Supplementary File S1
1. Scope and status of the instrument
This supplementary file reports the measurement instrument and coding rules used in the 2024 cross-sectional survey of date-palm farms in M’Hamid El Ghizlane, Morocco. It is intended to support transparency and reproducibility and contains no personal identifiers.
The present file is a retrospective digital transcription of the questionnaire used during the 2024 field survey. The nine resilience items were developed for this study from the conceptual contributions of Darnhofer et al. (2016), Jones and Tanner (2017), and Spiegel et al. (2021), and adapted to the agricultural and socio-environmental context of M’Hamid El Ghizlane. The questionnaire was administered orally in local Arabic or Amazigh on the basis of the French formulations reproduced below. No independent translation–back-translation procedure was conducted. The instrument should therefore be regarded as a study-specific scale rather than as the verbatim reproduction of a previously validated scale.
All resilience items used the same five-point response scale: 
1 = strongly disagree; 2 = disagree; 3 = neither agree nor disagree; 4 = agree; 5 = strongly agree. No item was reverse-scored. Higher values indicate stronger perceived resilience.
2. Items measuring farm-level perceived resilience
 Table 1. Items, dimensions, translations, and coding direction of the perceived-resilience scale
	Database code
	Dimension
	French wording reproduced from the 2024 instrument
	English translation used in the manuscript
	Coding direction

	item_R1
	Maintenance of agricultural activity under shocks
	Même en cas de forte perturbation climatique ou économique, mon exploitation peut poursuivre ses activités agricoles essentielles.
	Even in the event of a major climatic or economic disturbance, my farm can continue its essential agricultural activities.
	Positive; 
1–5; 
not reversed

	item_R2
	Maintenance of agricultural activity under shocks
	Après une mauvaise campagne agricole, mon exploitation peut rétablir ses principales activités sans compromettre durablement sa continuité.
	After a poor agricultural season, my farm can restore its main activities without compromising its long-term continuity.
	Positive; 
1–5; 
not reversed

	item_R3
	Maintenance of agricultural activity under shocks
	Mon exploitation dispose de ressources ou de solutions suffisantes pour préserver sa fonction productive lorsqu’un choc survient.
	My farm has sufficient resources or solutions to preserve its productive function when a shock occurs.
	Positive; 
1–5; 
not reversed

	item_R4
	Management of unexpected events
	Lorsque survient un problème imprévu, je peux modifier rapidement l’organisation des activités de l’exploitation.
	When an unexpected problem occurs, I can rapidly modify the organisation of farm activities.
	Positive; 
1–5; 
not reversed


Table 1 (continued). Items, dimensions, translations, and coding direction of the perceived-resilience scale
	Database code
	Dimension
	French wording reproduced from the 2024 instrument
	English translation used in the manuscript
	Coding direction

	item_R5
	Management of unexpected events
	Mon exploitation peut mobiliser des solutions alternatives lorsqu’une ressource ou une pratique habituelle devient indisponible.
	My farm can mobilize alternative solutions when a usual resource or practice becomes unavailable.
	Positive; 
1–5; 
not reversed

	item_R6
	Management of unexpected events
	Face à un événement inattendu, je parviens à prendre et à mettre en œuvre des décisions adaptées pour l’exploitation.
	When faced with an unexpected event, I am able to make and implement appropriate decisions for the farm.
	Positive; 
1–5; 
not reversed

	item_R7
	Anticipation and future planning
	Je prévois à l’avance les ajustements nécessaires pour faire face à la raréfaction de l’eau et aux changements climatiques.
	I plan in advance the adjustments required to cope with water scarcity and climate change.
	Positive; 
1–5; 
not reversed

	item_R8
	Anticipation and future planning
	Mon exploitation dispose d’orientations ou de projets pour maintenir son activité au cours des prochaines années.
	My farm has plans or projects to maintain its activity over the coming years.
	Positive; 
1–5; 
not reversed

	item_R9
	Anticipation and future planning
	Je recherche des informations, des compétences ou des appuis qui peuvent préparer l’exploitation aux difficultés futures.
	I seek information, skills, or support that can prepare the farm for future difficulties.
	Positive; 
1–5; 
not reversed


Note. Item R4 displayed limited variability in the study sample, with responses concentrated in two categories. It was retained because the three-item dimensional structure had been defined before the psychometric analysis. The French wording shown above is the retrospective transcription supplied by the principal investigator; the oral Arabic and Amazigh formulations were not independently archived or back-translated.
3. Operational definitions and coding of explanatory variables
 Table 2. Variable definitions, coding, analytical treatment, and status
	Variable
	Question/source
	Operational definition and coding
	Analytical treatment
	Status in the study

