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PAULO MANUEL CADETE FERRAO

Biography

Born May 31%, 1962 in Lisbon, Portugal. Portuguese citizen. Married with two children.

Education

Engineering

2004 Habilitation in Mechanical Engineering in the field of Industrial Ecology.
Instituto Superior Técnico - University of Lisbon.

1992 PhD in Mechanical Engineering, Instituto Superior Técnico - University of
Lisbon. Thesis: “Experimental analysis of turbulent recirculating flames”.

1987 MSc in Energy Transfer and Energy Technologies, Instituto Superior Técnico -
University of Lisbon. Thesis: “Fluidized bed combustion of Portuguese coal”.

1985 Mechanical Engineer, specialization in Applied Thermodynamics, Instituto
Superior Técnico - University of Lisbon.

Management

1988 Post-graduation in Strategic management in a context of innovation, CIDEC,
ISCTE - University Institute of Lisbon. (Curso para especialistas: "Estratégias
empresariais num contexto de inovagao").



Principal Professional Activities

Portugal:
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2021- ...

2021 - ...

2016-2019

2010-2014

2009-2014

2006-2016

Europe:
2022-...

2021-...

2019-2021

2015-...

2019-2021

2016-2019

2016-2019

2016-2019

Full professor of the Department of Mechanical Engineering, IST - Instituto
Superior Técnico - University of Lisbon.

High Level Representative (HLR) of Portugal in Eureka

President of IN*, Center for Innovation, Technology and Policy Research,
(http://in3.dem.ist.utl.pt)

President of the board of directors, Fundacdo para a Ciéncia e a Tecnologia,
(Portuguese National Science and Technology Foundation).

Member of the Board of Directors, Oeinerg - Oeiras Municipality Energy Agency.
(http://www.oeinerge.pt)

Member of the Board of Directors, Competitiveness and Technology Cluster for
Energy — Energyln. (http://www.energyin.com.pt/index.php?lang=en)

Director, MIT-Portugal Program (http://www.mitportugal.org).

Deputy- Chair of the European Commission Mission Board on “Climate-Neutral
and Smart Cities”

Member of the Executive Board of the EUREKA Association,
https://www.eurekanetwork.org

Member of the European Commission Mission Board on “Climate-Neutral and
Smart Cities”

Member of the Environmental Advisory Committee of Rolls Royce.

President of COST (European Cooperation in Science & Technology)
Association, https://www.cost.eu.

President of the Board, INL -International Iberian Nanotechnology Laboratory,
https://inl.int.

Member of the Governing Board, JRC — Joint Research Centre,
https://ec.europa.eu/info/departments/joint-research-centre _en.

Member of the Council, ESA - European Space Agency, https://www.esa.int.




2016-2019

2007

USA:

2013-2018

2015-2016

2011-2013

Member of the Council, ESO - European Southern Observatory,
https://www.eso.org/public/.

Chairman, “EFDA (European Fusion Development Agreement) Ad-Hoc Group on
Socio-Economics”, appointed to promote an assessment of the EFDA SERF
(Socio-Economic Research on Fusion) and propose recommendations for a future
research agenda in EU-FP7.

Member, U.S. National Academies Roundtable on Science and Technology for
Sustainability. The National Academies od Sciences, Engineering and Medicine,
U.S.A.

Member, Committee on Pathways to Urban Sustainability: Challenges and
Opportunities for the United States. The National Academies od Sciences,
Engineering and Medicine, U.S.A.

Member, Committee on Sustainability Linkages in the Federal Government, The
National Academies of Sciences, Engineering and Medicine, U.S.A.

University Appointments

2010 - ...

2006-2016

Full professor of the Department of Mechanical Engineering, IST - Instituto
Superior Técnico - University of Lisbon.

Research Scholar at MIT - Massachusetts Institute of Technology, USA.

2010-2016, 2020 - ... Director of the IST Energy Initiative.

2010-2016

2008-2016

2008-2016

2007-present

2007-2016
2007-2016
2013-2015

2005-2012

2001-2010
2009-2010

Coordinator of the “Sustainable Energy Systems for Renewables” track of the
European Institute of Innovation &Technology doctoral program on “Sustainable
Energy”. (http://eit.europa.eu/education/kic-doctoral-programmes/)

Head, “Environment and Energy” Section of the Mechanical Engineering
Department, IST.

