.002
https://doi.org/10.1108/ITSE-11-2021-0201
https://doi.org/10.1108/ITSE-11-2021-0201
https://www.ppgpq.ufscar.br/pt-br/front-page


9

(5) LinkedIn. https://br.linkedin.com/ [accessed on August 2024].
(6) Liu, C.-Y.; Wu, C.-J. Not Just for Decoration: How the Arts Complement Science, Technology, 

Engineering, and Mathematics Learning. Psychology of Aesthetics, Creativity, and the Arts. Advance 
online publication 2023. https://doi.org/10.1037/aca0000634

(7) Rodrigues-Silva, J.; Alsina, A. Conceptualising and framing STEAM education: what is (and 
what is not) this educational approach? Texto Livre 2023, 16, 1-13. https://doi.org/10.1590/1983-
3652.2023.44946

(8) "Empresa Brasileira de Pesquisa e Inovação Industrial (EMBRAPII)". https://embrapii.org.br/ 
[accessed on August 2024].

(9) "Confederação Nacional da Industria (CNI)". https://www.portaldaindustria.com.br/cni/ [accessed on 
August 2024].

Edenir Rodrigues Pereira-Filho holds a B.S. degree in Chemistry from the 
Pontifical Catholic University of Campinas (PUC-Campinas) in São Paulo, 
Brazil. He earned his first M.Sc. in Chemistry in 1999 from the Chemistry 
Institute at Campinas State University (Unicamp) and a second M.Sc. in 
Mathematics in 2022 from the Federal University of São Carlos (UFSCar). In 
1999, he began his Ph.D. studies at Unicamp, completing part of his research 
at the Institute of Spectrochemistry and Applied Spectroscopy (ISAS) in 
Dortmund, Germany, in 2001. He was awarded his Ph.D. in Sciences in 
2003. Dr. Pereira Filho’s research focuses on laser-induced breakdown 
spectroscopy (LIBS), sample preparation, the analysis of technological and 
environmental samples—including waste electric and electronic equipment 
(WEEE)—as well as digital and hyperspectral imaging and the application of 
chemometrics in analytical chemistry. He has published more than 190 
scientific papers. Since August 2006, Dr. Pereira Filho has been a faculty 

member of the Chemistry Department at UFSCar, where he has supervised 29 master’s students (14 
academic and 15 professional) and 15 Ph.D. candidates. In 2023, he was promoted to Full Professor at 
UFSCar. He also runs a YouTube channel (https://www.youtube.com/c/EdenirPereiraFilho) dedicated to 
teaching design of experiments (DoE) and other key topics such as bibliometric application and WEEE 
characterization and recycling.  

Pereira-Filho, E. R. Interaction between Industry and Academia: Is the Chemical Professional Master a Possibility? 

https://br.linkedin.com/
https://doi.org/10.1037/aca0000634
https://doi.org/10.1590/1983-3652.2023.44946
https://doi.org/10.1590/1983-3652.2023.44946
https://embrapii.org.br/
https://www.portaldaindustria.com.br/cni/
http://lattes.cnpq.br/3394181280355442
https://orcid.org/0000-0003-0608-0278

