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The purpose of scoring in MCDA is to provide a numerical representation for each criterion which represents the impact each option has against that criterion.  The numerical representation is captured on a scale , which commonly extends from 0 to 100 points, with those two end points on the scale clearly defined.   The scales can be defined independently of the options under consideration, or by using a relative scale which is defined with reference to the least and most preferred options. The latter method was used for this evaluation.
Scoring is the process of assigning numbers to the options against the criterion under consideration. The type of scale used in this evaluation can be thought of as representing relative value or ‘strength of preference’. Since it is an interval scale, like Celsius or Fahrenheit, whose zero points and units of measurement are arbitrarily chosen, it is important to appreciate that only differences in value can be compared on such scales. The option expected to provide the most value on a specific criterion is assigned the highest preference score (usually 100) and the one providing the least value a score of 0. The other options are then scored relative to the first two for the value they contributed on the selected criterion. 
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Weighting in Multi-Criteria Decision Analysis (MCDA) is the process of ensuring the equality of a unit of preference value on all of the 0 to 100 scales such that a single combined overall assessment (the ‘weighted preference value’) can be determined. The scoring process results in a relative scale for each criterion, but the value difference between 0 and 100 may be different for each scale, as a Celsius degree represents a different unit of temperature from a Fahrenheit degree. The process of equating the units of value was accomplished by asking participants to compare the swings in preference from 0 to 100 on all the scales. This is a process of identifying the options associated with 0 (least preferred) and with 100 (most preferred) on a particular scale, then asking the group how big the difference is between those options and their relative preference for that difference, as compared to the 0-100 differences on the scales for the other criteria. The process is called ‘swing-weighting’. Inevitably, that has to be a judgement. Weights represent trade-offs and balancing trade-offs requires judgement; this is inescapable, whether MCDA is used or not. While objective data may be available to establish the size of the difference between least and most preferred options on a criterion, the assessment of how much that difference matters requires, inevitably, an act of judgement. MCDA makes those judgements explicit.
Once the weights are established, they show how much of an increase on one criterion is equal to an increase on another, in the same way that an increase of 9 Fahrenheit is equal to an increase of 5 Celsius. 
The figure below demonstrates the principle of swing weighting by comparing, for instance, Criterion 1 and Criterion 2. The swing in preference on Criterion 1 from the least preferred to the most preferred was judged to be about 4 times as attractive as the swing in preference on Criterion 2 from the least preferred option to the most preferred, so was given a weight of 25 and 100 respectively. 100
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The approach taken to exploring the available options is based on decision conferencing[footnoteRef:1]. This is a socio-technical process that combines working in groups helped by impartial facilitators, on-the-spot computer modelling of data and participants’ judgments, and continuous visual display of the model and its results. The ‘socio’ aspect of the process relies on mobilizing the right people at the right time to give the right inputs to the model. The ‘technical’ part refers to the model, which is based on multi-criteria decision analysis, first introduced in 1976 by Keeney and Raiffa[footnoteRef:2], and now an accepted methodology for dealing with decisions that are characterized by multiple objectives. [1:  Information about decision conferencing can be found on the London School of Economics and Political Science website at
http://www.lse.ac.uk/collections/decisionConferencing/.]  [2:  Keeney, R. L. and H. Raiffa (1976). Decisions With Multiple Objectives: Preferences and Value Tradeoffs. New York, John Wiley. ] 

The generic purposes of decision conferencing are to achieve:
· shared understanding of the issues (though not necessarily consensus),
· a sense of common purpose (while preserving individual differences of opinion), and
· commitment to the way forward (though allowing individual differences in the paths).
The idea is to encourage individual creativity, using differences of perspective to find new ways forward that will gain support from all those implementing the actions. A key assumption of decision conferencing is the notion of ‘requisite modelling[footnoteRef:3]’: that a model should be just sufficient in form and content to resolve the issues at hand.  [3:  Phillips, L. D. (1984). A theory of requisite decision models. Acta Psychologica 56: 29-48.] 
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Multi-criteria decision analysis was implemented using an Excel model derived from the Hiview software developed by Catalyze, based on research from the London School of Economics. Hiview is particularly useful in helping decision makers faced with conflicting objectives to choose the best way forward and has the advantage of enabling the inclusion of non-monetary and even qualitative decision criteria. The key idea behind Hiview is that every possible course of action (or option) can be measured using the common currency of ‘value added’. This is accomplished in several steps. First, decision criteria are identified. Next, the options are appraised against each criteria, one criterion at a time. Then, weights reflecting the relative importance of the criteria are judged. This weighting process equates the units of value throughout the model. Hiview calculates weighted scores for each option, allowing a holistic view of the problem. 
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Participation in decision conferences is carefully designed to ensure that all main perspectives on the issues are addressed. This may require several workshops and consultation with programme teams and others, to provide a base of data and judgements. Peer review of the outputs from the workshops helps to ensure consistency and realism. In the decision conference, participants are chosen to represent all perspectives. Information about the options is presented.  Participants review the evaluations of these options against cost, benefit and risk criteria, and participate in the process of assessing weights between criteria. Senior management and independent experts establish perspective across fundamental objectives, provide a further peer review function and help to resolve differences of opinion.


