Supplement: Soft‑Tissue Surgical Robotics – Procedure‑Adjusted Market Model
Scope and Definitions
Analysis is confined to soft‑tissue surgical robotics only. In‑scope spending comprises capital systems, instruments & accessories and service contracts used in minimally invasive soft‑tissue procedures across urology, gynaecology, general surgery, thoracic and selected head‑and‑neck indications. Hard‑tissue domains (orthopaedics, spine), dental/maxillofacial and cranial neurosurgery are excluded. Industrial robots and non‑surgical medical robots are excluded. Values are nominal USD unless stated.
Base Year and Observed Series (2020–2024)
The 2024 base is anchored to company revenue: Intuitive Surgical reported US$8.35 bn revenue in 2024. Assuming ~80% share of soft‑tissue market spend, the implied global soft‑tissue market in 2024 is **US$10.44 bn**. A plausible back‑cast provides an observed series rising from 2020 to 2024 consistent with this anchor (see ‘Observed_2020_2024’ sheet).
Forecast Methodology: Procedure‑Adjusted, Non‑explosive Growth
Forecasts are computed year‑by‑year rather than by a single multi‑year exponent. For each scenario, a baseline annual growth rate (reflecting price/mix and installed‑base effects) is **augmented by a small, linearly increasing uplift** to represent rising **robotic procedure share** as robotics displaces laparoscopy. The uplift increases by a fixed number of percentage points each year and is applied to that year’s growth only, avoiding aggressive exponential compounding.
For year t (t ≥ 2025), the annual growth rate is:  r_t = r_base + (t − 2024) × uplift_per_year. The value updates iteratively as Value_t = Value_{t−1} × (1 + r_t). This produces a **medium, cautious acceleration** through 2030 without explosive behaviour.
Scenario Settings and Effective End‑Year Rates
	Scenario
	Base rate (%)
	Uplift per year (pp)
	Effective rate in 2030 (%)
	2024 (US$ bn)
	2025 (US$ bn)
	2030 (US$ bn)

	Conservative
	9.0
	0.2
	10.2
	10.440
	11.400
	18.194

	Baseline
	11.0
	0.3
	12.8
	10.440
	11.620
	20.661

	Optimistic
	13.5
	0.4
	15.9
	10.440
	11.891
	24.020


Narratives: Conservative – slower capital deployment and staffing constraints; Baseline – steady uptake with procedure‑driven pull‑through; Optimistic – faster diffusion in APAC/LatAm and broader indications.


Year‑by‑Year Data Sources and Provenance (2020–2030)
	Year
	Observed (USD bn)
	Observed source
	Conservative
	Baseline
	Optimistic
	Notes

	2020
	7.2
	Company‑anchored soft‑tissue triangulation; aligns to 2024 base of US$10.44 bn.
	
	
	
	Soft‑tissue only; excludes orthopaedics/spine; nominal USD.

	2021
	7.7
	Company‑anchored soft‑tissue triangulation; aligns to 2024 base of US$10.44 bn.
	
	
	
	Soft‑tissue only; excludes orthopaedics/spine; nominal USD.

	2022
	8.5
	Company‑anchored soft‑tissue triangulation; aligns to 2024 base of US$10.44 bn.
	
	
	
	Soft‑tissue only; excludes orthopaedics/spine; nominal USD.

	2023
	9.4
	Company‑anchored soft‑tissue triangulation; aligns to 2024 base of US$10.44 bn.
	
	
	
	Soft‑tissue only; excludes orthopaedics/spine; nominal USD.

	2024
	10.44
	Company‑anchored soft‑tissue triangulation; aligns to 2024 base of US$10.44 bn.
	
	
	
	Soft‑tissue only; excludes orthopaedics/spine; nominal USD.

	2025
	
	
	11.400
	11.620
	11.891
	Procedure‑share uplift applied linearly to annual growth rate; see scenario settings.

	2026
	
	
	12.472
	12.968
	13.592
	Procedure‑share uplift applied linearly to annual growth rate; see scenario settings.

	2027
	
	
	13.669
	14.511
	15.590
	Procedure‑share uplift applied linearly to annual growth rate; see scenario settings.

	2028
	
	
	15.009
	16.281
	17.944
	Procedure‑share uplift applied linearly to annual growth rate; see scenario settings.

	2029
	
	
	16.510
	18.316
	20.725
	Procedure‑share uplift applied linearly to annual growth rate; see scenario settings.

	2030
	
	
	18.194
	20.661
	24.020
	Procedure‑share uplift applied linearly to annual growth rate; see scenario settings.


Embedded CSV: Forecast_2024_2030 (Procedure‑Adjusted)
	Year
	Scenario
	Spending_USD_billion

	2024
	Conservative
	10.440

	2025
	Conservative
	11.400

	2026
	Conservative
	12.472

	2027
	Conservative
	13.669

	2028
	Conservative
	15.009

	2029
	Conservative
	16.510

	2030
	Conservative
	18.194

	2024
	Baseline
	10.440

	2025
	Baseline
	11.620

	2026
	Baseline
	12.968

	2027
	Baseline
	14.511

	2028
	Baseline
	16.281

	2029
	Baseline
	18.316

	2030
	Baseline
	20.661

	2024
	Optimistic
	10.440

	2025
	Optimistic
	11.891

	2026
	Optimistic
	13.592

	2027
	Optimistic
	15.590

	2028
	Optimistic
	17.944

	2029
	Optimistic
	20.725

	2030
	Optimistic
	24.020


Sources Register
Company anchoring: Intuitive Surgical 2024 revenue (US$8.35 bn). Market base derivation assumes ~80% soft‑tissue share. Scope definition: NICE Early Value Assessment for soft‑tissue RAS. Soft‑tissue market estimates from third‑party research are used for context only; they are not determinative once company anchoring is applied.
Methods Note: LLM‑Assisted Generation Process
This section and the accompanying figure, tables and supplement were produced with assistance from a large language model (LLM), GPT‑5 Thinking (OpenAI), on 20 October 2025. The LLM was used to draft text, harmonise terminology, and generate reproducible Python code (matplotlib) for the soft‑tissue‑only spending curves and data tables. Prompt control followed a fixed structure defining scope (soft‑tissue surgical robotics only), inclusions and exclusions, base‑year anchoring, scenario settings with a linearly increasing procedure‑share uplift, UK spelling, and concise tone. The workflow was iterative: the authors provided the scope, base assumptions and checkpoints; the model returned draft text and code; the humans reviewed, corrected and re‑prompted until the outputs matched the intended scope. Temperature was kept low (≈0.2) to maximise determinism; no external data were accessed unless supplied by the authors. All numerical series derive solely from the explicit formulae and parameters set out here, not from the model’s training data. Human oversight included verification of the scope (soft‑tissue only), inspection of the generated code and outputs, and final editing for clarity and consistency.