Member, Senate of the Mechanical Engineering Department, IST.
Research Affiliate, MIT-Massachusetts Institute of Technology.
Coordinator, Doctoral Program on “Sustainable Energy Systems”, IST.
Coordinator, Executive Program on “Sustainable Energy Systems”, IST.

President, Scientific Council of the Center for Innovation, Technology and Policy
Research, IN™. (http://in3.dem.ist.utl.pt).

President, Center for Innovation, Technology and Policy Research, IN+.
(http://in3.dem.ist.utl.pt)

Associate professor, IST.
Member, Scientific Council, IST.



2005-2006

2005-2006
2003-2005
1999-2006

1999-2000
1998-2003
1993-2001
1985-1993

Head, “Environment and Energy” Section of the Mechanical Engineering
Department, IST.

Coordinator, MSc Program on “Engineering Design”, IST.
Deputy director, Center for Innovation, Technology and Policy Research, IN+.

Coordinator, International Student Exchange Programs at the Mechanical
Engineering Department, IST.

Member, Pedagogical Council, IST.

Board member, Center for Innovation, Technology and Policy Research, IN+.
Assistant Professor, IST.

Teaching Assistant, IST.

Selected Governmental Advisory Activities

Portugal
2021

2020-2021

2013-2014

2011-2014

2010-2014

2011-2013

2004

Coordinator of the study “Energy Storage in Portugal”, available at
https://www.observatoriodaenergia.pt/pt/comunicar-
energia/post/8931/armazenamento-de-energia-em-portugal/

Technical Coordinator, taskforce for defining a strategy for waste to contribute to
the decarbonization of the Portuguese economy.

Coordinator, “Portuguese Strategic Plan for Urban Waste Management - 2020”.
Ministry for the Environment, Spatial Planning and Energy.

Coordinator, “Portuguese Strategy for Waste Management: 2011-2020”. Ministry
for the Environment, Spatial Planning and Energy.

Portuguese representative at the Steering Group of the European Strategic Energy
Technology Plan, European Union SET-Plan. Ministry for Education and Science.
(http://ec.europa.eu/energy/technology/set_plan/set_plan_en.htm)

Member, Standing Bilateral Commission USA-Portugal, representing the Minister
of Science. Ministry of Foreign Affairs.

Coordinator, Ministry of Economy committee created to contribute to the National
Sustainable Development Strategy.

OECD- Organisation for Economic Co-operation and Development

2005-2006

Member, Steering group of the Project on “Global Infrastructure Needs: Prospects
and Implications for Public and Private Actors” that resulted in the report:
“Infrastructure to 2030: Main Findings and Policy Recommendations “.
(http://www.oecd.org/futures/infrastructureto2030/40953 164.pdf)



Professional Societies and Associations
e Member of the International Society for Industrial Ecology (ISIE)

e Member, Portuguese Society of Engineers (OE)



1 RESEARCH

1.1 Current Research Interests and Profile

Industrial ecology methods and tools

My research interests in industrial ecology tools and methods are broad, covering the whole
field. I started with Life Cycle Assessment and I aimed at extending the existing tools to other
dimensions. I worked in combining LCA with the classical economics formulation of activity
analysis in order to pioneer a new method, Life Cycle Activity Analysis. I have also worked on
EIO (Economic Input-Output) extensions of LCA, resulting on hybrid EIO-LCA methods.
Aiming to characterize the metabolism of economies and to support a new approach to industrial
symbiosis, I developed work on MFA (Material Flow Analysis). In order to have a direct
practical impact on industrial operations, I engaged in fieldwork to get the empirical data on the
performance of industrial facilities and to develop models for characterizing end-of-life
processing operations and full infrastructures, with particular emphasis on materials recovery. In
Portugal, I have coordinated the design of most of the Producer Responsible Organizations that
are responsible for EoL processing of products namely for vehicles, electric and electronic
products, batteries or tyres.

Energy planning models are also part of my research agenda due to the critical relevance of
renewable energy sources for the design of sustainable energy systems. I have been particularly
involved in developing and applying novel enhancements in the time resolution of energy
planning tools to underpin strategies to support the design of energy systems to accommodate the
variability inherent in many renewable energy sources.

