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Areas of Expertise
• Societal Exergy Analysis
• Energy System Economics
• Energy Return on Investment (EROI)
• Lithium-Ion Battery Modeling
• Heat Transfer
• Thermodynamics
• Fluid Dynamics

• Conventional Energy Systems
• Renewable Energy Systems
• Alternative Energy Systems
• Thermal Systems
• Lighter-Than-Air Systems
• Balloons
• Control of Multi-Vehicle Systems

Courses Taught
Calvin University

• ECON 233–The Economics of Energy and Sustainability
• ENGR 181–Engineering Graphical Communication Laboratory
• ENGR 184–Sustainability Challenges
• ENGR 202–Statics and Dynamics
• ENGR 209–Introduction to Conservation Laws and Fluid Mechanics
• ENGR 319–Introduction to Thermal-Fluid Sciences (Thermo., Fluids, & Heat Transfer)
• ENGR 328–Intermediate Thermal/Fluid Sciences and Design
• ENGR 333–Thermal Systems Design (including power systems)
• ENGR 382–Engineering Instrumentation Laboratory
• ENGR 384–Sustainability Analysis
• ENGR 390–Introduction to Aircraft & Aircraft Engine Design (Independent Study)
• ENGR W80–Sustainable Energy Systems
• IDIS 150–Developing the Christian Mind (focus on Global Climate Change)
• IDIS W12–The South African Miracle—Challenges and Accomplishments in Politics and Industry

South Africa

• Introduction to Solar Energy, Stellenbosch University, Centre for Renewable and Sustainable Energy Studies
• Conventional Energy Systems, Stellenbosch University, Centre for Renewable and Sustainable Energy Studies
• Wind and Hydro Power, Stellenbosch University, Centre for Renewable and Sustainable Energy Studies
• RAC 441–Refrigeration and Air-Conditioning, Cape Pensinula University of Technology

Research Interests
• Role of energy in the economy, including economic growth and the rebound effect
• Energy-sustainability interactions in developing world contexts
• Energy Return on Investment (EROI)
• Green Revolving Funds (GRFs)
• Alternative and renewable energy systems including wind, solar, geothermal, and hydro
• Balloon and lighter-than-air vehicle system design and optimization
• Biological analogs for robotic group behavior
• Passive trajectory control for stratospheric balloon systems
• Thermal systems optimization
• Survivable systems for planetary exploration
• Multi-component transient system simulation techniques
• Super-fast numerical equation solvers
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Employment and Appointments
Aug 2002–

present
Professor of Engineering, Calvin University, Grand Rapids, MI
• Full Professor: May 2008
• Tenured: May 2005

Jan 2024–
present

Extraordinary Professor, Stellenbosch University, Faculty of Economic and Management Science,
School for Public Leadership, Stellenbosch, South Africa

Apr 2023–
present

Virtual Visiting Research Fellow, Univesity of Leeds, Faculty of Environment, School of Earth
and Environment, Leeds, England

Jun–Aug
2016

Visiting Scholar, Stellenbosch University, Stellenbosch, South Africa
• Module Lecturer
• Research Fellow

Jan–Dec 2009 Visiting Scholar, Stellenbosch University, Stellenbosch, South Africa
• Module Lecturer
• Research Fellow
• Solar Water Heater Project Supervisor

Jan–Dec 2009 Visiting Scholar, Cape Peninsula Univ. of Technology, Cape Town, South Africa
• BTech Lecturer
• MTech Thesis Advisor
• BTech Capstone Project Supervisor

Sep 1997–
Sep 2023

Senior Engineer, Global Aerospace Corporation, Irwindale, CA
• Member of Board of Directors
• Vice-President of East Coast Operations, Sep 1997–July 2002

Sep 1995–
Aug 1997

Member of Technical Staff, NASA Jet Propulsion Laboratory, Pasadena, CA
• Advanced Thermal and Structural Technology Group

Aug 1989–
Aug 1995

Graduate Research Assistant, University of Illinois, Urbana-Champaign, IL
• Air-Condititioning and Refrigeration Center (ACRC)

Sep–Dec 1992 Short-course Lecturer, University of Cape Town, Cape Town, South Africa
• Taught Simulation and Optimization of Refrigeration and Air-conditioning Systems

Summers
1988, 1989

Engineering Aide, Smiths Industries, Grand Rapids, MI

Education
1991–1995 Ph.D., University of Illinois, Urbana-Champaign, IL, Mechanical Engineering

Dissertation: Performance and Optimization of Microchannel Condensers

1989–1991 M.S., University of Illinois, Urbana-Champaign, IL, Mechanical Engineering
Thesis: Thermal Performance Analysis of an Evaporator-Intercooler Module for a Lorenz Cycle

1985–1989 B.S., Calvin University, Grand Rapids, MI, Engineering
Senior Project: Can Recycling System

Patents
Dec 2009 Heun, M.K. and J. Wanner. “Oral Dosing Syringe.” U.S. Provisional Patent #61/266,352.

Grants
2024–2025 $89,000 Energy Economics grant for developing online energy and exergy database 1800–2020.

Fall 2021 Calvin Research Fellowship course release for writing Sustainability Challenges book.

January 2019 Calvin Research Fellowship course release for editing Beyond Stewardship book.

Summer 2018 $10,000 Calvin Center for Christian Scholarship grant for “Beyond Stewardship” faculty
workshop and book project

2016 $4463 Calvin Alumni Association grant for sabbatical in Ghana and South Africa

Spring 2015 Four-year $85,000 (total) Major Research Project award for collaborative sustainability research
at Calvin University, 2015–2019

2014-15 $2135 Calvin Center for Christian Scholarship working group grant for project entitled “The
Metabolic Economy”
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Fall 2012 $15,000 Verizon Foundation grant for Calvin Energy Recovery Fund (CERF)

2009 $5000 Calvin Alumni Association grant for sabbatical in South Africa

April 2005 $10,000 National Instruments software and equipment grant for Engineering Instrumentation class
to purchase additional LabVIEW® software and FieldPoint™ data acquisition systems

Honors and Awards
May 2023 Top Ten Download award for paper entitled “The Rise and Stall of World Electricity Efficiency:

1900–2017, Results and Implications For the Renewables Transition” (http://dx.doi.org/10.2139/
ssrn.4122765)

Apr 2023 Presidential Award for Exemplary Teaching, Calvin Univer-
sity. (https://calvin.edu/offices-services/provost/academic-awards/
presidential-award-for-exemplary-teaching/index.html, https://calvin.edu/news/

archive/on-a-mission-to-inspire-students-to-dream-bigger)

Nov 2022 Top Ten Download award for working paper entitled “Advancing the Necessary Foundations
for Empirical Energy Rebound Estimates: A Partial Equilibrium Analysis Framework.” (http:
//dx.doi.org/10.2139/ssrn.4216051)

July 2018 Editor’s choice award for paper entitled “From Theory to Econometrics to Energy Policy: Caution-
ary Tales for Policymaking Using Aggregate Production Functions” (https://doi.org/10.3390/
en10020203)

Spring 2015 Calvin University Professor of the Year (http://www.calvin.edu/chimes/2015/05/07/
class-of-2015-votes-matthew-heun-as-professor-of-the-year/)

9 Feb 2012 Calvin University Collaborative Change Award for “leadership in promoting a cul-
ture of sustainability” (https://calvin.edu/offices-services/provost/academic-awards/
collaborative-change-award/)

2 Sept 2010 Business Review West Michigan Greatest Green Initiative Award for Calvin Energy Recovery
Fund (CERF)

Spring 2009 Calvin University Professor of the Year finalist (1 of 10)

Spring 2004 Awarded Engineering Professor of the Year by students on “Engineers Day”

Spring 1997 JPL NOVA (Notable Organizational Value Added) Award for BARBE 2 flight

1989–1995 Shell Aids Fellowship in Mechanical Engineering, University of Illinois

1985–1989 Honors Scholarship, Calvin University

Honors and Awards (Former Students)
April 2020 Calvin University graduate John Sherwood named outstanding graduate teacher of

record at Clemson University, Clemson, South Carolina. https://www.facebook.com/

ClemsonGraduateStudents/posts/3276493859035812

May 2016 Calvin University graduate Jordan Hoogendam named Solar Industry Leader of the Year by the
Canadian Solar Industries Association (CanSIA) at their annual “Game Changer” awards gala in
Niagara Falls, Ontario.

