. dave@civitassystems.com
Dave Zelinka "¢y 504-2008

I am a peace engineer, systems thinker, & complexity scientist creating insight from chaos; I endeavor to do well
by doing good by specializing in sustainable development, conflict/peacebuilding, environmental-social-
governance (ESG), climate resiliency, & renewable energy.

EDUCATION

Ph.D. Civil Engineering ¢ Civil Systems
The University of Colorado * Boulder, CO  March 2019 « GPA: 3.8/4.0

> Dissertation: Systems Approaches to Transdisciplinary Sustainable Development Issues.
> Specialties: system dynamics modeling, Sustainable Development Goals, & complex systems.

M.S. Civil Engineering ¢ Global Engineering
The University of Colorado * Boulder, CO « May 2019 « GPA: 3.8/4.0

> A social sciences-oriented, professional engineering degree focusing on sustainable development.
> Practicum: System dynamics of the Palestinian-Israeli conflict: archetypes & hydropolitics.
> Specialties: peace engineering, hydropolitics, conflict, corruption, & natural resource governance.

M.S. Civil Engineering * Environmental and Sustainability Engineering
The University of Colorado ® Denver, CO ¢ July 2016 « GPA: 3.8/4.0

> Thesis: Environmental impact analysis of the constituent chemicals in hydraulic fracturing fluids
compared between shale & coal-bed methane in Colorado.

> Specialties: life-cycle analysis, environmental impact assessment, computational chemistry

B.S. Environmental and Ecological Engineering
Purdue University ® West Lafayette, IN « May 2013

» Capstone: Optimization of liquid-crystal display monitors for recycling and material extraction.
> Minor in economics & specializations in urban systems and entrepreneurship.

PROFESSIONAL EXPERIENCE

Optera  Boulder, CO, USA
Environmental, Social, Governance (ESG) Consultant * September 2021 — Present

> Subject matter expert in the GHG Protocol, GHG emissions programs, multiple sustainability
frameworks, data analysis, and various advanced methodologies

> Supports clients with data acquisition & makes recommendations to improve their data processes

> Creates material for & provides customer training regarding Optera’s software, our approach, technical
tools, methodologies, & concepts in GHG accounting, life-cycle analysis, & general sustainability

> Trains other consultants in advanced data analysis & visualization in Excel and Python
Automates various internal processes to increase efficiency in day-to-day operations

\4

> Analyze & model scope 1, 2, & 3 carbon emissions for companies & their supply chain using Excel,
Python, GIS, economic input-output analysis, life-cycle analysis, & other carbon accounting approaches.

> Create data visualizations, e.g., histograms, charts, tables, related to clients’ environmental resource use,
environmental impact, and improvement opportunities.

United States Institute of Peace (USIP) « Washington, DC, USA
Applied Graph Data Scientist « August 2020 — March 2022

> Provide consulting & project support to advise policymakers at the European Council of Foreign
Relations in the political & corporate corruption in Bosnia & Herzegovina, guiding future policy.

> Devised & applied a graph data science approach to process, clean, analyze, & visualize network data
using Pandas, NetworkX, Matplotlib, & SciKit-Network in Python and Gephi.

Systems Thinking Expert « August 2019 — Present « Remote; Ouagadougou & Manga, Burkina Faso; Niger
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>

>

>

Our work is currently on its second iteration in Burkina Faso, which is being replicated and applied at a
larger scale for another contract in Niger

Advised in the creation & implementation of a participatory system dynamics approach to improve the
performance & trust in the Burkina Faso judicial system.

Utilized ground theory to analyze hundreds of pages of translated qualitative data generated from
discussions during multiple working groups of relevant stakeholders in Burkina Faso.

Civitas Systems * Boulder, CO, USA
Founder & CEO * March 2018 — Present

>

>

We offer consulting expertise, education, capacity building, research support, & project assistance to
clients who desire new approaches to the complex issues they address in their work through systems
thinking & modeling, network analysis, data science, & machine learning.

