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Supplementary Table S3. Profiles and validation results of the ten virtual farms (VF1–VF10) used to test the RAFT model.
	Fm
	Country — region
	Production type & UAA
	Description (structure, management, economics, climate exposure)
	R (%)
	A (%)
	T (%)
	Resilience (%)
	Resilience profile

	VF1
	PL — Kujawy
	Large intensive cereal (wheat / oilseed rape) — 450 ha
	Three-generation family farm focused on yield maximisation. Modern machinery, 2 000 t storage and grain drying; no irrigation. Revenue ~PLN 1.2 M, >95% from cereals sold to a few large buyers (mills, feed producers); debt ~30%. Hit by the 2022–2023 drought (~15% yield loss) and the 2022 oilseed-rape price crisis; responses are intuitive, with no formal adaptation plan.
	72.5
	52.8
	42.4
	55.9
	High robustness from solid infrastructure and stable income, but low transformability and only moderate adaptability; stable under normal conditions yet exposed to market and climate shocks that require systemic change.

	VF2
	PL — Małopolska
	Small organic mixed (vegetables + poultry + agritourism) — 18 ha
	Diversified smallholding: organic vegetables (~2 ha, drip-irrigated), 200 laying hens, a small fish pond and holiday agritourism; work is manual. Run by a couple (35–45) active in organic-farming networks and training. Revenue ~PLN 120 k split across vegetables, poultry and tourism, sold direct and to local restaurants; negligible debt. Exposed to late frosts; main worry is tourism stability rather than climate.
	48.2
	67.2
	72.8
	62.8
	Weak robustness (little infrastructure, low baseline income) but very high adaptability and transformability; vulnerable to shocks yet able to change quickly, with room to grow by scaling organic production and agritourism.

	VF3
	PL — Podlasie
	Medium dairy (60 cows + some arable) — 130 ha
	Two-generation dairy: 2010 barn, automatic milking, 150 t silo; ~80 ha fodder, ~50 ha cereals for sale. Member of a dairy cooperative and farmer circle (father traditionalist, son open to change). Revenue ~PLN 600 k (milk ~450 k, cereals ~150 k), milk price set by the cooperative; debt ~40%. Good water access but a declining groundwater trend; hit by the 2015–2016 milk-price fall.
	57.3
	50.4
	53.9
	53.8
	Moderate across all three capacities — a typical intermediate profile: stable enough to survive but without clear strengths; upside from better adaptation (younger generation) and income diversification.

	VF4
	DE — Brandenburg
	Large intensive arable (wheat monoculture) — 600 ha
	Business-oriented family farm with one of the region's largest machinery fleets and 3 000 t modern storage; no irrigation yet. Owner is an agricultural engineer employing 5 staff, keen on precision farming and data-driven decisions. Revenue ~EUR 1.5 M, mainly cereal export and mill contracts; debt ~35%. Worsening droughts caused 30–40% yield losses in 2018 and 2022; irrigation planned but costly.
	71.9
	52.9
	46.2
	57.0
	Similar to VF1 but under harsher (drought) conditions: high robustness backed by modern technology, low transformability; needs a shift from monoculture to a more diversified model.

	VF5
	RO — Transylvania
	Small traditional subsistence family farm — 6 ha
	Near-subsistence holding: kitchen garden, 5–6 dairy goats, poultry and small produce for the local market. Minimal infrastructure (old house, wooden sheds, hand-dug well); all work manual. Elderly couple and their son; isolated from advice, training and networks. Revenue ~PLN 8–10 k with subsidies the main income; no debt but no credit access; conditions near poverty. Exposed to late frosts and drought; a 2019 livestock die-off cut the herd.
	31.3
	43.7
	26.9
	34.0
	Lowest resilience of all farms; limited resources and infrastructure give weak scores throughout. Adaptability is naturally somewhat higher out of necessity, but transformability is very low as change pathways are inaccessible to this structure.