Mar 2015 Calvin University graduate Emmanuel Legbetti named one of Consulting magazine’s Rising Stars
of the Profession (under 35) for his outstanding contributions to clients and the industries in which
he serves.

Nov 2012 Calvin University graduate Eric DeVries awarded Young Energy Professional of the Year for
Region 3 (Michigan, Indiana, Illinois, Iowa, Ohio, Minnesota and Wisconsin) by the Association of
Energy Engineers.

Dec 2010 Calvin University graduate Laura Rip awarded Young Energy Engineer of the Year by the
Association of Energy Engineers at its 33rd World Energy Engineering Congress in Washington, DC.

Nov 2009 CPUT BTech student Graham Gariseb (my advisee) awarded best project for solar water heater
research.
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Experience
Software

PFUSetup An R package to automate the setup process for the PFU database project. R package hosted at
https://github.com/EnergyEconomyDecoupling/PFUSetup.

PFUDatabase A targets pipeline for developing a societal exergy analysis database using the physical supply-use
table framework for energy conversion chain analysis. R package hosted at https://github.com/
EnergyEconomyDecoupling/PFUDatabase.

PFUAggDatabase A targets pipeline for aggregating societal exergy analysis results. R package hosted at https:

//github.com/EnergyEconomyDecoupling/PFUAggDatabase.

ReboundTools Analyze energy rebound in R. R package hosted at https://github.com/MatthewHeun/

ReboundTools.

IEATools Interact with IEA data in R. R package hosted at https://github.com/MatthewHeun/IEATools.

LMDIR Log-mean divisia index analysis in R. R package hosted at http://www.github.com/MatthewHeun/
lmdir.

Recca R energy conversion chain analysis. R package hosted at https://github.com/MatthewHeun/Recca.

matsindf Matrices in R data frames. R package at https://cran.r-project.org/web/packages/matsindf.

matsbyname Matrix mathematics that respects row and column names. R package at https://cran.r-project.
org/web/packages/matsbyname.

RCLabels An R package to assist manipulation of matrix row and column labels. R package
at https://cran.r-project.org/web/packages/RCLabels/. RCLabels was featured as a
Top 40 R package for December 2021.

Thesis Examinations

16 Nov 2023 Guedes, Rodrigo Miguel Faisca. Design and development of an interface for historical energy data.
Instituto Superio Tecnico, Lisbon, Portugal.

8 Apr 2021 Michalakakis, Charalampos (Harry). Resource efficiency in the chemical industry. Cambridge
University, Cambridge, England.

2 May 2012 Wakeford, Jeremy. Socioeconomic implications of global oil depletion for South Africa: vulnerabilities,
impacts and transition to sustainability. Stellenbosch University, Stellenbosch, South Africa.

Calvin University (Teaching)

Fall 2023 Developed innovative class-wide project on selecting a new date for campus carbon
neutrality to support Calvin University President Wiebe Boer. Project was featured
on Calvin University’s News and Stories page: https://calvin.edu/news/archive/

students-create-viable-path-for-calvin-university-to-achieve-carbon-neutrality-by-2030.
See student presentation at https://www.youtube.com/watch?v=kCGY7DX98N8. (ENGR 333)

Fall 2022 Developed innovative class-wide project on reducing carbon emissions from natural
gas heating in collaboration with Calvin University administration. Project was fea-
tured on Calvin University’s News and Stories page: https://calvin.edu/news/archive/

engineering-students-shifting-carbon-into-neutral-at-calvin-university. (ENGR 333)

Fall 2021 Developed class-wide low-carbon housing project in collaboration with Habitat for Humanity.
Project was featured on Calvin University’s News and Stores page: https://calvin.edu/

news/archive/engineering-students-provide-key-insights-for-habitat-for-humanity.
(ENGR 333)

Jan 2021 Developed innovative class-wide societal energy analysis project in collaboration with Leeds
University. (ENGR W84)

Fall 2019 Developed class-wide energy rebound project in support of research collaboration with Leeds
University. (ENGR 333)

Fall 2018 Developed innovative renewable electricity generation project to support Calvin University
physical plant. (ENGR 333)

Fall 2017 Developed innovative natural gas savings and co-gen project to support Calvin University physical
plant. (ENGR 333)
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Spring 2017 Developed innovative bottom-up electricity demand model project to support Calvin University
physical plant. (ENGR 333)

Fall 2015 Developed innovative building operations efficiency project to support Calvin University physical
plant. (ENGR 333)

Jan 2015 Developed innovative solar PV design project to support Calvin University. (ENGR W80)

Fall 2014 Developed innovative net zero design project studying nine homes in Grand Rapids, MI. (ENGR 333)

Jan 2014 Developed innovative solar PV design project to support Rehoboth, NM community. (ENGR W83)

Fall 2013 Developed innovative semester-long student assignment to operate a biofuel vehicle using on-campus
resources, exclusively. (ENGR 333)

Fall 2012 Developed innovative semester-long student assignment to design a geothermal HVAC system for
a new Calvin University building. (ENGR 333)

Fall 2011 Developed innovative semester-long student assignment to study the energy efficiency of LEED
buildings using the Calvin University Bunker Interpretive Center as a case study. (ENGR 333)

June 2011 Developed proposal for a Calvin University Center for Sustainability Engineering covering
faculty development, courses, and research in the Engineering Department.

Fall 2008 Developed innovative semester-long student assignment entitled Calvin Energy Efficiency Fund
wherein students prototyped a Green Revolving Fund aimed at reducing carbon emissions. Fund was
implemented by Calvin University in December 2008. (ENGR 333)

Spring 2008 Developed independent study course on aircraft engine design using Mattingly, Aircraft Engine
Design, AIAA.

Fall 2007 Developed innovative Carbon Emissions Trading Simulation (CETS) where students and
professors participated in a simulated carbon trading market for several weeks during a semester.
(ENGR 333)

Fall 2007 Developed innovative semester-long student assignment entitled Calvin University Carbon Neu-
trality Project where students investigated the question “What would it take to make Calvin
University carbon neutral?” (ENGR 333)

2005, 2007 Developed and co-led January-term overseas class for 18 students entitled “The South African Miracle:
Challenges and Accomplishments in Politics and Industry.”

Spring 2006 Developed independent study course on aircraft design using Raymer, Aircraft Design: A Conceptual
Approach, AIAA.

Fall 2005 Developed innovative off-grid energy independence project for advanced thermal systems class.
(ENGR 333)

Spring 2004 Developed new air-conditioning laboratory experiments for intermediate thermal-fluid sciences
course. (ENGR 328)

Spring 2004 Integrated industry-standard National Instruments LabVIEW software and FieldPoint data acqui-
sition systems into mechanical instrumentation laboratory. (ENGR 382)

Fall 2002 Upgraded team project assignments to include real-life thermo-economic analyses of Calvin
University co-generation power plant. (ENGR 333)

Calvin University (Research)

2018–2023 International collaborator on University of Leeds project lead by Paul Brockway entitled “Applying
thermodynamic laws to the energy-GDP decoupling problem.” I serve as the software architect in the
effort to build a database of energy and exergy flows through 155 countries.

July 2023 Member of organizing committee for International Exergy Economics Workshop, Challes-les-
Eaux, France.

June 2022 Member of organizing committee for International Exergy Economics Workshop, Cambridge,
England.

Summer 2022 Awarded engineering department sustainability research grant for project entitled “Energy and
human well-being.” Supervised student Ga Mien Le.

June 2021 Member of organizing committee for International Exergy Economics Workshop, Cambridge,
England (held virtually, due to coronavirus pandemic).
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Summer 2021 Awarded engineering department sustainability research grant for project entitled “Useful energy
and economic growth in society.” Supervised students Anjana Sainju and Julian Irtube.

June 2020 Member of organizing committee for International Exergy Economics Workshop, Cambridge,
England (held virtually, due to coronavirus pandemic).

June 2019 Session organizer for European Society for Ecological Economics conference 2019 (ESEE2019):
Advances in understanding the physical structures of economies: Materials, energy, and the
services they provide.

Summer 2019 Awarded engineering department sustainability research grant for project entitled “Creating a
Primary-Final-Useful Database for Humans and Animals.” Supervised student Paul Steenwyk
to answer the question “How have global intake and conversions of food and feed into useful human
and animal work changed since 1800?”