	Age
	B1
	Age of the main decision-maker in completed years.
	Continuous; one-year increment.
	Control variable

	Education
	B3
	0 = no formal education; 
1 = primary; 
2 = secondary; 
3 = higher education.
	Ordinal linear in the main model; categorical in sensitivity analysis, with no formal education as reference.
	H1: positive association

	Female decision-maker
	B2
	0 = man; 
1 = woman.
	Binary; men are the reference category.
	Control variable

	Cultivated area
	C1
	Area effectively cultivated at the time of the survey, measured in hectares.
	Continuous; one-hectare increment.
	H2a: positive association

	Crop diversification
	Derived from C3
	0 = one crop; 
1 = at least two crops. 
The date palm and associated crops were counted.
	Binary; one crop is the reference category.
	H2b: positive association

	Modernised irrigation
	C5
	0 = traditional irrigation system; 
1 = modernised or water-saving irrigation system.
	Binary; traditional irrigation is the reference category.
	H2c: positive association

	Agricultural training
	D2
	0 = none; 1 = participation in at least one agriculture-related training activity before the survey.
	Binary; no training is the reference category.
	H3a: positive association


 Table 2 (continued). Variable definitions, coding, analytical treatment, and status
	Variable
	Question/source
	Operational definition and coding
	Analytical treatment
	Status in the study

	Public support
	D3
	0 = none;
1 = technical, material, or financial public support received before the survey.
	Binary; no public support is the reference category.
	H3b: positive association

	Cooperative membership
	D1
	0 = non-member;
1 = member of a cooperative or agricultural professional organisation.
	Binary; 
non-membership is the reference category. 
This variable measures organisational affiliation, not participation in collective water governance.
	H4: positive association

	Climate-risk awareness
	E1
	1 = low;
2 = moderate; 
3 = high awareness of drought, water scarcity, extreme temperatures, salinisation, or sand encroachment risks.
	Ordinal linear in the main model; categorical in sensitivity analysis, with low awareness as reference.
	H5: positive association

	Land tenure
	C2
	1 = private property; 
2 = collective land; 
3 = other.
	Descriptive only; not included in the main explanatory model.
	Contextual variable

	Number of crops
	C3
	Count of crop species cultivated, including the date palm and associated crops.
	Used to derive the binary diversification indicator; otherwise descriptive.
	Derived/descriptive

	Climate concern
	E2
	1 = low; 
2 = moderate; 
3 = high concern about current or future climate-change effects.
	Descriptive only; not included in the main explanatory model.
	Contextual variable

	Perceived vulnerability
	E3
	1 = low; 
2 = moderate; 
3 = high perceived farm vulnerability to climatic and water-related risks.
	Descriptive only; not included in the main explanatory model.
	Contextual variable


Note. All ten variables in the main explanatory model were entered simultaneously. No automatic selection based on p-values was applied. The categorical sensitivity analysis was used to assess the linearity assumption for education and climate-risk awareness.
4. Construction and interpretation of resilience scores
Table 3. Scoring rules for the three dimensions and the global composite
	Indicator
	Items or calculation rule
	Theoretical range
	Interpretation and analytical use

	Maintenance of agricultural activity under shocks
	R1 + R2 + R3
	3–15
	Higher values indicate a stronger perceived capacity to maintain essential farm activity under shocks.

	Management of unexpected events
	R4 + R5 + R6
	3–15
	Higher values indicate a stronger perceived capacity to reorganise activities and mobilise alternatives when unexpected events occur.

	Anticipation and future planning
	R7 + R8 + R9
	3–15
	Higher values indicate stronger anticipation, planning, and preparation for future difficulties.

	Global perceived-resilience score
	R1 + R2 + R3 + R4 + R5 + R6 + R7 + R8 + R9
	9–45
	Pragmatic composite used in the main explanatory model. It does not imply that the instrument is strictly unidimensional.

	Analytical categories
	Low = 9–21; 
moderate = 22–33; 
high = 34–45
	Three ordered categories
	Used only for sensitivity analysis. These cut-offs are analytical divisions of the theoretical range and are not normative or externally validated thresholds.


Missing-data rule. A dimensional score requires complete responses to its three constituent items, and the global score requires complete responses to all nine items. All 260 respondents provided complete data for the nine resilience items; consequently, no imputation was performed and this rule did not reduce the analytical sample.
Use of the global score. The global score was retained as a pragmatic composite because the dimensions were positively correlated and the scale showed high overall reliability. Because the three-factor model fitted the data better than the one-factor model, the global score was not interpreted as evidence of strict unidimensionality. Dimension-specific regressions were therefore conducted as sensitivity analyses.
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