We specialize in sustainable development and global engineering, particularly political corruption,
peacebuilding, conflict, renewable energy, environmental sustainability, climate change, community
development, circular economy, & urban systems.

We have multiple contracts across various projects with the United States Institute of Peace (see next)
and more recently with Sante Fe Institute, a world-leading research institution in applied complexity
science, specifically sociopolitical systems & complexity science

The National Renewable Energy Laboratory (NREL) * Golden, CO, USA
Renewable Energy Market Transformation Graduate Intern ¢ July 2014 — June 2015

>
>

>

RESEARCH & ACADEMIC EXPERIENCE

Our team assisted decision-makers in addressing market barriers to renewable energy.

Modeled renewable energy systems & the potential impact of energy policies on CO2 emissions,
authoring publications describing the renewable energy potential for 23 Caribbean nations.

Other projects: Oregon Solar PV Systems Soft Costs Analysis, Cities Leading Through Energy Analysis
and Planning (C-LEAP), & Cities Solar PV-Use Analysis of various US states.

Sante Fe Institute * Remote & Sante Fe, NM, USA
Computational Modeling for Peacebuilding Researcher ¢ February — October 2022

>
>

>
>
>

Collaboration with the United States Institute of Peace

Translating information stemming from the peacebuilding arena (conflict transformation,
governance, violent extremism, peace processes, & nonviolent action) into computational models,
calibrating and testing such models by using empirical data, and creating reports and publications
about modeling results

Oversee and coordinate research assistant(s) in support of the model(s) development work
Contribute to the promotion & use of complex systems & computational modeling in peacebuilding
Publish in leading complex systems & peacebuilding journals and outlets

Renewable & Sustainable Energy Institute (RASEI) at University of Colorado (CU) ¢ Boulder, CO, USA
Postdoctoral Research Assistant ® April 2019 — September 2021

>

>

>
>

National Science Foundation (NSF) funded project examining the effects of energy and climate policies
on power plant CO2 emissions in the global electricity sector.

Cleaned, processed, & merged 12 databases for every power plant in the world in Python using Numpy
& Pandas, and used QGIS for geospatial analysis and 3D map visualizations.

Built machine learning models (regression & classification) to predict electricity & emissions.
Generated dozens of research-grade graphics & interactive visuals in Matplotlib, Seaborn, & Plotly.

Mortenson Center for Global Engineering at University of Colorado (CU) * Boulder, CO, USA
Teaching Assistant, Systems Approach to Global Engineering (CVEN 4/5837) ¢ February — May 2019
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> Course introduced students to the global context & sustainability concepts in which development
engineers operate in the 21st century - fundamentals of engineering, systems thinking, system dynamics,
industrial ecology, and the nexus approach.

> Taught lectures, graded assignments, and mentored students.

Graduate Research Assistant, System Dynamics for Global Engineering ¢ Sept. 2016 — May 2018

» Used system dynamics to model the interactions among the Sustainable Development Goals & created a
user-friendly interface so that decision-makers & non-technical people can interact with it.

> Findings were presented at the Multi-Stakeholder Forum on Science, Technology, and Innovation for
the SDGs at the United Nations in New York City.

Sustainable Systems Engineering Program at Metropolitan State University ¢ Denver, CO, USA
Affiliate Professor ® August 2018 — May 2019

> In Life-Cycle Analysis and Systems Engineering, | introduced students to the fundamentals of
engineering, system dynamics, industrial ecology, life-cycle analysis, and sustainability.

> Created the course from scratch, including lectures, homework, projects, teaching, & grading.
Center for Transboundary Water Management at Arava Institute for Env. Studies * Ketura, Israel
Research Intern ¢ February — June 2018

> Built a system dynamics model with 60 interacting variables to analyze the long-term effect of 3000
policy interventions on human development & regional water security in Israel & Palestine.