Summer 2019 Awarded engineering department sustainability research grant for project entitled “Societal Exergy
Analysis for Indonesia.” Supervised student Michelle Widjanarko to answer the question “Is
Indonesia’s current energy-economy trajectory sustainable?”

Summer 2019 Awarded engineering department sustainability research grant for project entitled “Societal Exergy
Accounting Analysis for South Korea.” Supervised student James Kim to answer the question
“What policies could be implemented to put S. Korea on a more-sustainable energy-economy trajectory?”

Summer 2018 Awarded engineering department sustainability research grant for project entitled “Societal Exergy
Accounting Analysis for Honduras.” Supervised student Noah Ver Beek to answer the question “Is
Honduras on a sustainable energy-economy trajectory?”

Summer 2015 Awarded engineering department sustainability research grant for project entitled “Internet of
Things Meets Building Energy Efficiency.” Supervised student Curtis Kortman to develop a
Raspberry Pi-based building monitoring system.

AY 2012–13 Awarded 2-course-release Calvin Research Fellowship (CRF) for project entitled “Economic devel-
opment transitions, energy and carbon constraints, and innovation.”

2012 Awarded $2,462 Calvin Alumni Association research grant for project entitled “Economic development
transitions, energy and carbon constraints, and innovation.”

Summer 2012 Awarded Kuipers Summer Student research fellowship for project entitled “Economic development
transitions, energy and carbon constraints, and innovation.” Supervised students Caleb Reese and
Lucas Timmer as they gathered data and investigated the role of energy in economic growth.

Summer 2011 Awarded Kuipers Summer Student research fellowship for project entitled “Development of a Super-
fast Numerical Equation Solver in Java.” Supervised students Tyler Helmus and Caleb Reese as
they developed parallelizable numerical equation solving software.

Spring 2010 Led Renewable Energy Organization (REO) student group to research, select, procure, and install
solar photovoltaic system at a Lake Michigan location.

Fall 2008–
Spring 2010

Faculty sponsor and mentor for Elizabeth Huyser’s successful proposal for a prestigious EPA Fellowship
on alternative energy systems.

Summer 2008 Awarded Calvin University summer research grant to study economic performance of demonstration
renewable energy projects on campus. Supervised student researcher (Elizabeth Huyser) to install
and maintain renewable energy systems and perform economic analyses.

Spring 2008 Awarded $5000 Calvin University Alumni Association grant for Jan–Dec 2009 sabbatical.

21 February
2007

Developed dynamic and well-received presentation to Michigan Governor Jennifer Granholm
on the Calvin University Demonstration Wind Turbine project. See http://www.calvin.edu/news/
releases/2006-07/granholm-visit.htm for details.

Spring 2007 Awarded $6000 Energy Office of the State of Michigan grant to develop and install a Demonstration
Wind Turbine in the Calvin University Ecosystem Preserve. Successfully managed student Wind
Energy Interest Group students and Physical Plant personnel to procure and install the turbine. See
http://wind.calvin.edu for details.

March 2007 Awarded $4000 software and equipment grant for the Calvin University Demonstration Wind
Turbine project to purchase FieldPoint hardware for instrumenting the demonstration wind turbine.
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Summer 2006 Awarded Calvin University summer research grant to study thermal, comfort, and energy performance
of Earthship houses in various climates. Supervised student researcher (Neal Kruis) to extend
EnergyPlus modeling software and perform field experiments.

Summer 2005 Awarded summer research grant to study refrigeration technology and electrification patterns in
South Africa. Supervised student researcher (Kayt Vincent) to extend exergy analysis techniques to
refrigeration systems to improve economic viability of refrigerators for rural, newly-electrified
regions of South Africa.

Summer 2004 Awarded $6000 Energy Office of the State of Michigan grant to develop and install a demonstration
solar thermal hot water snow melt system for the roof of DeVries Hall. Supervised student
Andrew Van Noord.

AY 2003–04 Served as mentor for Active Cavity Radiometer (ACR) Senior Design Project. Supported students
designing a device for studying global warming. Students presented work at a NASA Institute for
Advanced Concepts (NIAC) Fellows Meeting, April 2004.

Summer 2003 Evaluated options for solar power systems for Mars Microsatellites under a NASA Jet Propulsion
Laboratory (JPL) contract. Supervised students Sam Schoofs and Paul Sokomba.

Summer 2003 Awarded Calvin University summer research grant to study co-generation of electrical and
thermal energy from solar array systems. Research performed with student Jordan Hoogendam.

Calvin University and Community (Service)

Summer 2023 Co-developed and co-led (with colleagues Debra Rienstra, David Smith, David Koetje, Jamie Skillen,
and David Wunder) innovative Pedagogy of Sustainability faculty development workshop.

2022–2023 Member of Calvin University Community of Practice (COP) on Sustainability. Developed
new campus-wide Sustainability Designation and departmental Energy, Environment, and
Sustainability Engineering (EESE) concentration.

2018–2022 Chair of Calvin University environmental and energy stewardship committee.

2017–Present Chair of Calvin University engineering department facilities and finance committee.

2019–2021 Member of board of directors for West Michigan Environmental Action Council (WMEAC).

2017–2020 Calvin University faculty senator.

2010–2019 Calvin Energy Recovery Fund (CERF) manager.

Summer 2017 Co-developed and co-led (with colleagues Gail Heffner and Clarence Joldersma) innovative Global
Warming faculty development workshop.

2008–2014 Member of City of Grand Rapids Renewable Energy Team at the request of Mayor George
Heartwell.

Summers
2010 & 2012

Co-developed and co-led (with colleagues Gail Heffner and Clarence Joldersma) innovative Sustain-
ability Across the Curriculum faculty development workshop.

May 2011,
2009, 2008

Co-developed and co-led (with colleagues Gail Heffner and Clarence Joldersma) Calvin University
Sustainability Summit.

Spring 2010 Worked with faculty Environmental Stewardship Committee (ESC) to implement policies and guide-
lines for the Calvin Energy Recovery Fund (CERF).

Fall 2008 Served as Interim Director for Sustainability responsible for developing strategies to reduce CO2

emissions and developing the Calvin Sustainability Scorecard (CSS).

Fall 2008 Developed innovative, multidisciplinary half-day seminar on climate change for Christian Reformed
World Relief Committee (CRWRC) with colleague David Warners (Biology).

2005–present Faculty advisor for Renewable Energy Organization (REO), a student club that promotes
renewable energy both on campus and in the broader community.

2006–2008 Chair of Calvin University Committee on Scholarships and Financial Aid.

Global Aerospace Corporation

• Analyzed innovative balloon inflation system for Upward Falling Payload (UFP) project with
detailed, transient thermodynamics and heat transfer model, including finite difference conduction
in two materials and dozens of ordinary differential equations. (Spring 2015)

• Developed innovative numerical equation solver based on SuperSolver code base.
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• Software architect for new software package for modeling Lithium-Ion battery performance under
STTR funding with NASA’s Jet Propulsion Laboratory as partner.

• Successfully developed, proposed, and won Phase I NSF SBIR contract to develop a low-cost
Radiosonde-Radiometer (RadSonde) to measure atmospheric radiation to 30 km altitude.

• Successfully conceived, proposed, and won Phase I and Phase II NASA SBIR contracts to develop
and deliver (Dec. 2004) next-generation balloon design and performance modeling software
called Navajo.

• Principle Investigator for Navajo Phases I and II before moving to Calvin University.

• Developed improved scientific balloon radiative/convective thermal and dynamic balloon
trajectory performance models for Navajo.

• Analyzed thermal characteristics of advanced solar array power systems for stratospheric
balloons.

• Evaluated Earth science potential for stratospheric platforms (balloons, airships, and UAVs).

• Extended existing airship design model to include future advanced technologies, including solar
arrays, fuel cells, and hull materials.

• Developed predictions of future airship performance and design using advanced airship design
model.

• Performed first-of-their-kind simulations of stratospheric balloon network control (hundreds
of balloons) and configuration evolution. Simulations indicated feasibility of a global balloon network
concept.

• Developed and implemented new, advanced algorithms for stratospheric balloon constella-
tion control. Used algorithms to develop application-specific simulations of balloon constellations,
including global meteorological disaster monitoring and “adaptive” meteorological observations.

• Performed thermal analysis in support of advanced stratospheric pumpkin balloon design
activities. The analyses helped identify new material options for NASA pumpkin balloons.

