Supplement
Supplemental table 1: Pubmed search, term “robotic surgery”, performed April 25th 2025.  
 
	Year
	All studies
	RCT
	Clinical study
	SR/MA

	2000
	84
	1
	7
	

	2001
	88
	2
	8
	

	2002
	120
	3
	5
	

	2003
	180
	2
	8
	

	2004
	239
	6
	14
	

	2005
	259
	8
	20
	1

	2006
	363
	8
	20
	1

	2007
	457
	5
	23
	3

	2008
	609
	9
	23
	5

	2009
	714
	10
	38
	7

	2010
	849
	12
	31
	11

	2011
	1170
	17
	36
	20

	2012
	1294
	14
	41
	39

	2013
	1540
	24
	60
	54

	2014
	1909
	34
	66
	79

	2015
	2307
	46
	82
	84

	2016
	2544
	61
	94
	114

	2017
	2699
	68
	101
	123

	2018
	2995
	66
	111
	136

	2019
	3439
	86
	121
	207

	2020
	4279
	113
	140
	223

	2021
	4763
	106
	137
	307

	2022
	5010
	120
	140
	295

	2023
	5248
	107
	131
	373

	2024
	6064
	128
	158
	487


 


Supplemental table 2: global spending scenarios

	Year
	Estimated Spending ($B)
	Conservative Scenario ($B)
	Optimistic Scenario ($B)
	Notes and Sources

	2020
	50.0
	—
	—
	IDC baseline for pre-COVID robotics market. Industry slowed but resilient in industrial and healthcare sectors.

	2021
	58.0
	—
	—
	Strong rebound post-COVID. Automation investment increased across healthcare and e-commerce. Source: IDC Worldwide Robotics Spending Guide.

	2022
	67.0
	—
	—
	Recovery continued, driven by manufacturing restarts and increased robotic process automation. Source: Statista & Grand View Research estimates.

	2023
	77.0
	—
	—
	Expansion into logistics (e.g. Amazon), cloud robotics, and warehouse automation. Collaborative robots (cobots) surged.

	2024
	87.1
	—
	—
	Verified by GlobeNewswire (2025): Industrial robotics segment valuation. Includes articulated arms, SCARA, and automated guided vehicles.

	2025
	100.6
	97.0
	104.0
	Mordor Intelligence projection. Incorporates new medical robotics, cloud systems, and first major deployment of AI-driven autonomous robots.

	2026
	112.8
	107.0
	121.0
	CAGR range based on sector variability. Conservative: 9.5%, Optimistic: 14%. Includes continued da Vinci surgical system expansion (e.g. Intuitive Surgical).

	2027
	126.3
	117.7
	140.0
	Anticipated acceleration in retail automation and robotic security platforms. Cloud robotics expansion begins to peak. Source: Grand View Research (Cobots, 2024).

	2028
	141.4
	129.3
	162.0
	Home care robotics, elderly support, and cleaning drones grow rapidly. Supply chain gains from automated micro-fulfilment centres.

	2029
	158.0
	141.9
	187.0
	Robotics-as-a-service (RaaS) business models scale. AI-robot integration matures with language understanding and autonomous decision-making.

	2030
	178.6
	155.6
	215.0
	Mordor Intelligence and GlobeNewswire forecasts. Includes full-scale integration of cloud robotics in manufacturing, logistics, and healthcare.


 
Growth drivers: logistics automation, AI‑enabled robots, ageing‑workforce care, cloud‑robotics. Risks: supply‑chain fragility and capex pauses; conservative path captures a prolonged funding squeeze.