The metabolism of the economy - contributions to a green business agenda

My research focus on the metabolism of the economies brought a stronger analytical basis to
discussions on why dematerialization in not occurring, considering that direct material input
(DMI) per capita is positively correlated with gross domestic product per capita, and this
developed into significant research on how business models could incorporate environmental
concerns and develop green agendas. A direct application of this research has been in designing
the Portuguese national plans for waste management. Another particular focus was given to the
automobile sector and on the development of new business approaches that would optimize the
environmental and economic dimensions of materials recovery at end-of-life. I have also been
contributing to the ecodesign of automotive components, particularly through the incorporation
of natural fibers in composite materials.

Urban Metabolism

I am developing a digital twin for cities, to model, with the spatial resolution of a building, the
energy consumption, the renewable energy generation and the material circularity dynamics in
order to advance the energy transition required to promote carbon-neutral cities and a circular
economy. I am focused on research to advance the state of the art of urban metabolism as a
guiding framework for urban development, making use of industrial ecology principles, by
establishing a robust and standard method to quantify the urban metabolism of cities across the
world, so that one may use compatible data sources and material types, to derive policies to
promote resource efficiency and sustainable growth pathways.
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environment”. Boundary-Layer Meteorology, 122 -1, pp. 217-241.

Ledo A., Ferrdo, P., Teixeira, R., Sartor, S. (2007) “Biopolymers Applications on
Automotive Industry”. In: Biopolymers Technology, pp. 165-195. Edited by A. C.
Bertolini. Editora UNESP.

Ferrdo P. (2007) " Industrial ecology: a step towards sustainable development”. In: A
Portrait of State-of-the-Art Research at the Technical University of Lisbon, pp. 357-383.
Edited by M. Seabra Pereira. Springer.

Dijkema G.P.J., Ferrdo, P., Herder P.M. and Heitor M.V. (2006) “Trends and opportunities
framing innovation for sustainability in the learning society”. Technological Forecasting
and Social Change, 73, pp. 215-227.
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

&3.

&4.

Ferrdo P. and Amaral, J. (2006) “Assessing the economics of auto recycling activities in

relation to European Union Directive on End of Life Vehicles”. Technological Forecasting

and Social Change, 73, pp. 277-289.

Niza S. and Ferrdo, P. (2006) “A transitional economy’s metabolism: The case of
Portugal”. Resources, Conservation and Recycling, 46, pp.265-280.

Ferrdo P. and Amaral J. (2006) “Design for recycling in the auto industry: new approaches

and new tools”. Journal of Engineering Design, 17 - 5, pp. 447-462.

Ferrdo P., Nazareth, P. and Amaral, J. (2006) “Strategies for meeting EU end-of-life
vehicles re-use/recovery targets”. Journal of Industrial Ecology, 10 - 4, pp. 77-93.

Ferrdo P. and Nhambiu, J. (2006) “The use of EIO-LCA in assessing national
environmental polices under the Kyoto protocol: the Portuguese economy”. Int. J. of
Technology, Policy and Management, 6, pp. 361-371.

Amaral J., Ferrdo, P. and Rosas, C. (2006) “Is recycling technology innovation a major
driver for technology shift in the automobile industry under an EU context?”. Int. J. of
Technology, Policy and Management, 6, pp. 385-398.

Ferrdao P. (2006) “Economy’s metabolism: Indicators, scales, and technology”. In:
Rethinking Science Systems and Innovation Policies. Edited by J. P. Contzen et al..
Purdue University Press.

Canas A., Ferrdo, P. and Concei¢ao, P. (2003) “A new environmental kuznets curve?
Relationship between direct material input and income per capita: evidence from
industrialized countries”. Ecological Economics, 46 - 2, pp.217-229.

Ehrenfeld J., Ferrdo, P. and Reis, 1. (2002) “Tools to support innovation of sustainable
product systems”. In: Knowledge for the Inclusive Development, pp.417-434. Eds. D.
Gibson et al., Quorum Books.

Ferrdao P., Reis, I. and Amaral, J. (2002). “The Industrial Ecology of the Automobile: a

Portuguese perspective”. International Journal of Ecology and Environmental Sciences, 28,

pp. 27-34.

Ferrdo P., Heitor, M. V., Salles R. (2002) “On the accuracy of scalar dissipation
measurements by laser Rayleigh scattering”. In: Laser Techniques For Fluid Mechanics,
pp.: 133-143. Eds. R.J. Adrian et al., Springer.