• Principal Investigator for Balloon Latitude Trajectory Control System, for NASA Phase I
and Phase II SBIR awards.

• Managed the successful prototyping and full-scale fabrication of advanced technology for balloon
trajectory control using novel suspended wing device.

• Conceived, proposed, developed, and delivered the Trajectory Simulation and Prediction
System (TSPS) to NASA’s scientific balloon program. The system assists operators with safety
and flight termination decisions.

• Managed NASA subcontract through Computer Sciences Corporation (CSC) to continue
development of the TSPS for NASA’s Ultra-Long Duration Balloon (ULDB) Program.

• Managed Global Aerospace Corporation’s East Coast Office.

Extol, Inc.
Fall 2006 Assisted thermal design process for new hot-plate welder.

August 2005 Made presentation to Extol management entitled “Advanced Hot Plate Welding: Experiments and
Analysis.”

Summer 2005 Successfully developed thermal model of hot-plate welder that predicted thermal variations to ± 3 ◦F.

Jet Propulsion Laboratory

• Performed laboratory thermal performance testing (conduction and convection) of 20–80 K prototype
Earth Observing Satellite (EOS) cryocoolers. The testing characterized performance and allowed
comparative analysis of cryocoolers from several manufacturers.

• Performed vibration testing of prototype EOS cryocoolers. The vibration testing enabled the design
of launch systems that avoid cryocooler resonances.

• Performed satellite radiative thermal analysis that enabled the design of sun shields on cryocooler
enclosures.

• Developed test fixtures for cryocooler laboratory thermo-mechanical performance analysis.

• Developed Mars Balloon Thermal (and trajectory) Model (MBTM) for Mars Aerobot Balloon
System (MABS) study. The model enabled mission planning for a proposed 2005 Mars mission.
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• Developed thermal performance model for Jupiter Infrared Montgolfiere Aerobot (IRMA). The
model was used to design atmospheric entry sequences.

• Refined thermal performance models for Earth, Venus, and Titan aerobots. The refined models
improved the accuracy of trajectory predictions for prototype flights at Earth.

• Represented aerobot technology to NASA’s New Millennium Program Integrated Product Develop-
ment Team.

• Flight Director for successful BARBE 2 and ALICE 8 aerobot prototype test flights. The flights
demonstrated the feasibility of Phase-Change Fluid (PCF) balloon systems for exploration at Venus
and Titan.

• Led Venus Geoscience Aerobot balloon system study effort (VEGAS) which performed preliminary
design of Venus balloon and spacecraft systems.

• Led survivable Venus aerobot gondola development effort which developed concepts for protection
of science instruments at Venus surface conditions (460 ◦C, 92 atm).

• Led buoyancy control system hardware development for Earth-based aerobots (PAT).

University of Illinois

• Designed, built, and operated calorimeter test facility for advanced automotive air-conditioning
microchannel heat exchangers that provide increased energy efficiency.

• Developed microchannel condenser thermal design optimization techniques that led to more energy-
efficient condenser designs.

• Developed heat exchanger designs for household refrigerators using zeotropic refrigerant mixtures.
These designs were aimed at practical use of non ozone-depleting refrigerants.

• Acquired strong thermal systems modeling background.

Africa
2016 Sabbatical at Stellenbosch University’s Centre for Renewable and Sustainable Energy Studies (CRSES).

June 2012 Taught solar thermal portion of Introduction to Solar Energy at Stellenbosch University.

2009 Established and led the Sustainability Think Tank (STT) at Stellenbosch University. STT is an
organized group of faculty, staff, and students interested in advancing sustainability issues on campus.

2009 Developed proposal for the Stellenbosch University South African Renewable Energy Training,
Research, and Education Centre. This work led to the establishment of SARETEC.

2009 Developed economic and technical scenarios for analysis of a Concentrated Solar Power (CSP) plant
for South Africa.

2009 Served as a consultant for establishing a Sustainability Scorecard for Stellenbosch University.

2009 Sabbatical at Cape Peninsula University of Technology (CPUT) and Stellenbosch University’s Centre
for Renewable and Sustainable Energy Studies (CRSES).

Jan 2005
& 2007

Co-led Calvin University interim (January term) class to South Africa to study political and industrial
change.

1992 Organized, developed, promoted, and taught Simulation and Optimization of Refrigeration and Air-
conditioning Systems short-course at the University of Cape Town and the University of Witwatersrand,
South Africa.

Computer Skills
Languages Applications Development Platforms
• R
• LATEX
• Java
• Fortran
• BASIC
• HTML

• Microsoft Office
• EES
• LabVIEW
• Aperture
• various blogging platforms

• RStudio
• Eclipse
• TextMate
• GitHub
• CVS
• ANT

• Macintosh
• UNIX
• Windows
• Linux

Web Links
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• GitHub repositories
http://www.github.com/MatthewHeun

http://www.github.com/EnergyEconomyDecoupling

• Beyond Stewardship
http://www.beyondstewardship.com

• Exergy Economics
https://exergyeconomics.wordpress.com

• Beyond GDP
http://www.springer.com/energy/policy%2C+economics%2C+management+%26+transport/

book/978-3-319-12819-1

• Calvin University page
http://www.calvin.edu/~mkh2

• Greatest Green Initiative: CERF
http://www.mlive.com/business/west-michigan/index.ssf/2010/09/green_awards_2010_

calvin_colle.html

• South African Renewable Energy Technology Centre
https://www.saretec.org.za
https://www.iol.co.za/capetimes/news/renewable-energy-technology-centre-at-cput-supplying-key-skills-18200210

• Calvin University Demonstration Wind Turbine
http://wind.calvin.edu

• Calvin University January-term class
http://www.calvin.edu/weblogs/south_africa_interim

• Calvin University Engineering
http://engr.calvin.edu

• Calvin University Course Catalog
https://catalog.calvin.edu

• Global Aerospace Corporation
http://www.gaerospace.com

• Trajectory Simulation
http://gaerospace.com/projects/ULBDTrajectory/ULDB_traj_sim.html

• Global Balloon Network
http://gaerospace.com/projects/StratoCon/global_constellation.html

• JPL Aerobot Program
http://web.archive.org/web/19980223143125/http://telerobotics.jpl.nasa.gov/

aerobot/

Publications, presentations, and professional activities

Books
Van Antwerp, Jeremy and Matthew Kuperus Heun (2022). A Framework for Sustainability Thinking: A student’s
introduction to global sustainability challenges. Synthesis Lectures on Sustainable Development 4. Morgan &
Claypool. doi: 10.2200/S01168ED1V01Y202202SDE004.

Warners, David Paul and Matthew Kuperus Heun (2019). Beyond Stewardship: New approaches to creation care. The
Calvin Press. url: https://calvin.edu/directory/publications/beyond-stewardship.

Heun, Matthew Kuperus, Michael Carbajales-Dale, and Becky Roselius Haney (2015). Beyond GDP: National
Accounting in the Age of Resource Depletion. Vol. 26. Lecture Notes in Energy. Springer International Publishing.
isbn: 978-3-319-12820-7. doi: 10.1007/978-3-319-12820-7.

Book chapters
Heun, Matthew Kuperus (2019). Smashing Prototypes. Chapter 1 in Beyond Stewardship: New approaches to creation
care, David Paul Warners and Matthew Kuperus Heun eds, 23–30. Calvin Press, Grand Rapids, Michigan. url:
https://calvin.edu/directory/publications/beyond-stewardship.

Journal articles
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Delannoy, Louis, Matthieu Auzanneau, Baptiste Andrieu, Olivier Vidal, Pierre-Yves Longaretti, Emmanuel Prados,
David J. Murphy, Roger W. Bentley, Michael Carbajales-Dale, Marco Raugei, Mikael Höök, Victor Court, Carey W.
King, Florian Fizaine, Pierre Jacques, Matthew Kuperus Heun, Andrew Jackson, Charles Guay-Boutet, Emmanuel
Aramendia, Jianliang Wang, Hugo Le Boulzec, and Charles A.S. Hall (2024). “Emerging consensus on net energy
paves the way for improved integrated assessment modeling”. Energy & Environmental Science 17(1), pp. 11–26.
doi: 10.1039/D3EE00772C.

Heun, Matthew Kuperus, Zeke Marshall, and Emmanuel Aramendia (Sept. 2024). “CLPFUDatabase: A suite of
R packages for energy conversion chain analysis”. The Journal of Open Source Software 9(93), pp. 1–9. doi:
10.21105/joss.06057.

