Table S4. Goodman–Bacon decomposition of the TWFE estimator.
	Comparison type
	Total weight
	Weight (%)
	Weighted mean 2×2 DID estimate
	No. of comparisons

	Later vs earlier treated (negative weights)
	0.448
	44.8
	2.203
	6

	Treated vs never-treated
	0.333
	33.3
	-0.372
	4

	Earlier vs later treated
	0.218
	21.8
	-1.717
	6

	[bookmark: _GoBack]Overall (TWFE estimate)
	—
	100.0
	0.489
	16


Bacon decomposition of the standard two-way fixed-effects (TWFE) difference-in-differences estimator applied to the age 15–59 y stratum (n = 160 county-years; 8 counties × 20 y, 2005–2024). The treatment variable is the county-year vaccination status (Vaccination_implementation). The decomposition expresses the TWFE estimate as a weighted average of all 2×2 difference-in-differences comparisons. 'Negative weights' denote later-treated vs earlier-treated comparisons, which can yield upward- or downward-biased contributions under heterogeneous treatment effects. The overall TWFE estimate (+0.49 per 100,000; P = 0.710 by county-clustered standard errors) is dominated by the 44.8% weight of negative-weight comparisons (mean 2×2 = +2.20), whereas both well-behaved comparison groups (treated vs never-treated: −0.37; earlier vs later treated: −1.72) indicate a negative association between vaccination and incidence. This demonstrates that the standard TWFE estimator is affected by heterogeneous-treatment-effect weights and is therefore not our preferred specification; the main analysis instead uses the Vaccination_implementation × Time interaction and the event-study specification (Table 6 / Figure 6), which were used as complementary specifications and diagnostics.
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