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Robotic-assisted surgery (RAS) is being implemented at 
a pace, challenging the capacity of our health systems 
to appraise its long-term value. In April 2025, the UK’s 
National Institute for Health and Care Excellence (NICE) 
opened an early value assessment (EVA) pathway 
to help meet this challenge, resulting in conditional 
approvals and 3 year window for evidence generation 
to address specific evidence gaps1. The conditional 
approvals were for 11 robotic platforms (five soft tissue 
and six orthopaedic), on a path that allows new health 
technologies that do not have a complete evidence base 
to be used within the NHS while evidence generated. This 
dual signal (implementation and conditional approval) 
illustrates the tension between technological momentum 
and, in formal terms, an unproven health economic case. 
The 3 year timeline for evidence generation puts an onus 
on industry collaboration for this first phase, probably 
signalling the need for a full evidence base of early, mid-
term, and late clinical outcome and quality of life data. 

The soft-tissue surgical-robotics market was US$10.4bn 
in 2024 and, after adjusting for a gradual, non-explosive 
rise in robotic procedure share, is projected to reach 
US$20.7bn by 2030 under the baseline scenario (Figure 
1; Supplement). This procedure-adjusted framework 
models year-by-year growth as a steady base rate 
with a small, linear uplift each year, reflecting robotics’ 
incremental replacement of laparoscopy2-4. The forecast 
band spans US$18.2-24.0bn by 2030 across conservative 
to optimistic tracks, with a 2025 baseline checkpoint of 
~US$11.6bn. 

Robotics has become a strategic priority for the current 
leadership of the UK’s Department of Health and Social 
Care (DHSC). The NHS 10-Year Plan (2025) includes a 

stated ambition for robotic systems to support up to 90% 
of keyhole surgery by 2035, a substantial increase from 
approximately 1 in 60 operations today5-6. Secretary of 
State Wes Streeting reaffirmed this goal in June 2025. 
Sir Jim Mackey, NHS Chief Executive, has further 
clarified that this equates to approximately 12.5% of all 
surgery being robot-assisted by 2035⁶. DHSC expects 
the volume of robotic procedures to rise to 500,000 
annually by 2035⁶. The NICE HealthTech Evaluation 
(HTE) programme has been repositioned as the lead 
assessment pathway for emerging surgical technologies, 
feeding directly into purchasing guidance for Integrated 
Care Systems (ICSs). In April 2025, NICE’s Early Value 
Assessments HTE21 and HTE22 recommended urgent 
real-world studies addressing “priority evidence gaps” in 
robotic surgery and requested large prospective cohorts 
with linked quality-of-life data¹. NICE also cited concerns 
about geographic inequality, with most robotic centres 
concentrated around major urban hospitals; NBOCA data 
demonstrate up to a 30% difference in availability of RAS 
across the least and most deprived areas in the UK10.

The scale and spending necessary to achieve both 
robotic coverage and excellence in the NHS might not 
be as vast as some imagine, compared to whole health 
budgets. This is revealed by exploring the current and 
projected costs of RAS in the context of wider surgical 
budgets and whole healthcare budgets. The NHS in 
England undertakes surgery for roughly 4.4 million 
people per year, while Hospital Episode Statistics record 
around 12.4 million consultant episodes with at least 
one procedure4-5; about 70,000 robotic procedures were 
performed in 2023/246. On headline figures from our NHS 
analysis (contained within this journal issue), a middle 
view puts programme spend at around £0.30 bn at year 
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5 with a plausible range of ~£0.06–0.61 bn, equating to 
~0.14% of the NHS budget (~0.03–0.29%). By year 10, 
spend settles near £0.20 bn (~£0.05–0.41 bn) or ~0.09% 
of the NHS budget (~0.02–0.18%). Over a decade, the 
cumulative envelope is ~£2.0 bn (~£0.48–4.11 bn). This 
amount will be further reduced by offset laparoscopy 
costs, which are already built into spending. Although the 
total budgetary impact on the wider NHS is low, future 
governments are still likely to ask for evidence to justify 
decisions to taxpayers and support ongoing spending7-9.