Pinto, Ricardo, Sofia T. Henriques, Paul E. Brockway, Matthew Kuperus Heun, and Tânia Sousa (2023). “The rise
and stall of world electricity efficiency: 1900–2017, results and insights for the renewables transition”. Energy 1.
doi: 10.1016/j.energy.2023.126775.

Aramendia, Emmanuel, Matthew Kuperus Heun, Paul E. Brockway, and Peter G. Taylor (Feb. 2022). “Developing a
Multi-Regional Physical Supply Use Table framework to improve the accuracy and reliability of energy analysis”.
Applied Energy 310(118413), pp. 1–20. doi: 10.1016/j.apenergy.2021.118413.

Steenwyk, Paul, Matthew Kuperus Heun, Paul Brockway, Tânia Sousa, and Sofia Henriques (2022). “The Contributions
of Muscle and Machine Work to Land and Labor Productivity in World Agriculture Since 1800”. Biophysical
Economics and Sustainability 7(2), pp. 1–17. doi: 10.1007/s41247-022-00096-z.

Van Antwerp, Jeremy and Matthew Kuperus Heun (2022). “An Introduction to A Framework for Sustainability
Thinking”. Numeracy 15(2), pp. 1–8. doi: 10.5038/1936-4660.15.2.1423.

Brockway, Paul E., Steve Sorrell, and Matthew Kuperus Heun (July 2021). “Save More; Spend More—getting
to grips with the rebound effect”. The Environment: The magazine for the Chartered Institution of Water and
Environmental Management, pp. 14–16.

Brockway, Paul E., Steve Sorrell, Gregor Semieniuk, Matthew Kuperus Heun, and Victor Court (2021). “Energy
efficiency and economy-wide rebound effects: A review of the evidence and its implications”. Renewable and
Sustainable Energy Reviews 141(110781), pp. 1–20. doi: 10.1016/j.rser.2021.110781.

Warners, David Paul and Matthew Kuperus Heun (Sept. 2021). “Review of Ecotheology: A Christian Conversation,
Kiara A. Jorgenson and Alan G. Padgett, eds.” Perspectives on Science and the Christian Faith 73(3), pp. 184–186.
url: https://www.asa3.org/ASA/PSCF/2021/PSCF9-21dyn.html.

Aramendia, Emmanuel, Paul E. Brockway, Massimo Pizzol, and Matthew K. Heun (Dec. 2020). “Moving from final
to useful stage in energy-economy analysis: A critical assessment”. Applied Energy 283(116194), pp. 1–21. doi:
10.1016/j.apenergy.2020.116194.

Heun, Matthew Kuperus, Zeke Marshall, Emmanuel Aramendia, and Paul E. Brockway (Oct. 2020). “The Energy
and Exergy of Light with Application to Societal Exergy Analysis”. Energies 13(5489), pp. 1–25. doi: 10.3390/
en13205489.

Rocco, Matteo V., Zeus Guevara, and Matthew Kuperus Heun (30 May 2020). “Assessing energy and economic
impacts of large-scale policy shocks based on Input-Output analysis: Application to Brexit”. Applied Energy
274(115300), pp. 1–14. doi: 10.1016/j.apenergy.2020.115300.

Ver Beek, Noah, Elvin Vindel, Matthew Kuperus Heun, and Paul E. Brockway (June 2020). “Quantifying the
Environmental Impacts of Cookstove Transitions: A Societal Exergy Analysis Based Model of Energy Consumption
and Forest Stocks in Honduras”. Energies 13(3206), pp. 1–22. doi: 10.3390/en13123206.

Heun, Matthew Kuperus and Paul E. Brockway (May 2019). “Meeting 2030 primary energy and economic growth
goals: Mission impossible?” Applied Energy 251(112697), pp. 1–24. doi: 10.1016/j.apenergy.2019.01.255.

Warners, David Paul and Matthew Kuperus Heun (2019). “If Not Stewards of Creation, What Are We?” BioLogos.
url: https://biologos.org/articles/if-not-stewards-of-creation-what-are-we/.

de Wit, Martin, Matthew Heun, and Douglas Crookes (2018). “An overview of salient factors, relationships and values
to support integrated energy-economic system dynamics modelling”. Journal of Energy in Southern Africa 29(4),
pp. 27–36. doi: 10.17159/2413-3051/2018/v29i4a3417.

Hardt, Lukas, Anne Owen, Paul Brockway, Matthew K. Heun, John Barrett, Peter G. Taylor, and Timothy J. Foxon
(2018). “Untangling the drivers of energy reduction in the UK productive sectors: Efficiency or offshoring?” Applied
Energy 223, pp. 124–133. doi: 10.1016/j.apenergy.2018.03.127.
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Heun, Matthew Kuperus, Anne Owen, and Paul E. Brockway (Sept. 2018). “A physical supply-use table framework
for energy analysis on the energy conversion chain”. Applied Energy 226, pp. 1134–1162. doi: 10.1016/j.apenergy.
2018.05.109.

Roberts, Ryan, Josephine Kaviti Musango, Alan Colin Brent, and Matthew Kuperus Heun (2018). “The Correlation
between Energy Cost Share, Human, and Economic Development: Using Time Series Data from Australasia, Europe,
North America, and the BRICS Nations”. Energies 11(2405), pp. 1–15. doi: 10.3390/en11092405.

Brockway, Paul E., Matthew K. Heun, João Santos, and John R. Barrett (Oct. 2017). “Energy-augmented CES
Aggregate Production Functions: Current Aspects of Their Specification and Econometric Estimation”. Energies
10(202), pp. 1–22. doi: 10.3390/en10020202.

Brockway, Paul E., Harry Saunders, Matthew K. Heun, Timothy J. Foxon, Julia K. Steinberger, John R. Barrett, and
Steve Sorrell (July 2017). “Energy Rebound as a Potential Threat to a Low-Carbon Future: Findings from a New
Exergy-Based National-Level Rebound Approach”. Energies 10(51), pp. 1–24. doi: 10.3390/en10010051.

Hardt, Lukas, John Barrett, Paul Brockway, Timothy J. Foxon, Matthew K. Heun, Anne Owen, and Peter G. Taylor
(Dec. 2017). “Outsourcing or efficiency? Investigating the decline in final energy consumption in the UK productive
sectors”. Energy Procedia 142, pp. 2409–2414. doi: 10.1016/j.egypro.2017.12.175.

Heun, Matthew K., João Santos, Paul E. Brockway, Randall J. Pruim, Tiago Domingos, and Marco Sakai (Oct. 2017).
“From Theory to Econometrics to Energy Policy: Cautionary Tales for Policymaking Using Aggregate Production
Functions”. Energies 10(203), pp. 1–44. doi: 10.3390/en10020203.

Heun, Matthew Kuperus, Michael Carbajales-Dale, and Becky Roselius Haney (Jan. 2015). Time to replace the
GDP with a measure that accounts for natural resources. Upstate Business Journal, Greenville, South Carolina.
url: http://upstatebusinessjournal.com/innovate/time-to-replace-the-gdp-with-a-measure-that-
accounts-for-natural-resources/.

Heun, Matthew Kuperus and Martin de Wit (Jan. 2012). “Energy Return on (Energy) Invested (EROI), Oil Prices,
and Energy Transitions”. Energy Policy 40, pp. 147–158. doi: 10.1016/j.enpol.2011.09.008.

Murphy, David, Chris Nelder, Michael Jefferson, Charles A. S. Hall, Jean Laherrere, Jim Baldauf, Matthew Kuperus
Heun, and Michael Dale (29 March 2012). Peak Oil is Affecting the Economy Already. Correspondence in Nature,
Vol. 483, No. 7391, p. 541. doi: 10.1038/483541a.

Heun, Matthew Kuperus (Aug. 2010). “The Bumpy Ride: What Peak Oil Means for You and Your Business”. Corp!
Magazine. url: https://www.corpmagazine.com/opinions/the-bumpy-ride-what-peak-oil-means-for-you-
and-your-business/.

Heun, Matthew Kuperus, David Warners, and Henry E. DeVries (2009). “Campus Carbon Neutrality as an Inter-
disciplinary Pedagogical Tool”. Perspectives on Science and the Christian Faith 61(2), pp. 85–98. url: https:
//www.asa3.org/ASA/PSCF/2009/PSCF6-09Heun.pdf.