Methods supplement for figure 2 (summary)
Data sources: Global procedural volumes are based on published da Vinci utilisation figures from Intuitive Surgical (SEC filings, 2012–2023), market research estimates from Oliver Wyman, Global Growth Insights, and World Metrics. Projections from 2024–2030 assume compound annual growth rates (CAGR) between 11–15%, consistent with industry modelling. Regional series (United States, EU-27, Asia–Pacific) are constructed as proportional proxies based on installed-base and revenue share estimates: US ~60%, EU ~28%, APAC ~12% as of 2024.
Manufacturer split: The stacked area shows the approximate share of procedures performed on Intuitive platforms (da Vinci, Ion) versus other systems (e.g. Medtronic Hugo, CMR Versius, Stryker Mako, Zimmer ROSA, Globus ExcelsiusGPS, and others). Intuitive accounted for ~95% of procedures in 2012, falling to ~90% by 2024, with projections reaching ~80% by 2030 due to system diversification and procurement expansion.
Limitations: Historical data prior to 2012 is sparse and not included. Regional lines are illustrative and not direct counts. Figures reflect total procedural volume (all indications), not system installations or financials. No specific adjustment was made for soft- vs hard-tissue segmentation.
Methods supplement for figure 2 (complete)
Overview
This supplement outlines the data sources, assumptions, and modelling approaches used to construct the global robotic surgery volume chart from 2012 to 2030. The aim was to build a grounded and reproducible representation of global procedural volumes, regional uptake, and the evolving share between Intuitive Surgical systems and other manufacturers. All figures are derived from published data, regulatory filings, market analytics, and peer-reviewed summaries.

Procedural Volume Data (Global Baseline)
Annual global robotic surgery volume was modelled using public data from Intuitive Surgical Inc., which publishes precise procedural counts quarterly through SEC filings [1]. These reports show that da Vinci systems performed ~2.26 million procedures in 2023, a 22% increase from 2022 [1]. Historical volumes were back-calculated using data from Intuitive’s investor releases and public summaries reporting ~200,000 procedures globally in 2012, ~1 million by 2018, and 1.88 million in 2022 [2–4]. These values were used to create an anchor curve from which projections could be made.

Projection Methods
Forward projections from 2024 to 2030 assumed a compound annual growth rate (CAGR) between 11–15%, based on multiple industry analyses [5–7]. This range reflects current placement rates, procedure growth trajectories, and broader market expectations. The CAGR values were cross-referenced against forecasts from market analysts, including Global Growth Insights, World Metrics, and Statista [6,7].

Regional Modelling (US, EU-27, APAC)
The US, EU-27, and Asia–Pacific (APAC) were selected as proxy regions for global segmentation, with fixed proportional shares derived from consensus market analyses:
· United States: 60% of global volume
· European Union (EU-27): 28%
· Asia-Pacific: 12% [8–10]
These values were applied to the global curve to produce approximate regional volume trajectories. Though true regional uptake varies by year and system type, these estimates align with known system installations and financial reporting by major vendors [8]. Notably, robotic surgery constitutes ~15% of US procedures, compared to ~2% in Europe, underscoring a pronounced adoption gap [11].

Manufacturer Share (Intuitive vs Others)
Intuitive Surgical systems (including da Vinci Xi, X, SP, Ion, and da Vinci 5) have maintained >90% global procedural share for most of the past decade [3,12]. As of 2024, da Vinci systems are still estimated to perform ~88–90% of all robotic procedures globally, but new platforms have entered the market with growing momentum. These include:
· Medtronic Hugo (approved in Canada, Europe, Japan)
· CMR Surgical Versius
· Stryker Mako (orthopaedics)
· Zimmer Biomet ROSA, Globus ExcelsiusGPS, and others
The model assumes non-Intuitive platforms rise to ~20% share by 2030, aligned with conservative market displacement expectations and procedural ramp-up rates [6,13]. This gradual shift is reflected as a growing band of “Other Platforms” in the stacked chart.

Limitations
No adjustment was made for hard- vs soft-tissue segmentation, due to lack of disaggregated global data. Figures represent annual robotic procedures, not cumulative system installations. Low- and middle-income countries (LMICs) are excluded due to insufficient volume data. NHS England projections (e.g. 500,000 procedures annually by 2035) were excluded from this version but modelled separately [14]. All projections assume continued regulatory approvals, procedural learning, and procurement funding.
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