Giacommucci, M. Graziolo, P. Ferrdo and A. Caldeira Pires (2002) “Environmental
assessment in the electromechanical industry”. In: Knowledge for the Inclusive
Development, pp. 465-476. Eds. D. Gibson et al., Quorum Books.
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85.

86.

87.

88.

&9.

90.

91.

92.

93.

94.

95.

96.

Thore S. and Ferrao, P. (2002) “The environmental impact of new products”. In:
Technology Commercialization: DEA and related analytical methods for evaluating the use
and implementation of technical innovation, pp. 277-290. Edited by S. Thore, Kluwer
Academic Publishers.

Freire F., Figueiredo, A. and Ferrdo, P. (2001) “Modeling high-temperature, thin-layer,
drying kinetics of olive bagasse". Journal of Agricultural Engineering Research, 78 -4,
pp- 397-406.

Correia D.P., Ferrao, P., and Caldeira-Pires, A. (2001) “Advanced 3D emission
tomography flame temperature sensor”’, Combustion Science and Technology, 163,
pp. 1-24.

Freire F., Thore, S. and Ferrdo, P. (2001) “Life Cycle Activity Analysis: Logistics and
environmental policies for bottled water in Portugal”, OR Spektrum, 23 - 1, pp. 159-182.

Ferrao P., Heitor, M. V. (2000) “Integrating environmental policy and business strategies:
The need for innovative management in industry”. In: Science Technology and Innovation
Policy: opportunities and challenges for the knowledge economy. pp. 503-518. Eds. D.
Gibson et al., Quorum Books.

Freire, F., Ferrdo, P., Reis, C., Thore, S. (2000) “Life Cycle Activity Analysis Applied to
the Portuguese Used Tire Market”, SAE Transactions, 2000, 109, pp.1980-1988. American
Technical Publishers, pp 317-326.

Correia D., Ferrdo, P. and Caldeira-Pires, A. (2000) “Flame three-dimensional tomography
sensor for in-furnace diagnostics”. Proceedings of the Combustion Institute, 28,
pp-431-438.

Ferrdo P., Heitor, M. V., Matos, M.F., Salles, R. K. (1999) “Turbulent Scalar Mixing in
Coaxial Jet Flows”. In: Turbulence and Shear Flow-1, pp. 785-790, eds. Sanjoy Banerjee
and John K. Eaton, Begell House.

Caldeira-Pires A., Ferrdo P. and Carranca, J. N. (1999) “Life Cycle Analysis as a Business
Strategy for the Process Industry”, Journal of the Braz. Soc. Mechanical Sciences, 21 - 2,
pp-332-331.

Freire F., Ferrdo, P. and Figueiredo, A. (1999) “Thermal analysis and drying kinetics of
olive bagasse". Drying Technology, 17 - 4&5, pp. 895-907.

Ferrdo P., Heitor, M.V. (1998). "Probe and optical diagnostics for scalar measurements in
premixed flames", Experiments in Fluids, 24 - 5&6, pp. 389-398.

Ferrdo P., Figueiredo, A. and Freire, F. (1998) "Experimental analysis of the drying
kinetics of a food product". Drying Technology, 16 - 8, pp. 1687-1702.
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97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

Duarte D., Ferrdo, P., Heitor, M.V. (1998) "Turbulence statistics and scalar transport in
highly sheared premixed flames". Journal of Flow, Turbulence and Combustion, 60 - 4,
pp- 361-376.

Ferrdo P., Heitor, M. V. (1998). "Simultaneous velocity and scalar measurements in
premixed recirculating flames", Experiments in Fluids, 24 - 5&6, pp. 399-407.

Caldas F., Duarte, D., Ferrdo, P., Heitor M.V. and Pope C. (1997). "On the use of laser
Rayleigh scattering to study the aerothermochemistry of recirculating premixed flames".
In: "Developments in Laser Techniques and Fluid Mechanics", pp. 439-454. Eds. Adrian et
al., Springer Verlag.

Ferrdo P., Heitor, M.V., Moreira A.L. and Silva T. (1997). "Experiments in turbulent
flames: from industrial to laboratory scale", Thermal Science, VINCA Institute of Nuclear
Sciences, 1 - 2, pp. 3-26.