	VF6
	PL — Grójec
	Medium apple orchard (monoculture) — 45 ha
	Third-generation orchard in Poland's main apple region: mostly apples (Idared, Gala) plus ~5 ha pears. Intensive orchards with support systems, a 300 t cold store (2015) and small packing unit; mostly manual work. Member of a fruit-producer group, quality- and certification-focused. Revenue ~PLN 300 k via retail chains and export to Czechia / Germany; margins squeezed by imports; debt ~30%. Recurrent spring frosts (2017, 2019: 50–80% crop loss) and earlier flowering raise frost risk.
	69.2
	47.6
	45.5
	54.1
	Close to VF1 / VF4 — high robustness from infrastructure and tradition, low transformability; orcharding is inherently rigid (5–10 years to establish new orchards), so the challenge is adapting to climate change without fundamental restructuring.

	VF7
	PL — Wielkopolska
	Large mixed arable + pigs — 320 ha
	Well-diversified three-generation farm: cereals (~150 ha), maize (~60 ha), oilseed rape (~50 ha) and ~500 pigs. 2005 pig barn, 200 t silo, grain stores, a fish pond as reservoir; land across six municipalities. Very active in cooperatives and producer groups. Revenue ~PLN 1.2 M (pigs ~600 k, cereals ~400 k), diversified channels; debt ~35%. Climatically stable region but rising variability; actively planning rotations and more sustainable production.
	74.9
	67.1
	54.4
	65.4
	Highest resilience among the arable farms; diversified production and strong network engagement give high robustness and adaptability, with moderate transformability as the farm awaits the right moment to transition.

	VF8
	DE — Bavaria
	Small regenerative organic (high biodiversity) — 35 ha
	Regenerative organic farm (converted from conventional 12 years ago): seasonal vegetables, organic cereals and grass, with biodiversity as an explicit goal (hedgerows, ponds, wild areas). Rain-harvesting, composting, chemical-free; manual work, sometimes volunteers. Run by two graduates who mentor new organic farmers and join international exchanges. Revenue ~EUR 120 k (vegetables, cereals, education / visits); minimal debt, self-financed in stages.
	58.1
	83.3
	83.3
	74.9
	High adaptability and transformability reflecting a natural capacity to adapt and transform; moderate robustness because the system rests on natural processes rather than infrastructure, though passion and a supportive network favour long-term success.

	VF9
	ES — La Rioja
	Medium vineyard + agritourism — 38 ha
	Three-generation winery producing premium wine (mainly Tempranillo) with agritourism. 1995 bodega, 300 oak barrels and 50 steel tanks, guest accommodation; traditional, non-automated vineyards. Owner an experienced oenologist; son trained abroad; member of D.O.Ca. Rioja. Revenue ~EUR 200 k (wine ~70%, agritourism ~20%, tastings ~10%), high margins, export-oriented; low debt ~20%. Warming is shifting the wine profile; experiments with new varieties and green cover.
	57.1
	73.9
	82.4
	71.1
	Craft / artisanal profile: high adaptability and transformability from a culture of innovation combined with tradition; moderate robustness, but multi-generational experience in handling shocks; upside from scaling agritourism and export.

	VF10
	DK — Jutland
	Large diversified cereal cooperative — 750 ha
	Technologically advanced cooperative of 15 small / medium farmers sharing infrastructure: central 2 000 t store, laboratory, drier, drip irrigation on selected fields, shared tractor fleet and cloud / IoT data (sensors, drones); land coordinated by GPS across ~50 km. Three-person board; all members access training and advice; democratic decisions; active in the national farmers' association and research. Revenue ~EUR 2.5 M (cereals ~60%, rape ~20%); debt ~25%. Rising rainfall and flooding (20–30% loss in 2019) met with drainage and water-retention investment.
	83.6
	79.4
	72.9
	78.6
	Highest overall resilience; pooling resources and knowledge strengthens the whole system, with high robustness, adaptability and transformability from advanced technology, a learning culture and cooperative structure.


Notes: R — Robustness; A — Adaptability; T — Transformability; UAA — utilised agricultural area. R, A, T and Resilience are model outputs (%). The virtual farms are hypothetical scenarios constructed to span contrasting resilience profiles for model validation; personal and business names have been omitted and each farm is identified only as VF1–VF10. Revenue figures are indicative and expressed in the currency of the source scenario (PLN or EUR).