» Used system thinking to build a causal-loop diagram of the crucial system archetypes at play.
> Aided in teaching a course on the issues impacting efficient water management in the Middle East.

NOTABLE WORKS
Book Chapters

Zelinka, D. & Daher, B. (2021). Modeling the Sustainable Development Nexus as a Complicated-Coupled
System, Static Cross-Impact Network Analysis. In A. T. Azar (Eds.), Handbook of Research on
Modeling, Analysis, and Control of Complex Systems (ch. 2). IGI Global.

Zelinka, D. & Daher, B. (2021). Modeling the Sustainable Development Nexus as a Complex-Coupled System,
System Dynamics Modeling. In A. T. Azar (Eds.), Handbook of Research on Modeling, Analysis, and
Control of Complex Systems (ch. 1). IGI Global.

Daher, B. & Zelinka, D. (2021). Water-Energy-Food Interconnections: Methods, Tools, and Cross-Sectoral
Decision Making. Clean Water and Sanitation. Encyclopedia of the UN Sustainable Development Goals.
Springer, Cham.

Journal Articles

Grant, D., Zelinka, D., & Mitova, S. (2021). Reducing CO2 emissions by targeting the world’s hyper-polluting
plants. Environmental Research Letters. ERL-111738. IOP Publishing.

Halasah, S. & Zelinka, D. (forthcoming). Scenario analysis of the effect of institutional capacity on household-
scale wastewater and greywater using system dynamics. Environmental Management.

Hao, Q. & Zelinka, D. (forthcoming). The nexus of trust, violence, corruption, & democratization in West
Africa: a grounded theory and machine learning approach. Journal of Peace Research.

Zelinka, D. & Amadei, B. (2019). A Systems Approach for Modeling Interactions Among the Sustainable
Development Goals Part 2: System Dynamics. /nternational Journal of System Dynamics Applications.
8(1):41-59.

Zelinka, D. & Amadei, B. (2019). A Systems Approach for Modeling Interactions Among the Sustainable
Development Goals Part 1: Cross-Impact Network Analysis. /nternational Journal of System Dynamics
Applications, 8(1): 23-40.

Conference Papers
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Zelinka, D. & Amadei, B. (2018). A new insecure-secure diffusion archetype to model complex
anthropocentric systems. In the 36th International Conference of the System Dynamics Society.
Reykjavik, Iceland.

Zelinka, D. & Amadei, B. (2018). A Systems Approach to Modeling Corruption: Bridging the Disciplinary
Divide Between the Social and Technical Sciences. In the 24% International Sustainable Development
Research Society Conference. Messina, Italy.

Zelinka, D. & Amadei, B. (2018). Analyzing sustainable development: systems-based methods and modeling
tools for the Sustainable Development Goals. in the 24% International Sustainable Development Research
Society Conference. Messina, Italy.

Amadei, B. & Zelinka, D. (2018). Integrated modeling of the Water-Energy-Land-Food Nexus: Importance of
Context, Scale, Boundary, and Community Capacity. In the 244 International Sustainable Development
Research Society Conference. Messina, Italy.

Zelinka, D. & Amadei, B. (2017). A Methodology to Model the Integrated Nature of The Sustainable
Development Goals. in ASEE Annual Conference & Exposition (American Society for Engineering
Education). Columbus, OH, USA.

Other Published Works

Dehghan, J., Nama, S., & Zelinka, D. (2021, October 14). A Sahel Town Builds a Way to Improve Reforms—
and Foreign Aid. United States Institute of Peace. https: //7www.usip.org/publications/ 2021/10/sahel-
town-builds-way-improve-reforms-and-foreign-aid.

Zelinka, D. (2019). Systems Approaches to Transdisciplinary Sustainable Development Issues. Doctoral
Dissertation. The University of Colorado Boulder. ProQuest #13810159.

