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Take carbon footprint as an independent outcome indicator(3-6]
(Assessing the Impact of Carbon Emissions Only)
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® Take carbon footprint as an independent outcome indicator

RESULTS

Table 2 Economic Impact of staplers in different conversion path

Economic impact per stapler (CNY yuan)

® The Necessity of Carbon Reduction in Healthcare Conversion path
MES PES Incremental cost B Average economic impacts
. . . . o (CNY, thousand yuan)
» Climate change intensifies disease burdens, driving up healthcare I: Lossof  Loss of human capital due to DALY 0.12 0.35 0.23 = Accumute conomic
, thousand yuan
13 . : DALY Incremental inputs to avoid DALY
utilization and expenditures. 0.5 071 0.46
losses
. . .. II:Carbon mortality costs 0.91 2.62 1.71
» In regions with underdeveloped healthcare systems and limited Medical ’ 027 078 0.51
. . . :Medical costs . . .
financial capacity, the adverse effects of climate change are V-Carbon offset costs 013 051 033

exacerbated.

Table 3 Carbon emission of stapers in 2025-2027

’ Current scenario New scenario

» Due to measurement challenges, the environmental impact of

: SR SAIDOR EMISSIONS (ECOESEA) pupppeys 2026 2027 2025 2026 2027
external factors—such as the transportation, distribution,
: : : : MES 4409 4976 5616 3655 3801 3888
processing, and disposal of pharmaceuticals and medical
devices—are often overlooked in assessments. PES 6093 6877 7761 8261 10256 12732
Total 10502 11853 13377 11916 14057 16620
® Take carbon footprint as an independent outcome indicator /
. . Incremental carbon emissions 1414 2204 3243
The Carbon footprlnt for one manual and powered endoscoplc Figure 1 The average and accumulate economic impact when the PES to replace MES

stapler were 2.97 kg carbon dioxide equivalent (CO2-eq), and 8.54
kg CO,-eq, respectively.

Table 1 Carbon footprint of stapler in different phase

DISCUSSION

PES carbon emission MES carbon emission . . . . . . . .
— S —— » Data for carbon emission accounting throughout the entire lifecycle of medical devices, from production to disposal,
Manufacturing 2.65 (2.36, 2.94) 7.89 (7.20, 8.58) is still inadequate.
Transportation 0.075 (0.067, 0.083) 0.16 (0.146, 0.174) » The carbon footprint and carbon emission calculations in the pharmaceutical industry have not received sufficient
Disposal 0.24 (021, 0.27) 0.48 (0.44,0.52) attention in China. This paper aimed to raise awareness and drive progress in addressing these issues.
Total 2.97 (2.64, 3.30) 8.54(7.78, 9.29)

» Using a life cycle assessment approach to enhance the evaluation of environmental impacts of medical devices.

Notes, PES: powered endoscopic staplers; MES: manual endoscopic staplers
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