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My 10-yr transdisciplinary journey
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BS Civil Engineering 
(Math + Applied Physics)

MS Industrial Hygiene  
(Aerosols+ Exposure Sci)

PhD Environ Engineering  
(Phys Chem + Fluids)

NIH K25 Career Award  
(Physiology, Molec Bio, Lung Tox)

Prof. of Mechanical Engineering 
(Imposter Syndrome)

Environmental Health



Mission: Engineering for 
Public Health

Vision: A world where 
everyone has access to clean 
air for each and every breath



My Transdisciplinary Journey: 17 years in the making

Disciplines

• History and Philosophy of Science & Technology 
(Science and Technology Studies)


• Environmental and Energy Humanities


• Cultural Studies 

Visiting Scholar, University of Cambridge

Center for Research in the Arts, Social Sciences, & Humanities

“Climate Histories” Research Group 

Two Postdoctoral Fellowships in “Energy Humanities”

- Canada Research Chair in Cultural Studies Postdoc

- Banting Postdoc

Ph.D. English, Literary Studies 

Graduate Certificate in Cultural Studies

Graduate Certificate in History and Philosophy of Science


University of Vienna, Center for Interdisciplinary Research &

Institute of the Vienna Circle, History and Philosophy of Science

B.A. English Major, Philosophy Minor

Associate Professor, English




A team can learn to become interdisciplinary; it will take 
hundreds of hours of effort.


How does a team become “Transdisciplinary”?

It’s an individual journey that takes years.



English / 

History of Science

Sociology /  
Built Environment

Biology /  
Environmental Science

Engineering /  
Public Health

Business /  
Policy



We started a weekly 
conversation in 2019

… and we published 
our findings in 2021

It took 2 years of effort to 
become a functioning 
interdisciplinary team



Badia et al. Earth’s Future (2021)

Our work aligns with the 2022 NASEM ESS Report 



ARPA-CARPA-C: Advanced Research Projects Agency - Climate



Why Transdisciplinary Research:

1
The science is different. The Earth system is inexorably coupled to human-made systems (e.g., fossil-fuel 
infrastructure and industrial agriculture).

2
Transdisciplinarity enables assessment of complex externalities. Externalities manifest outside disciplinary 
boundaries. 

3
Mandate equity and justice. Inequity is a self-sustaining phenomenon. Climate interventions will require new 
forms of deliberation and democratic process.

4 Prioritize human wellbeing. Focusing solely on technology is a red flag for implementation.

5
Leverage human-centered pathways. Current patterns in greenhouse gas emissions are entrenched in society. 
Climate interventions need to focus on culture and human behavior at scale to create the capacity to work within 
social systems. 



Complex Natural-Social Systems
Sahin, Salim, H., Suprun, E., Richards, R., MacAskill, S., Heilgeist, S., Rutherford, S., Stewart, R. A., & Beal, C. D. 
(2020). Developing a Preliminary Causal Loop Diagram for Understanding the Wicked Complexity of the 
COVID-19 Pandemic. Systems (Basel), 8(2), 20.



Complex Natural-Social Systems
Moore, Lacasse, K., Mach, K. J., Shin, Y. A., Gross, L. J., & Beckage, B. (2022). Determinants of 
emissions pathways in the coupled climate-social system. Nature (London), 603(7899), 103–111.



Complex Natural-Social Systems
Beckage, Gross, L. J., Lacasse, K., Carr, E., Metcalf, S. S., Winter, J. M., Howe, P. D., Fefferman, N., 
Franck, T., Zia, A., Kinzig, A., & Hoffman, F. M. (2018). Linking models of human behaviour and climate 
alters projected climate change. Nature Climate Change, 8(1), 79–84.



Patrick Keys, Lynn Badia, Rekha Warrier. “The Future in Anthropocene Science.”  
Preprint available at EarthArXiv: https://doi.org/10.31223/X5Z385

Complex Natural-Social Systems

Dr. Pat Keys 
Atmospheric Science

Dr. Rekha Warrier 
Human Dimensions  
of Natural Resources

Dr. Lynn Badia 
Science and Technology Studies

Lynn Badia, “Climate Scenarios: Worlding an Uncertain Future.” 

https://doi.org/10.31223/X5Z385


Research Requirements Tied to Progressive Funding (demonstration, down-selection, increasing $):

1
Diverse Team Structure  
(e.g., Social, Physical, Humanities)

A “nascent” interdisciplinary team will take hundreds of hours of effort (of paid, protected 
time) to become functional.  Many academic institutions are in conflict with this reality.

3
Rigorous (peer) review in addition to 
stakeholder input all along the research 
timeline.

Climate interventions are ethically knotted with costs and benefits. Teams must strive to 
understand stakeholder biases and blind spots.

2
Concrete plan for epistemic and 
disciplinary growth

Interdisciplinarity does not happen naturally or quickly; it must be actively cultivated and 
guided. Proposals must articulate specific trajectories of each individual’s transdisciplinary 
growth, akin to a “career development plan”.

4
Holistic metrics for success that 
incorporate social and ethical 
considerations

Utilization of holistic metrics for project success, such as the merger of: 

• technology readiness levels (TRL) 

• community readiness levels (CRL) 

• society readiness levels (SRL)

• impact readiness levels (IRL)



What evidence suggests that transdisciplinary research works?
(NSF should fund the NASEM to formulate a model for transdisciplinary research on climate)

1: Determine a structure for epistemic/disciplinary growth within convergence research. These 
skills are likely unique to a given climate intervention.

2: Find and document evidence of success in transdisciplinary research. Use this information to 
create an effective/efficient model for new NSF convergence centers.

3: The peer review process for transdisciplinary research is flawed.  How can we develop an 
interdisciplinary peer-review process that challenges the science ALL along the way (not just at 
funding and publication)?


