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Context

Organizational behavior of energy-
efficient computing

More AI, ML, Cloud in information systems 
research:

→ growing interest for computational 
approaches that require energy.

Focus on digital trace data research.

Papers on digital trace

data per year

(Hüllmann, 2026)



3
Dr. Joschka Hüllmann

Examples:

Cao et al. (2021). Large scale analysis of 

multitasking behavior during remote meetings. CHI.

Hüllmann & Krebber (2020). Identifying Temporal 

Rhythms using Email Traces. AMCIS.
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Examples:

Raetze et al. (2025). Taking aim at research on 

esports teams: a systematic literature review and 

cross-disciplinary future agenda. TPM.

Hüllmann et al. (2026). Exploring Team Process 

Dynamics in Professional Esports through Digital 

Trace Data & Computational Methods. PREPRINT.
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Digital Trace Data Research Process

1. People use IT and generate low-level 
behavioral trace data as a by-product.

2. ETL to curate a data set with 
meaningful variables for behavioral 
research.

3. Run statistical/computational 
analyses.

Energy to operate and use IT.

Energy to collect and store data, and 
run computational procedures (e.g., 
machine learning classifiers).

Energy to store data and run analyses.
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Example: Counter-Strike Tactics

Counter-Strike:

• Low-level trace data from replays

• Use (Graph) Neural Networks to estimate 
tactics (e.g., „Execute B“)

• Use tactics in follow-up regressions
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Dilemma

“Secondary data usage enables a resource-saving use of public funds, and 
optimal knowledge gain through cumulative research.”

–German Academy of Sociology (2020)

Reusing digital trace data is hard:

• ETL’ing from proprietary systems running in different contexts & configurations

• High researcher degrees of freedom and low paradigm

• Hard to reuse intermediate results for adjacent Q’s (except direct replications)
(Hüllmann, 2026)

Hüllmann (2026). Digital Trace Data as Measurement Instruments for Variance-Theoretic Research in Information Systems. Springer.
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Energy-Efficiency through Collective Behavior
(first ideas)

Steps 1 and 2:

• Modularize, standardize, and build an 
interfaceable centralized platform (Grisold et 
al., 2023)

• Develop more guidelines for how to ETL 
digital trace data

• Enhance computational reproducibility (Reiss 
et al., 2026)

Steps 2 and 3:

• Reusable, transferable, intermediate ML 
models?

Grisold et al. (2023). Keeping pace with the digital age: Envisioning information systems research as a platform. JIT.
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