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•Healthcare = 4–5% global GHG emissions; anaesthetic gases 

disproportionately high.

•At AKUH Karachi, carbon audit showed 6% of hospital 

emissions from anaesthetic gases.

•LMICs: resource-constrained → need low-cost, pragmatic 

sustainability models.

•Technology alone is insufficient (ETC); clinician behaviour & 

system redesign are key levers.

•Purpose: Design and evaluate a multi-component framework to 

reduce anaesthetic gas emissions and costs.

•Hypothesis: Combining judicious technology use (ETC, monitoring) 

with behavioural change (low flows, nitrous avoidance) will achieve 

measurable reductions, scalable to other LMIC hospitals.

Overall burden

•Audit of 7231 cases

•Estimated annual emissions ≈ 280 tonnes CO₂e → equal to driving 

a car 28 times around the Earth.
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Design: Programmatic institutional case study.

Framework components (7):

1.Technology utilisation (ETC vs manual low flow)

2.Behaviour change (education, prompts, benchmarking)

3.System redesign (decommission piped N₂O)

4.Gas choice optimisation (N₂O avoidance, low-impact agents)

5.Audit–feedback loops (regular, anonymised reports)

6.Regional anaesthesia expansion

7.Consensus roadmap development

Data sources: GE Carestation  Insights, AKDN carbon tool, 

procurement/cost records.

Planned outcomes: CO₂e emissions, costs, behaviour change, N₂O 

reduction, RA uptake.

Results

Nitrous oxide

•~75% of emissions, only 4% of costs

•Procurement vs use audit: ~5× discrepancy (pipeline leakage).

•Adding N₂O increased emissions 5-fold

End-Tidal Control (ETC)

•Nitrous oxide and flow strongest predictors (R² up to 0.93).

Low Flow rates

•<1 L/min = 0.22 kg CO₂e/min

•≥2 L/min = 0.48 kg CO₂e/minFinal Results Gas 2.

Inter-provider variation

•Most efficient consultant = 0.07 kg CO₂e/min, 4.1 PKR/min.

•Least efficient = 0.72 kg CO₂e/min, 59.6 PKR/min → 10-fold 

difference.

Regional anaesthesia

•Substituting 50–90% of eligible GA cases → 33–64k kg CO₂e 

savings annually.

•Hip/knee substitution alone >19k kg CO₂e saved

Eliminate N₂O: Transition from piped to portable supply, study retrofits.

Focus on behaviour: Scale audit–feedback, education, and benchmarking.

Expand RA use: Model CO₂e savings and assess clinical feasibility.

Scale framework: Adapt for other LMIC hospitals and inform policy.
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