Correia D.P., Ferrdo, P., Heitor, M.V. and Silva, T.F. (1996). "Glass Furnace Technology
for Reduced Emissions Based on Advanced Control and Monitoring", Glastechnische
Berichte-Glass Science and Technology, 69 -10, pp. 305-310.

Ferrdo P. and Heitor, M.V. (1995). "Turbulent Mixing and Non-gradient Diffusion in
Baffle Stabilized Flames. In: "Turbulent Shear Flows - 9", pp. 427-438. Eds. Durst et al.,
Springer Verlag.

Duarte D., Ferrao, P. and Heitor, M. V. (1995). "Flame Structure Characterisation Based on
Rayleigh Thermometry and Two-Point Laser-Doppler Measurements". In: "Developments
in Laser Techniques and Applications to Fluid Mechanics ", pp. 185-200. Eds. Adrian et
al., Springer Verlag.

Ferrdo P., Heitor, M.V. (1994). "Optical Analysis of Turbulent Heat Transfer in Disc-
stabilized Flames". In: "Non-intrusive Combustion Diagnostics", pp. 441-448. Eds. K.K.
Kuo and T.P., Begell House.

Fernandes E.C., Ferrdo, P., Heitor, M.V. e Moreira, A. L. N. (1994). "Velocity-
Temperature Correlations in Recirculating Flames with and without Swirl". Experimental
Thermal and Fluid Science, 9 - 2, pp. 241-249.

Fernandes E.C., Ferrdo, P., Heitor, M.V., Moreira, A.L.N. (1993). "Velocity temperature
correlations in recirculating flow with and without swirl". In: Engineering Turbulence
Modelling and Experiments, pp. 857-866. Eds. W. Rodi and F. Martelli, Elsevier Science
Publishers.

Ferrdo P., Heitor, M.V. (1993). "Probe and optical sensors for the analysis of turbulent heat

transfer in recirculating flames": In: Energy Efficiency in Process Technology, pp. 301-
310. Ed. P.A. Pilavachi, Elsevier Applied Science.
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108.

109.

110.

111.

1.4

Ferrdo P. and Heitor, M. V. (1992). "Probe and optical techniques for simultaneous scalar-
velocity measurements". In: Combusting Flow Diagnostics, pp.169-231, Eds. D.F.G.
Durao et al, Kluwer Academic Publishers.

Durao D.F.G., Ferrdo, P., Gulyurtlu, I. and Heitor, M.V. (1990). "Combustion kinetics of
high-ash coals in fluidized beds". Combustion and Flame, 79, pp. 162-174.

Durao D.F.G., Ferrdo, P. and Heitor, M.V. (1989). "On modelling the burning of a high ash
coal in a fluidized bed". Combustion Science and Technology, 64, pp. 81-95.

Durao D.F.G., et al (1988). "Fuidised bed combustion of coals and different types of
wastes". In: Fluidized Bed Combustor Design, Construction and Operation, pp. 27-36,
Eds. P.F. Sens e J.K. Wilkinson, C C E, Elsevier Applied Science - London.

Technical Reports (selected)

P. Ferrdo et al. (2013) “Metabolism of urban areas - key Indicators for Asia and the Pacific
2011”. Report to the Asian Development Bank.

C. Dopazo et al. (2012) “An infrastructure roadmap for Uzbekistan”. Paulo Ferrdo was the
coordinator of the “urban services sector roadmap”. An Asian Development Bank project.
http://www.adb.org/sites/default/files/projdocs/2013/44402-012-reg-tacr-02.pdf

C. Dopazo et al. (2012) “An infrastructure roadmap for Kazakhstan”. Paulo Ferrdo was the
coordinator of the “urban services sector roadmap”. An Asian Development Bank project.
http://www.adb.org/projects/documents/preparation-sector-road-maps-central-and-west-
asia-kazakhstan-tacr

P. Ferrdo, P. Ribeiro, A. Lopes, C. Silva, G. Pereira, A. Pina (2011) “Life Cycle
Assessment of the Alto Sabor Pumped-storage hydro dams system”. Report to the
Electricity of Portugal.

P. Ferrdo, A. Zurita, M. Quang Tran, A. Soria, G. Borrelli, and C. Ehrer (2007) “ An
assessment of the EFDA SERF program: future directions. A review of SERF 1997-2006
and recommendations and guidelines for a future research agenda”. Report to the European
Commission.