Nock, Kerry T., Kim M. Aaron, Matthew Kuperus Heun, and Alexey A. Pankine (Nov. 2007). “Aerodynamic and
Mission Performance of a Winged Balloon Guidance System”. AIAA Journal of Aircraft 44(6), pp. 1923–1938. doi:
10.2514/1.31922.

Keil, Michael, Matthew Kuperus Heun, John Austin, William Lahoz, Guang Ping Lou, and Alan O’Neill (2001). “The
Use of Long-duration Balloon Data to Determine the Accuracy of Stratospheric Analyses and Forecasts”. Journal
of Geophysical Research: Atmospheres 106(D10), pp. 10299–10312. doi: 10.1029/2000JD900420.

Hall, Jeffery L, Paul D MacNeal, Moktar A Salama, Jack A Jones, and Matthew Kuperus Heun (2000). “Thermal and
Structural Test Results for a Venus Deep-atmosphere Instrument Enclosure”. Journal of Spacecraft and Rockets
37(1), pp. 142–144. doi: 10.2514/2.3539.

Heun, Matthew Kuperus and Roy R. Crawford (1994). “Longitudinal Fin Conduction in Multi-pass Cross-counterflow
Finned-tube Heat Exchangers”. ASHRAE Transactions 100(1), pp. 382–389. url: https://www.techstreet.com/
ashrae/standards/3774-longitudinal-fin-conduction-in-multipass-cross-counterflow-finned-tube-

heat-exchangers?product_id=1716645.

Heun, Matthew Kuperus, Roy R. Crawford, Mark K. Smith, and Ty A. Newell (1991). “Development of Analysis
Techniques to Characterize Heat Transfer of Adhesive Bonded Fins”. Experimental/Numerical Heat Transfer in
Combustion and Phase Change. Ed. by M. F. Modest, T. Simon, and A. Ebadian. HTD-170. American Society of
Mechanical Engineers, pp. 11–16.

12/23

https://doi.org/10.1016/j.apenergy.2018.05.109
https://doi.org/10.1016/j.apenergy.2018.05.109
https://doi.org/10.3390/en11092405
https://doi.org/10.3390/en10020202
https://doi.org/10.3390/en10010051
https://doi.org/10.1016/j.egypro.2017.12.175
https://doi.org/10.3390/en10020203
http://upstatebusinessjournal.com/innovate/time-to-replace-the-gdp-with-a-measure-that-accounts-for-natural-resources/
http://upstatebusinessjournal.com/innovate/time-to-replace-the-gdp-with-a-measure-that-accounts-for-natural-resources/
https://doi.org/10.1016/j.enpol.2011.09.008
https://doi.org/10.1038/483541a
https://www.corpmagazine.com/opinions/the-bumpy-ride-what-peak-oil-means-for-you-and-your-business/
https://www.corpmagazine.com/opinions/the-bumpy-ride-what-peak-oil-means-for-you-and-your-business/
https://www.asa3.org/ASA/PSCF/2009/PSCF6-09Heun.pdf
https://www.asa3.org/ASA/PSCF/2009/PSCF6-09Heun.pdf
https://doi.org/10.2514/1.31922
https://doi.org/10.1029/2000JD900420
https://doi.org/10.2514/2.3539
https://www.techstreet.com/ashrae/standards/3774-longitudinal-fin-conduction-in-multipass-cross-counterflow-finned-tube-heat-exchangers?product_id=1716645
https://www.techstreet.com/ashrae/standards/3774-longitudinal-fin-conduction-in-multipass-cross-counterflow-finned-tube-heat-exchangers?product_id=1716645
https://www.techstreet.com/ashrae/standards/3774-longitudinal-fin-conduction-in-multipass-cross-counterflow-finned-tube-heat-exchangers?product_id=1716645


Smith, Mark K., Matthew Kuperus Heun, Roy R. Crawford, and Ty A. Newell (1990). “Thermodynamic Performance
Limit Considerations for Dual-evaporator, Non-azeotropic Refrigerant Mixture-based Domestic Refrigerator-Freezer
Systems”. International Journal of Refrigeration 13, pp. 237–242. doi: 10.1016/0140-7007(90)90035-U.

Data repositories
Marshall, Zeke, Paul E. Brockway, Matthew Kuperus Heun, Emmanuel Aramendia, Paul Steenwyk, Thomas Relph,
Michelle Widjanarko, Jeonghoo Kim, Anjana Sainju, and Julian Iturbe Franzius (Feb. 2024). A Country-Level
Primary-Final-Useful (CL-PFU) energy and exergy database v1.2, 1960–2020. Dataset housed at University of
Leeds Data Repository. doi: 10.5518/1199.

Brockway, Paul E., Matthew Kuperus Heun, and Gregor Semieniuk (25 October 2022). Calculation data sheets
for the rebound case study examples used in the journal working paper “Advancing the necessary foundations for
empirical energy rebound estimates: A partial equilibrium analysis framework”. https://doi.org/10.5518/1201.
doi: 10.5518/1201.

Heun, Matthew Kuperus, Zeke Marshall, Emmanuel Aramendia, and Paul E. Brockway (20 October 2020). Data
associated with “The Energy and Exergy of Light with Application to Societal Exergy Analysis.” University of Leeds.
https://doi.org/10.5518/865. doi: 10.5518/865.

Ver Beek, Noah, Elvin Vindel, Matthew Kuperus Heun, and Paul E. Brockway (19 June 2020). Data associated
with “Quantifying the Environmental Impacts of Cookstove Transitions: A Societal Exergy Analysis Based Model of
Energy Consumption and Forest Stocks in Honduras.” University of Leeds. https://doi.org/10.5518/828. doi:
10.5518/828.

Brockway, Paul E. and Matthew Kuperus Heun (Sept. 2017). Data associated with “Energy rebound as a potential
threat to a low-carbon future: Findings from a new exergy-based national-level rebound approach.” University of
Leeds. https://doi.org/10.5518/137. doi: 10.5518/137.

Heun, Matthew K., João Santos, Paul E. Brockway, Randall J. Pruim, Tiago Domingos, and Marco Sakai (Oct. 2017).
Data associated with “From Theory to Econometrics to Energy Policy: Cautionary Tales for Policymaking Using
Aggregate Production Functions.” University of Leeds. https://doi.org/10.5518/152. doi: 10.5518/152.

Working papers
Heun, Matthew Kuperus, Gregor Semieniuk, and Paul E. Brockway (2022). Advancing the Necessary Foundations for
Empirical Energy Rebound Estimates: A Partial Equilibrium Analysis Framework. USAEE Working Paper 22-563.
Social Science Research Network (SSRN). doi: 10.2139/ssrn.4216051.

Heun, Matthew K., Anne Owen, and Paul E. Brockway (13 November 2017). A physical supply-use table framework
for energy analysis on the energy conversion chain. Sustainability Research Institute Paper 111. University of
Leeds, School of Earth and Environment, Sustainability Research Institute. url: http://www.see.leeds.ac.uk/
fileadmin/Documents/research/sri/workingpapers/sri-wp111.pdf.

de Wit, Martin, Matthew Kuperus Heun, and Douglas Crookes (Feb. 2013). An Overview of Salient Factors,
Relationships and Values to Support Integrated Energy-Economic Systems Dynamic Modelling. Working Paper
02/13. Department of Economics and the Bureau for Economic Research at the University of Stellenbosch. url:
http://www.ekon.sun.ac.za/wpapers/2013/wp022013/wp-02-2013.pdf.

Invited presentations
Heun, Matthew Kuperus (June 2022). “Energy Rebound”. Presentation to students in Selected topics of energy and

environmental economics, Tecnologico de Monterrey, Mexico.

Heun, Matthew Kuperus (15 September 2022). Physical Supply-Use Table (PSUT) Framework for ECC Analysis.
Presentation to University of Grenoble.

Sousa, Tania, Sofia Henriques, Paul Brockway, Matt Heun, Tiago Domingos, Ricardo Pinto, and Larua Felicio
(23 November 2021). The how and why of electricity use: Additional insights from Portugal and a World long-
run time series on electricity since 1900. Presentation at University of Texas Energy Seminar. url: https:
//energy.utexas.edu/events/146.

