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The goal of this research project was to explore the unreliability of electricity in healthcare facilities in Low- and
Middle-Income Countries (LMICs). Healthcare facilities with unreliable energy systems face heighted risk for patients
whose treatments and procedures require working electricity to save their lives, and further, make decision-making
increasingly difficult for practitioners deciding when to begin procedures. In this project, electricity failures were
explored via increases and/or decreases in entropy in four types of energy health care systems (EHS). In order to
simulate real life changes in entropy that lead to electricity failures, we increased power load so as to simulate an
increase in patients being treated or an increase in medical equipment from donations. Lastly, to simulate the
decrease of diesel generator use as a means of cutting costs, we created time-limited diesel schedules.

Entropy of EHS based on Increasing Power Load
either from increasing number of patients or more electrical equipment
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FIGURE 1: ENTROPY OF EHS ON INCREASING POWER LOAD

(Figure taken from Healthcare During Electricity Failure: Hidden Entropy by A. Mechtenberg, C. Urrea, L. Omeeboh,
M. Ogunlowo, E. Etwalu, L. Nanjula, M. Musaazi, M. Franklin, H. Francois).

Using HOMER Pro. Software, energy grids were simulated for the four EHS types with increasing time-limitations on
diesel generator use and increasing power load. The data points for capacity shortage were translated into entropy
by assuming a 0 as electricity ON and a 1 as electricity OFF. The density plot shown above in Figure 1 demonstrates
how increases in power load, combined with restrictions of diesel generator use, jumped from an entropy of 0,
complete stability within the facilities’ energy system, to an entropy of 1, complete uncertainty.

Further data analysis demonstrated the unpredictability of energy systems, even with the “acceptable” time
shortage of 20%. This unpredictability greatly increases the risk to patients being treated within these facilities and
demonstrates an energy inequity experienced by populations in these regions.

The next step for this project is to explore methodologies to alleviate these rises in entropy, particularly within the
realm of backup energy sources. Further, to explore how current and future climate changes will further drive this
crisis of unpredictability. Lastly, to begin discussions of the ethics of energy disparities and how social inequities
have contributed to and will continue to contribute to this energy crisis until properly quantified and addressed.