E. Neves, A. Monteiro, M. Fonseca, M. Cruz e P. Ferrao (2007) “Design of the new
Scientific, Technological and Human Resources organization of the National Institute for
Engineering and Industrial Technology, in the context of its transformation in the National
Laboratory for Energy and Geology”. Report to the Council of Ministers of the Portuguese
Government. (In Portuguese).

P. Ferrdo, J. Parente and J. Macedo (2007) “Analysis of business opportunities associated

with Transforming Biomass into Energy in the islands of the Azores”. Report to the
Regional Government of the Azores. (In Portuguese).
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o P. Ferrdo, L. Rosado, S. Niza, (2007) “Materials balance for the city of Lisbon”, Report to
the Energy Agency of the Lisbon Municipality.

o P. Ferrdo, J. Amaral (2003) “Design of a producer responsibility organization (PRO) to
manage the integrated system for End of life tires processing, for the manufacturers to
assume their extended producer responsibility in Portugal” Report produced to the
Association of automobiles manufacturers —ACAP.

o P. Ferrado, P. Silva, P. Ribeiro (2002) “Design of a producer responsibility organization
(PRO) to manage the integrated system for End of life vehicles (ELV) processing, for the
manufacturers to assume their extended producer responsibility in Portugal” Report
produced to the Association of automobiles manufacturers —ACAP.

o P. Ferrao (2000) “Suppliers Within an Ecologically Aware Automotive Sector”. Report to
the European Commission.

1.5 Research funding: grants and contracts (selected)

2020-2023 MIT-Portugal Program — Flagship project “C-TECH, Climate Driven Technologies
for Low Carbon Cities”. IST Budget: 631.000 €.

2020-2023 CMU-Portugal Program— Flagship Project “Bee2WasteCrypto” — IST Budget:
466.000 €.

2006-2017 MIT-Portugal Program — Director of the Program. Overall Portuguese Budget for
Portuguese Universities: 42.000.000 €.

2006-2016 MIT-Portugal Program — Director of the Program. Overall Portuguese Budget for
Portuguese Universities: 42.000.000 €.

2006-2014 Portuguese Foundation for Science and Technology, Principal Investigator,
“Sustainable Energy Systems Research Project - MIT-Portugal Program”.
Budget: 1.413.343 €

2006-2012 Portuguese Foundation for Science and Technology, Principal Investigator,
“Engineering Systems Research Project under the MIT-Portugal Program”.
Budget: 1.768.943 €.

2010-2013 Portuguese Foundation for Science and Technology, Principal Investigator, “New
energy systems modeling platforms for dynamic energy supply and demand on
local and regional scales: Case study of building-integrated microgeneration in Sao
Miguel, the Azores”.

Budget: 107.712 €

2011-2012  Asian Development Bank, Principal Investigator for the urban services sector

roadmap, “Preparation of Sector Road Maps for Central and West Asia”.
Budget: 290.000 €
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2007-2010

2012-2015

2001-2003

2001-2003

2002-2003

2002-2003

2003-2006

2003-2005

2006

2007-2009

Portuguese Foundation for Science and Technology, Principal Investigator,
“Development of cooperative Eco-design methods and tools applied to automotive
components' design: the case study of natural fiber based composite materials”.
Budget: 194.761 € (IST component)

Portuguese Foundation for Science and Technology, Principal Investigator,
“Integrated geo-referenced model for sustainable urban metabolism”.
Budget: 115.000 €

Ministry of Economy, Principal Investigator, “Strategies for innovative
development of the Portuguese auto-interiors industry”
Budget: 55.935 €

Ministry of Economy, Principal Investigator, “EcoTech — Strategies for the
development of an eco-efficient automotive industry in Portugal”
Budget: 185.199 €

Association of automobiles manufacturers —ACAP, Principal Investigator, “Model
of the end-of-live vehicles processing infrastructure in Portugal”
Budget: 60.853 €

Ecometais, Principal Investigator, “Techno-economic models of a shredder,
including auto-shredding residues processing”
Budget: 75.000 €

Ministry of the Environment, Principal Investigator, “Development of an integrated
waste management information system for Portugal”
Budget: 400.000 €

Ministry of Economy, Principal Investigator, “Sustainable Development strategies
for Aveiro”
Budget: 137.978 €

