\Planning for the Future: How Should Insurance Companies Prepare for the Al Data
Center Boom?

As the demand for artificial intelligence (Al) and cloud-based computing continues to grow,
data centers are projected to expand exponentially to support this surge. To meet the rising
demand, data center providers are increasing the capacity of existing data centers and
constructing new facilities. Additionally, they are investing in energy-efficient solutions to
optimize energy consumption and improve sustainability.

This rapid expansion presents new challenges for insurance companies. As data centers
grow, insurers must identify emerging risks to prevent overexposure to claims and maintain
financial stability. Incidents involving data centers are already increasing. Incidents are
classified as property damage from human error, poor engineering, and natural hazards, or
business interruptions caused by these factors. Failures in one data center can also have
cascading effects, impacting other facilities and the power grid, further escalating financial
losses.

Technology improvements are expected to enhance energy efficiency and loss prevention,
but their widespread adoption will take time. Meanwhile, insurers must adapt their loss
prevention techniques to keep pace with evolving risks. A key focus is on accurately
identifying non-risky clients (those with safer operational practices) while offering
engineering solutions to help clients reduce losses.

The goal of this system dynamics model is to anticipate future trends in incidents and loss
exposure resulting from the expansion of data centers and to evaluate strategies to
minimize financial risk. The model will test these interventions:

e Improvements in risk identification to better distinguish between non-risky and risky
clients.

e Investments in new technologies and research to help clients implement
preventative measures and reduce claims.

e Adopting appropriate pricing strategies to aligh premiums with risk profiles.

These interventions will be tested under different scenarios, including variations in
computational demand, data center capacity expansion, and technological
advancements.

See below for graphs illustrating the problem and a preliminary causal loop diagram that
further explains these dynamics.

Commented [HR1]: This is a multi-faceted problem
with many moving parts, so hard to fit into a course
exercise without significant simplification. Here is one
possible simplification:
- The goal is to build a model of a datacenter and its
insurance risk (and thus premiums). The datacenter
would have a set of stocks for key features/factors
impacting its risk: construction related, human related,
technology, protective measures, etc.
- Those features impact the probability of different types
of risks (flood damage, human error-induced breakage,
sabotage, etc), each with a cost (or cost distribution)
- The insurance company does not know the underlying
parameters of the incident-generation function, and
attempts to learn those over time from actual
incidences in a portfolio
- For a more complex iteration you can make the
pricing of the insurance and the size of the portfolio,
endogenous. That would be too much for our course
but an interesting problem for later work.
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Fig. 1 Preliminary Causal Loop Diagram.

In the CLD above, first | show the loops that are contributing to increasing growth in data
centers and the pressure it creates on the electric grid. Then, | show the areas of concern
for the insurance company with broken lines. However, | am not sure if this is a good choice
of model boundary or level of aggregation. | am not sure if there is a need to model data
center growth. Perhaps it can be exogenous. In that case, the work is then to understand
how data center growth and the pressures on electric grid contribute to insurance risk.
Also, | do not know if the goals | have outlined here are feasible within the timeframe of the
class.
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Fig. 2. Trends from EPRI 2024 White Paper, “Powering Intelligence”. A) Projections of
potential electricity consumption by U.S. data centers: 2023-2030; B) U.S. data center load
growth from 2000 to 2023. Light blue area shows uncertainty range based on two datasets;
C) Average annual PUE in datacenters (PUE is a measure of energy efficiency).
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