Zelinka, D. (2016). An environmental impact assessment of chemicals in hydraulic fracturing operations for a
selection of oil and gas wells compared to coal-bed methane wells in Colorado. Master’s Thesis. The
University of Colorado Denver. ProQuest #10149356.

Conference Presentations

> 2020 July. Supporting Host. Engaging Stakeholders: Peace Engineering in the Arctic: Workshop 2b:
Health and Well-Being of Arctic Communities. 38th Conference of System Dynamics Society.

> 2017 May. Conference Presentation. Embracing Complexity: Innovative systems science-based tools for
guiding sustainable development policy, in Multi-Stakeholder Forum on Science, Technology, and
Innovation for the SDGs. United Nations Headquarters, New York.

University Lectures

> 2020 May. Presenter. What can systems thinking and methods teach us about community health? The
example of COVID-19. University of Colorado Anschutz Medical Campus.

2019 March. Lecturer. CVEN 5837 Systems Approaches to Global Engineering. CU Boulder.

2018 April. Lecturer. Hydropolitics of the Palestinian-Israeli conflict. Arava Institute. Israel

2018 January. Guest lecturer. Global Development for Africa. University of Colorado, Boulder

VV VY

2017 June. Co-lecturer. Food, Water, and Energy Security for Community Development: A Short
Course for Young Professionals from the West Bank, Israel, and Gaza. Al-Auja, West Bank.

CAREER DEVELOPMENT
Engineer in Training (EIT), Environmental Engineering Focus, 2013 April, ID: 14-355-65

Continuing Education
> 2017 September, one-day course in USAID/OFDA Shelter and Settlements Training.

> 2017 March, three-day transdisciplinary workshop exploring the impacts of urbanization on the food-
energy-water nexus on the South Platte River using systems-thinking.

> 2016/7 Winter, Millennium Institute, 7hreshold21 Model in system dynamics and national sustainable
development planning.

Professional Organizations (since)
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>

BACKGROUND, SKILLS, & TOOLS

Alliance for Peacebuilding (November 2020).

United Nations Association (May 2019).

International Sustainable Development Research Society (March 2018).
System Dynamics Society (March 2017).

Academy of Political Science (September 2016).

American Association for the Advancement of Science (September 2016).

complexity science

>

>
>

systems thinking, causal-loop mapping, stock-and-flow diagrams, participatory group model building,
system archetypes, system dynamics modeling, Stella, Vensim, nexus approach.

networks (science, visualization, & analysis), UCINet, Cytoscape, Gephi
complexity, emergence, chaos theory, fractals, agent-based modeling, AnyLogic, NetLogo.

data science

>

>
>

>
>
>

Alteryx, Python (NumPy, Pandas, Matplotlib, Seaborn, Bokeh, Plotly, Dash, Requests, GeoPy, SciKit-
Learn, NetworkX, SciKit-Network), Jupyter, R (Tidyverse), Julia.

Data cleaning & manipulation, graphics & visualizations, exploratory data analysis, ETL.

Machine learning, regression, classification, clustering, dimensionality reduction, feature engineering,
sensitivity analysis, predictive modeling.

Graph databases, Cypher, Neo4j, relational databases, SQL, PostgresSQL, MS Access.
Geospatial analysis, forward & reverse geocoding, 2D/3D map visualizations, QGIS, ArcGIS.

Qualitative data analysis, metasummaries, text analysis, grounded theory, ATLAS.ti, NVivo.

engineering & applied science

>
>
>
>

Sustainability engineering, industrial ecology, life cycle assessment, ecological economics.
Multivariate calculus, differential equations, linear algebra, statistics, probability, complex numbers.
Fluid mechanics, thermodynamics, environmental, ecological, & architectural engineering.

Organic chemistry, environmental chemistry, ecology, biochemistry, modern physics, & mechanics

soft skills: MS Office 365, Google Workspace, ideation, creativity, project management, mind-mapping,
technical writing, teaching, research, public speaking, mentoring, entrepreneurship.
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