Regional development agency, Principal Investigator, “Design of an Eco-Industrial
Park at Chamusca, the EIP of Relvao”
Budget: 60.000 €

Electricity of Portugal, Principal Investigator, “Life Cycle Assessment of the Alto
Sabor Pumped-storage hydro dams system”
Budget: 190.000 €

1.6 Awards and Recognition

2021 Awarded the title of “Distinguished IST Professor”

2013 Elected to the Council of the International Society for Industrial Ecology
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2010

2010

2006

2000

2000

1998

1998

1985

Appointed to Oeiras Municipality Energy Agency Board of Directors
Elected as Director of the IST Energy Initiative.

R&D 2006 Prize from the Portuguese Green Dot Society, awarding the contribution of
the book “Industrial Ecology and Food packaging in Portugal” by P. Ferrdo, P. Ribeiro
and P. Silva.

“Best paper award” SAE-Society of Automotive Engineers - Total Life Cycle
Conference, April 26-28, Detroit, Michigan, USA. Paper: F. Freire, P. Ferrao, C. Reis and
S. Thore (2000) “Life Cycle Activity Analysis applied to the Portuguese used tire
market”.

Advisor of the laureate for the German Engineers Society Prize “Forderpreis” to the best
Final Project in Mechanical Engineering in 1999, attributed to Reinhardt Stork. He
developed his final Project at IST in the context of the Socrates/Erasmus program.
Awarded project: “Development strategies and technologies for End of Life Vehicles
(ELV) processing in Portugal, based on the experience of the German and Dutch
systems”.

Awarded with a Window on Science (WOS) program at the U. S. Air Force Research
Laboratories - Wright Patterson Air-Force Base, Ohio. This program is intended to
facilitate technical interactions on fundamental research via direct contact between
distinguished foreign researchers and U. S. Air Force Research Laboratory scientists and
engineers.

Awarded a visiting scientist program in the Japanese National Research Laboratory of
Metrology, Tsukuba, Japan.

Prize for the Best Mechanical Engineering graduate at IST, during the commemorations
of IST 75th anniversary.

2 TEACHING

2.1 Courses taught

2021-Present Energy and Sustainability, master degree

2001-present Industrial ecology, master degree.

2003-present Interdepartmental Seminars on Sustainable Development and Innovation,

graduate and undergraduate levels.

2007-2016  Energy Management, graduate and undergraduate levels.

2001-2004  Economy, Energy and the Environment, graduate level.
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2001-2006

1997-2001

1995-2006

1994-1997

1994-1995

1987-1988

1986-1995

1985-1986

Industrial Ecology and Environmental Policy, graduate level.
Environment, Energy and Development policies, graduate level.

Energy and Environment, undergraduate level.

Experimental Methods in Energy and Environment, undergraduate level.
Analysis of Energy Systems, undergraduate level.

Heat transfer, undergraduate level.

Thermodynamics, undergraduate level.

Applied Mechanics, undergraduate level.

2.2 Post Doctoral Associates

2008-Present Samuel Niza, Portuguese, “Industrial Ecology — Urban Metabolism”

2012-Present André Pina, Portuguese, “Energy planning and urban metabolism quantification

2009-2012

2009-2010

2008-2011

2008-2009

2008-2009

2007-2008

methods”
Carlos Silva, Portugal, “Sustainable energy systems”

Sandra Luz, Brazilian “Ecodesign applied to components based on fibers
composites”

Christos Ioakimidis, Greek, “Sustainable energy systems”
Sandra Luz, Brazilian, “Ecodesign based on natural fibers composites”

Joao Melo, Portuguese, “Energy systems modeling — the role of carbon capture
and sequestration”

Eloy Casagrande, Brazilian, “Green Design”.

2.3 Current Doctoral Students — Doctoral Advisor

o Melissa Costa, “The roles of green H2 and CO2 capture in the cement sector
decarbonisation”.

o Francisco Capucha, “Eco-design of Clinker and Cement”.

o Juan Henriques, “Industrial Symbiosis: a strategy for circular economy”.
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2.4 Past Doctoral Students — Doctoral Advisor

Doctoral Program on Sustainable Energy Systems at IST — MIT-Portugal Program

2022 Sénia Cunha, “The metabolism of economies: methodological developments and
policies for resource efficient economies”. Current Position: Leiden University

2018 Jodo Aleluia, “Assessing the sustainability impacts of Municipal Solid Waste
treatment approaches in developing Asia”. Current position: UNEP.