Supplement 2: Ranking Process 
The ranking process followed the same format as previous drug harm MCDA studies and is briefly outlined below.
1. The panel reviewed and agreed upon 17 harm criteria, which were based on the criteria used in previous drug harm studies and included the two new criteria described above. The final list of harm criteria used is detailed in Table 2, and can broadly be distinguished into two categories:
a. Harm to those using the drug: harm experienced by the ‘average individual’ that uses a given drug, and which is directly or indirectly attributable to their use of that drug.
b. Harm to others: harm that is experienced as a result of another person using a given drug.
2. The list of 23 drugs to be evaluated had been sent to the panel in advance and was further reviewed and agreed upon at the beginning of the workshops. This list is detailed in Table 3 and was based on Australian and United Kingdom drug harm MCDA studies. Minor alterations were made to ensure relevance to the Aotearoa New Zealand context. 
3. The group engaged in open and collaborative discussions to reach a consensus on each of the ranking decisions. All drugs were ranked against a given criterion before moving on to the next. The process for ranking each of the criteria is detailed below, and replicates steps taken within the previous drug harm MCDA studies (Bonomo et al., 2019; Nutt et al., 2010).
a) The panel collectively ranked each of the substances from most harmful to least harmful, with a ‘No Drugs’ baseline always signifying the least harm for each of the criteria.
b) The panel members then ranked the relative magnitude of harms associated with each drug, placing them against a scale of 0 to 100 points for each of the criteria. In all cases, the ‘No Drugs’ baseline was placed at 0 (representing ‘no harm’). This process is known as ‘relative preference scoring’ and the scales used are known as ‘scales of relative preference’.
c) Scores were frequently revisited to maintain consistency and relativity throughout the rating process.
4. The expert panel were unable to distinguish the difference in practice between the drug-specific impairment of mental functioning and the drug-related impairment of mental functioning criteria, when it came time to evaluate the latter criterion and its dimensions. The drugs were therefore evaluated against a broader drug-specific and related impairment of mental functioning criterion.
5. Once drugs had been scored against each criterion, the criteria were then weighted using both ‘swing weighting’ and ‘bottom-up’ approaches. This process is described in more detail by Phillips and colleagues (Phillips, 2017).
[bookmark: _GoBack]The workshop facilitators captured scores and weightings live using Hiview3 (https://www.catalyzeconsulting.com/software/hiview3/). This PC-based software has been developed and used specifically for the purpose of MCDA modelling. The software combines the scores for each criterion by scaling them by the weights to produce a single overall ‘weighted preference value’.


Supplement 3: Sensitivity analysis comparing the results of the original total population ranking results (left) and results following proposed adjustments to tobacco scoring (right).

	Original Ranking for Total Population
	Adjusted Ranking for Total Population

	Drug
	Value
	Drug
	Value

	Alcohol
	88
	Alcohol
	85

	Methamphetamine
	71
	Methamphetamine
	68

	Synthetic cannabinoids
	50
	Tobacco products
	51

	Tobacco products
	49
	Synthetic cannabinoids
	48

	Non-prescription opioids
	44
	Non-prescription opioids
	42

	Illegal fentanyls (high potency opioids)
	42
	Illegal fentanyls (high potency opioids)
	41

	Opioid substitution products
	42
	Opioid substitution products
	40

	Prescription opioids
	42
	Prescription opioids
	40

	Cannabis
	32
	Cannabis
	31

	Solvents and fuels
	29
	Solvents and fuels
	28

	Benzodiazepines
	19
	Benzodiazepines
	18

	Amphetamine-type substances
	18
	Amphetamine-type substances
	17

	Cocaine
	16
	Cocaine
	15

	GHB and GBL
	12
	GHB and GBL
	12

	Synthetic cathinones
	10
	Synthetic cathinones
	10

	Ketamine
	8
	Ketamine
	8

	PIEDs
	7
	PIEDs
	7

	MDMA (Ecstasy)
	7
	MDMA (Ecstasy)
	7

	Nitrite-based inhalants
	5
	Nitrite-based inhalants
	5

	Hallucinogens
	4
	Hallucinogens
	4

	ENDs/vapes
	4
	ENDs/vapes
	4

	Kava
	4
	Kava
	4

	Nitrous oxide
	3
	Nitrous oxide
	3

	No drugs
	0
	No drugs
	0
































