Appendix 1. Model equations, initial values and axillary values (kms = Kilometres, DUI = Driving Under the Influence, INIT = Initial value)
Top-Level Model:

Policy_compliance_resistance:
Policy_resistance(t) = Policy_resistance(t - dt) + (irritation - habituation) * dt
INIT Policy_resistance = 1
INFLOWS:
irritation = Road_Safety_Effort.Enforcement_&_education / irritation_delay
OUTFLOWS:
habituation = Policy_resistance / irritation_decay
enhanced_road_safety_effort = Policy_resistance
irritation_decay = 2
irritation_delay = 1

Prevalence_of_problem_drug_and_alcohol_use (Unit of measurement = people)
Number_of_people_in_population_habitually_misusing_alcohol(t) = Number_of_people_in_population_habitually_misusing_alcohol(t - dt) + (new_cases - cases_recovering) * dt
INIT Number_of_people_in_population_habitually_misusing_alcohol = 20000
INFLOWS:
new_cases = total_population*new_case_fraction
OUTFLOWS:
cases_recovering = Number_of_people_in_population_habitually_misusing_alcohol*case_cure_fraction
case_cure_fraction = 0.01 + intervention_switch*STEP(+0.02, 3)
intervention_switch = 0
new_case_fraction = 0.001 + intervention_switch*STEP(-0.0005, 3)
total_population = 200000

Road_Safety_Effort:
Enforcement_&_education(t) = Enforcement_&_education(t - dt) + (enhancement_of_road_safety_effort - depletion_of_road_safety_effort) * dt
INIT Enforcement_&_education = 1
INFLOWS:
enhancement_of_road_safety_effort = SMTH1(policy_action+ (policy_action-Policy_compliance_resistance.Policy_resistance)*resistence_effect, education_and_enforcement_scale_up_time)
OUTFLOWS:
depletion_of_road_safety_effort = Enforcement_&_education/effort_decay
baseline_proportion_who_drive_DUI = 0.5
community_concern = SMTH1(DUI_serious_and_fatal_crashes_per_year/target,1.5)
DUI_km_per_driver = 1000
DUI_serious_and_fatal_crashes_per_year = km_driven_DUI*serious_and_fatal_crash_risk_per_DUI_km
education_and_enforcement_scale_up_time = 1
effort_decay = 1
habitual_DUIers = proportion_who_drive_DUI*Prevalence_of_problem_drug_and_alcohol_use.Number_of_people_in_population_habitually_misusing_alcohol
implementation_delay = 1.5
km_driven_DUI = habitual_DUIers*DUI_km_per_driver
policy_action = GRAPH(community_concern)
(0.000, 0.192), (0.200, 0.274), (0.400, 0.416), (0.600, 0.614), (0.800, 0.802), (1.000, 1.000), (1.200, 1.198), (1.400, 1.416), (1.600, 1.604), (1.800, 1.735), (2.000, 1.808)
proportion_who_drive_DUI = SMTH1(baseline_proportion_who_drive_DUI/Enforcement_&_education, implementation_delay)
resistence_effect = .2
road_safety_switch = 1
serious_and_fatal_crash_risk_per_DUI_km = .00001
[bookmark: _GoBack]target = 100 + road_safety_switch*STEP(-50, 3)