2018 Claudia Sousa Monteiro, “Building energy modeling at urban scale using muti-
detail archetypes: addressing the uncertainties and applications”. Current position:
ADENE.

2018 Khadija Benis, “Building Integrated Agriculture (BIA) in urban contexts —
methodological contributions to sustainability assessment”. Current position:
Researcher at MIT.

2018 Gongalo Pinto Mendes, Design of multi-building microgrids”. Current Position:
Lappeenranta — Lahti University of Technology LUT - Department of Energy

2017 Ivan Andric, “The assessment of District Heating Potential in a Context of
Climate Change and building Renovation”. Current position: IE Business School,
Abu Dhabi, United Arab Emirates.

2016 Mihal Monit, “Patterns and determinants of material consumption”. Current
position: Consultancy in London.

2013 Gongalo Cardoso, “Distributed Energy Resources for a Sustainable Built
Environment”. Current position: Lawrence Berkeley National Laboratory, USA.

2013 Hana Gerbelova, “Carbon Capture and Storage Technology Implementation in
the Portuguese Energy System”. Current position: JRC's Institute for Energy and
Transport, Petten, the Netherlands.

2012 André Pina, “Advanced modeling of energy systems: the S. Miguel island case
study”. Current Position: EDP — Electricity of Portugal.

2012 Leonardo Rosado, “Material Flow analysis in urban systems: the Lisbon case
study”. Current position: Researcher at Chalmers University of Technology,
Sweden.

2012 Daniel Weismann, “Strategies and tools for the urban metabolism

characterization”. Current position: Consultant and co-founder of “Co-urbanize”
in Boston, USA.

2011 Kiti Suomalainen, “Integration of renewable energy resources in sustainable
energy systems”. Current position: Research Fellow at the University of Auckland
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Business School — Energy Center. New Zealand.

Doctoral Program on Leaders for Technical Industries — MIT-Portugal Program

2013

Eduardo Santos, “Mapping, Modeling and Improving the WEEE treatment and
recovery: a Portuguese case study”. Current position: Managing Partner of
3Drivers.

Doctoral Program in Mechanical Engineering at IST

2010

2010

2008

2008

2006

2005

2004

2001

Cristiano Alves, “Ecodesign based on the use of natural fibers based
composites”. Current position: Assistant Professor at the Federal University of
Rio Grande do Norte, Natal, Brazil.

Maria Jodo Rodrigues, “Building integrated photovoltaics (BiPV) technology
diffusion into Portuguese urban areas”. Current position: Director of Lisboa
enova- Lisbon Energy Agency, Portugal.

Armando Pinto, “Buildings Life Cycle Assessment”. Current position: Senior
researcher at the National Laboratory on Civil Engineering, Portugal.

Marta Panao “Building energy efficiency indicators: influence of urban
morphology and microclimatic environment”. Current position: Assistant
Professor at the University of Lisbon, Portugal.

Fausto Freire, “Life Cycle Assessment and the optimal distribution of natural
resources”. Current position: Associate Professor at the University of Coimbra.

29

José Amaral “Development of an Ecodesign methodology for the automobile”.
Current Position: Technical Manager of Valorcar, Portugal.

Jorge Nhambiu, “Economic Input-Output Life Cycle Assessment: the Portuguese
case study”. Current position: Professor at Eduardo Mondlane Univeristy, Former
Minister for Science — Government of Mozambique, Mozambique.

Duarte Pupo Correia, “Development of tomographic techniques for turbulent
flame diagnostics”. Director at the Espirito Santo Bank.

Doctoral Program in Environmental Engineering at IST

2011

2008

Inés Costa, “The challenge of industrial symbiosis: a scientific contribution to the
development of industrial symbiosis in Portugal”.

Paulo Ribeiro, “Waste management in Portugal: modeling the interaction
between economic development and waste management infrastructures”.
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2007

2007

Aldina Soares, “The environment as a stimulus for technological innovation: the
auto sector”. Current position: Assistant Professor at the Politécnico de Setubal,
Portugal.

Samuel Niza, “The metabolism of the Portuguese Economy”. Current Position:
Manager of Circular.
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