Warners, David Paul and Matthew Kuperus Heun (22 October 2019). Beyond Stewardship: New approaches to creation
care. Presentation at Town Hall event, Calvin Seminary.

Heun, Matthew K. (Sept. 2017). “From Theory to Econometrics to Energy Policy: Cautionary Tales for Policymaking
Using Aggregate Production Functions”. Presentation to Energy Symposium, University of Texas at Austin. url:
https://mediasite.aces.utexas.edu/UTMediasite/Play/16c72ebaac03488d828ec0df2953eb511d?catalog=

132651a4-ec47-440e-ba27-334ffd9889f0.
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Heun, Matthew Kuperus (17 May 2017). “Energy and the Macroeconomy: Five Propositions”. Invited Lecture
(via Skype) to Renewable Energy Policy Module at the Centre for Renewable and Sustainable Energy Studies,
Stellenbosch University, Stellenbosch, South Africa.

Heun, Matthew Kuperus (27 April 2017). “Energy conversion chain (ECC) analysis: A proposed unifying physi-
cal supply-use table framework”. Presentation to international colleagues (Cambridge University and Clemson
University) via Skype, Calvin College, Grand Rapids, MI, USA.

Heun, Matthew Kuperus (19 August 2016). “Energy and the Macroeconomy: Five Propositions”. Presentation to the
University of Stellenbosch Centre for Renewable and Sustainable Energy Studies (CRSES) Forum, Sustainability
Institute, Lynedoch, Stellenbosch, South Africa.

Heun, Matthew Kuperus (19 May 2016). “From Theory to Econometrics to Policy: Cautionary tales for policymaking
with the CES aggregate production function”. Invited Lecture (via Skype) to Renewable Energy Policy Module
at the Centre for Renewable and Sustainable Energy Studies, Stellenbosch University, Lynedoch, Western Cape,
South Africa.

Heun, Matthew Kuperus (22 August 2016). “Useful Exergy in Ghana and South Africa”. Presentation to Mechanical
and Mechatronic Engineering Research Lecture Series, University of Stellenbosch, Western Cape, South Africa.

Heun, Matthew Kuperus (31 March 2015). “Energy in Macroeconomic Growth Modeling”. Invited presentation to
Net Energy Analysis Workshop, Stanford University.

Heun, Matthew Kuperus (June 2015). “Green Revolving Funds: When Financial Incentives and Good Intentions
Align”. Presentation at Climate Action Plan Workshop, Western Michigan University, Kalamazoo, Michigan.
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Heun, Matthew Kuperus and David P. Warners (Sept. 2008). “Campus Carbon Neutrality as a Pedagogical Tool”.
Presentation at the Association for Sustainability in Higher Education (AASHE) Conference and Expo, Raleigh,
North Carolina.

VanderWeide, John, Liaan Breen, Aaron Buys, and Matthew Kuperus Heun (19–20 October 2004). “Global System
for Monitoring Earth Radiation Balance”. Presentation at 6th Annual NASA Institute for Advanced Concepts
(NIAC) Meeting, Seattle, Washington.

Baker, Keith, Kerry T. Nock, Alexey A. Pankine, and Matthew Kuperus Heun (19–21 June 2002). “Stratospheric
Satellites for Disaster Monitoring”. Proceedings of the Global Disaster Information Network (GDIN) Conference.

Conference sessions chaired
Heun, Matthew Kuperus, Laura Felicio, and Bernardo Tostes (Dec. 2023). Education Sharing Session. Presentation at
2023 International Exergy Economics Workshop (IEEW2023), Chambery, France.

Heun, Matthew Kuperus (27 June 2022). Dynamics 1. Parallel session chaired at International Exergy Economics
Workshop 2022, Cambridge University. Sessions 2a.

Heun, Matthew Kuperus (29 June 2022). Idea development for future projects and papers. Sessions chaired at
International Exergy Economics Workshop 2022, Cambridge University. Sessions 7 & 8.

Technical reports
Heun, Matthew Kuperus, A.J. Meyer, Thomas P. Fluri, and Warrick Pierce (Feb. 2010). MeerKAT/SKA Energy
Economics Modeling. Technical report. University of Stellenbosch Centre for Renewable and Sustainable Energy
Studies (CRSES).

Heun, Matthew Kuperus and J. L. van Niekerk (Jan. 2010). South African Renewable Energy Training, Research,
and Education Centre (SARETREC). Business Plan 2.0. Centre for Renewable and Sustainable Energy Studies,
Stellenbosch University.

Heun, Matthew Kuperus and William E. Dunn (July 1995). Performance and Optimization of Microchannel Condensers.
ACRC Technical Report 81. Air Conditioning and Refrigeration Center, University of Illinois at Urbana-Champaign.
url: https://www.ideals.illinois.edu/bitstream/handle/2142/11041/TR081.pdf.

Heun, Matthew Kuperus (1989). Automated Component Select. Tech. rep. 8/11/89. Smiths Industries.

Conference poster sessions
Ver Beek, Noah, Matthew Heun, Paul Brockway, and Elvin Vindel (June 2019). Energy Use in Low GDP per
Capita Nations: Societal Exergy Analysis of Honduras. Poster Presented at European Society for Ecological
Economics–ESEE2019, Turku, Finland.

Helmus, Tyler, Caleb Reese, and Matthew Kuperus Heun (20–21 September 2013). “Solving Systems of Equations
with Multi-core Computers”. Poster accepted (but not presented due to schedule conflicts) for Consortium for
Computing Sciences in Colleges Midwest Region Conference (CCSC:MW 2013), University of Findlay, Findlay,
Ohio.

VanDyken, Ken, Joel Eigege, Daniel Mouw, Paul Sokomba, and Matthew Kuperus Heun (23–24 March 2004). “Global
System for Monitoring Earth Radiation Balance”. Poster presented at 5th Annual NASA Institute for Advanced
Concepts (NIAC) Fellows Meeting, Washington, D.C.
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Seminar presentations
Van Antwerp, Jeremy and Matthew Kuperus Heun (18 October 2022). “A Framework for Sustainability Thinking: A

student’s introduction to global sustainability challenges”. Presentation at Book Launch event at Calvin University,
Grand Rapids, Michigan.

Warners, David Paul and Matthew Kuperus Heun (June 2019). Beyond Stewardship: New approaches to creation care.
Presentation at Christian Perspectives in Science Seminar, Calvin University.

Heun, Matthew Kuperus (Dec. 2017). “Energy conversion chain (ECC) analysis: A proposed unifying physical
supply-use table framework”. Presentation to Engineering Department Seminar Series, Calvin College, Grand
Rapids, MI, USA.

Heun, Matthew Kuperus (22 April 2015). “Energy and Macroeconomic Growth: 5 Propositions”. Seminar presentation
to Calvin College Economics Department, Grand Rapids, Michigan.

Heun, Matthew Kuperus, Michael Carbajales-Dale, and Becky Roselius Haney (27 February 2015). “Beyond GDP:
National Accounting in the Age of Resource Depletion”. Presentation at Book Launch event at Calvin College,
Grand Rapids, Michigan.

Heun, Matthew Kuperus (23 May 2014). “Saving Energy and Money with Green Revolving Funds”. Presentation at
Centre for Renewable and Sustainable Energy Studies (CRSES) Forum, Sustainability Institute, Lynedoch, Western
Cape, South Africa.

Reese, Caleb, Lucas Timmer, and Matthew Kuperus Heun (Apr. 2013). “The Role of Energy in Economic Growth:
An Empirical Analysis”. Presentation to Calvin College Mathematics Department Colloquium, Grand Rapids,
Michigan.

Helmus, Tyler, Caleb Reese, and Matthew Kuperus Heun (Dec. 2012). “Development of a Super-fast Equation Solver
in Java”. Presentation to Calvin College Mathematics Department Colloquium, Grand Rapids, Michigan.

Heun, Matthew Kuperus (14 March 2011). “Earthquakes, Tsunamis, and Nuclear Energy in Japan”. Calvin College
Engineering Department Seminar.

Heun, Matthew Kuperus (20 February 2007). “Wind Energy Demonstration Project”. Seminar presentation to
Michigan Governor Jennifer Granholm, Bunker Interpretive Center, Calvin College, Grand Rapids, Michigan.

Heun, Matthew Kuperus (28 October 2005). “Global Warming and Public Policy”. Seminar presentation for the
Calvin College Christian Perspectives on Science Seminar Series, Calvin College, Grand Rapids, Michigan.

Heun, Matthew Kuperus and Lawrence Molnar (23 September 2005). “Cassini Mission to Saturn: Spacecraft
Engineering and Scientific Discoveries”. Seminar presentation for joint Physics and Engineering Colloquium, Calvin
College, Grand Rapids, Michigan.

Heun, Matthew Kuperus (Apr. 2004). “Between Satellites and Rovers”. Seminar presented to joint Physics-Engineering
Colloquium, Calvin College, Grand Rapids, Michigan.

Interviews
Heun, Matthew Kuperus and Kate Van Liere (26 July 2023). Interview by Karen Saupe on teaching and learning for
January Series in July. url: https://calvin.edu/directory/series/matt-heun-kate-van-liere.

Heun, Matthew Kuperus and Gregor Semieniuk (Sept. 2021). “Interview on “Energy efficiency and economy-wide
rebound effects: A review of the evidence and its implications” for the WGVU (88.5 & 95.3 FM) Morning Show
with Shelley Irwin”. url: https://www.wgvunews.org/post/calvin-university-1.

Warners, David Paul and Matthew Kuperus Heun (Sept. 2019). Beyond Stewardship (Interviewed in Spark: The
Calvin University Magazine). https://calvin.edu/publication/spark/2019/09/01/beyond-stewardship.

Heun, Matthew Kuperus (14 May 2015). Interviewed for Cok, Bethany “CERF celebrates milestones with campus-wide
events”. Chimes, http://www.calvin.edu/chimes/2015/05/14/cerf-celebrates-milestones-with-campus-
wide-events/.

Heun, Matthew Kuperus (Sept. 2015). Interviewed for Dewey, Charlsie “Giving the green light to green ROI”. Grand
Rapids Business Journal, http://www.grbj.com/articles/81451-giving-the-green-light-to-green-roi.

Heun, Matthew Kuperus (18 February 2015). Interviewed for Dewey, Charlsie “Professors make case for ‘green
GDP’ ”. Grand Rapids Business Journal, http://www.grbj.com/articles/81780-professors-make-case-for-
green-gdp.

Heun, Matthew Kuperus (June 2015). Interviewed for Rosendale, Lynn “CERF celebrates milestones”. Calvin College
News and Storeis, http://www.calvin.edu/news/archive/cerf-celebrates-milestones.
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Heun, Matthew Kuperus and Becky Roselius Haney (15 April 2015). “Interview on Beyond GDP: National Accounting
in the Age of Resource Depletion for Sustainable Energy Voices segment of the WGVU (88.5 & 95.3 FM) Morning
Show with Shelley Irwin”. url: http://www.wgvu.org/wgvunews/index.cfm?id=tmsdetail&sty=31424.

Heun, Matthew Kuperus, John Sherwood, and Lauren Grimley (18 May 2015). “Interview on Calvin Energy Recovery
Fund for the WGVU (88.5 & 95.3 FM) Morning Show with Shelley Irwin”.

Heun, Matthew Kuperus (15 January 2014). “Interview on Green Revolving Funds for Sustainable Energy Voices
segment of the WGVU (88.5 & 95.3 FM) Morning Show with Shelley Irwin”. url: http://www.wgvu.org/
wgvunews/index.cfm?id=tmsdetail&sty=24717.

Heun, Matthew Kuperus (19 July 2012). “Interview with author Mason Inman for The True Cost of Fossil Fuels,
Scientific American, 11 April 2013, pp. 58–61.”

Heun, Matthew Kuperus (17 March 2011). “Interview with WGVU (88.5 & 95.3 FM) radio reporter Patrick Center
regarding Japan’s nuclear tragedy after an earthquake and tsunami”.

Heun, Matthew Kuperus (15 March 2011). “Interview with WJRW (1340 AM) radio personality James Gemmel
regarding Japan’s nuclear tragedy after an earthquake and tsunami”.

Heun, Matthew Kuperus (May 2010). “Interview with reporter Steve Mufson for Schism Remains as World Bank
Nears Vote on $3B S. Africa Loan, Washington Post, 7 April 2010”.

Invited contributions
Heun, Matthew Kuperus (Dec. 2015). Oil market volatility is here to stay. Invited contribution to discussion topic
“What Do Falling Oil Prices Mean for Policymakers?” http://www.ourenergypolicy.org/what-do-falling-

oil-prices-mean-for-policymakers/.

Heun, Matthew Kuperus and Jack A. Jones (19 August 1996). Mars Aerobot Balloon System Design illustrated by
Craig Atterbury. In J. Kluger, 1996, “Next: Rovers, Scoopers, and Maybe Even Astronauts,” Time magazine. url:
https://content.time.com/time/subscriber/article/0,33009,985002-1,00.html.

Panel contributions
Heun, Matthew Kuperus (21 January 2014). “Panelist for Calvin College Kuiper Seminar Discussion on Faculty

Scholarship”.

Software packages
Heun, Matthew Kuperus (2024). CLPFUDatabase: An R metapackage to easily install and load packages to construct
the CL-PFU database. doi: 10.5281/zenodo.10359832. url: https://github.com/EnergyEconomyDecoupling/
CLPFUDatabase.

Heun, Matthew Kuperus (2024). LMDIR: An R package for Log Mean Divisia Index (LMDI) decomposition. doi:
10.5281/zenodo.10449393. url: https://github.com/MatthewHeun/LMDIR.

Heun, Matthew Kuperus (2024). matsbyname: An implementation of matrix mathematics that respects row and column
names. doi: 10.5281/zenodo.5118872. url: https://cran.r-project.org/web/packages/matsbyname/index.
html.

Heun, Matthew Kuperus (2024). matsindf: An R package to collapse a tidy data frame into matrices in a data frame
and expand a data frame of matrices into a tidy data frame. doi: 10.5281/zenodo.5475443. url: https://cran.r-
project.org/web/packages/matsindf/index.html.

Heun, Matthew Kuperus (2024). MKHthemes: An R metapackage that provides nice theming for ggplot2 graphs. doi:
10.5281/zenodo.8349995. url: https://github.com/MatthewHeun/MKHthemes.

Heun, Matthew Kuperus (2024). PFUAggPipeline: An R package to calculate aggregations and efficiencies for
energy conversion chains in PSUT format. doi: 10 . 5281 / zenodo . 6409759. url: https : / / github . com /

EnergyEconomyDecoupling/PFUAggPipeline.

Heun, Matthew Kuperus (2024). PFUPipeline: An R package that provides functions and workflows for Primary-
Final-Useful societal exergy analysis within the PSUT framework. doi: 10.5281/zenodo.5228375. url: https:
//github.com/EnergyEconomyDecoupling/PFUPipeline.

Heun, Matthew Kuperus (2024). PFUPipelineTools: An R package that provides tools for CL-PFU database pipelines.
doi: 10.5281/zenodo.8226419. url: https://github.com/EnergyEconomyDecoupling/PFUPipelineTools.

Heun, Matthew Kuperus (2024). PFUSetup: An R package to set up the directory structure of the CL-PFU database.
doi: 10.5281/zenodo.5228359. url: https://github.com/EnergyEconomyDecoupling/PFUSetup.
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Heun, Matthew Kuperus (2024). RCLabels: An R package to manipulate matrix row and column labels with ease. doi:
10.5281/zenodo.5819143. url: https://cran.r-project.org/web/packages/RCLabels/index.html.

Heun, Matthew Kuperus (2024). ReboundTools: An R package that provides functions to analyze and display energy
rebound. doi: 10.5281/zenodo.4999846. url: https://github.com/MatthewHeun/ReboundTools.

Heun, Matthew Kuperus and Emmanuel Aramendia (2024). Recca: An R package for analyzing energy conversion
chains using a physical supply use table (PSUT) approach. doi: 10.5281/zenodo.5226085. url: https://github.
com/MatthewHeun/Recca.

Heun, Matthew Kuperus, Emmanuel Aramendia, and Zeke Marshall (2024). IEATools: An R package for working with
International Energy Agency data. doi: 10.5281/zenodo.5086371. url: https://github.com/MatthewHeun/
IEATools.

Marshall, Zeke and Matthew Kuperus Heun (2024). MWTools: An R package for calculation of muscle work within
the PSUT framework. doi: 10.5281/zenodo.7584858. url: https://github.com/EnergyEconomyDecoupling/
MWTools.
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