Randomised trials between robotic and laparoscopic 
surgery will prove challenging for many indications, as 
robotic implementation is already widespread and robotic 
surgeons are unlikely to step back to laparoscopy, 
especially whilst on their learning curves. However, 
clinical equipoise remains for several procedures and 
specialties. Without structured real-world evaluation, 
robotic implementation risks undermining value-based 
policy by increasing costs without proportional or proven 
clinical benefit. The roll of other aspects of improvement, 
such as training, access to digital data, exclusion of rare 
outlying negative events, may be harder to measure but 
just as important. Team productivity from a focussed 
robotics list may be an even greater additional benefit, that 
deserves measurement. Whether high performing teams 

can be replicated everywhere, or need to be amplified 
where they are successful, is yet to be seen. There is 
now a perfect opportunity to generate prospective data 
to inform the use of robotic platforms across indications, 
technologies, and geographies.

This call to evidence is particularly important for national 
systems such as the NHS, which operate under 
centralised budgets and where investment decisions 
must be population-based. In contrast, robotics uptake in 
the United States is likely to continue without constraint, 
driven by fee-for-service incentives and hospital-level 
marketing. US installations have now surpassed 6,000 da 
Vinci systems3, with widespread uptake across academic 
and private hospitals. Middle-income countries, where 
procurement is often donor- or industry-led, remain in 
an exploratory phase. In these settings, the absence 
of outcome data and the scale of operating costs may 
prevent long-term adoption in public systems. A recent 
commentary noted that in low- and middle-income 
countries, robotic procurement, often via public-private 
partnerships, may exceed long-term budgets without 
efficiency gains11.

The robotic market has started to diversify over the last 
five years. While da Vinci systems continue to dominate, 
new entrants including Versius, Hugo, and Senhance 

Figure 1. Global soft-tissue surgical-robotics spending (company-anchored, procedure-adjusted): observed (2020–
2024) and forecast scenarios (2025–2030).

Scope is soft-tissue only and includes systems, instruments & accessories, and services. The 2024 base is US$ 10.44 bn, derived from 
Intuitive Surgical’s 2024 revenue (US$ 8.35 bn) assuming ~80% share of soft-tissue spend. Annual growth uses a year-by-year rate equal 
to a scenario base rate plus a small, linearly rising uplift that reflects increasing robotic procedure share as robotics displaces laparoscopy 
(medium, cautious). Line styles: Baseline solid, Conservative dashed, Optimistic dotted. Key checkpoints (USD bn): 2025 baseline = 
11.62; 2030 = 18.19 / 20.66 / 24.02 (conservative / baseline / optimistic).
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have expanded availability. Hybrid platforms, combining 
laparoscopic and robotic elements, are gaining traction, 
especially where cost is a concern. Still, there remains 
a severe lack of national comparator study, and registry 
efforts, while valuable, do not offer the speed and design 
features required for unbiased evaluation. The NIHR-
funded REINFORCE study will begin to fill this gap, 
reporting early findings by late 202512.

A formal evidence strategy is therefore essential:

1.	 Prospective procedure-level cohorts with 
contemporary comparison to laparoscopy, with quality-
of-life endpoints and long-term follow-up, powered 
individually for procedures of equipoise (e.g. colon 
resection, hysterectomy, liver resection, lung resection, 
inguinal hernia repair, cholecystectomy)

2.	 Descriptive and comparative analysis across at 
least five platforms named in NICE HTE21 and HTE22

3.	 Geographic equity metrics to assess 
implementation across all regions, including within 
centres that have robotic capability

4.	 Detailed health economic scenario modelling 
using NHS-specific data

5.	 A pragmatic and thorough learning curve 
analysis at surgeon, team, and hospital levels, linked to 
real outcomes

In the long term, public systems will demand different 
types of evidence than investor-driven markets and we 
should prepare for this now. After the current five-year 
window, ongoing research for learning curve impact and 
productivity, especially at team level, will help support 
ongoing investment and realise ambitions that surgeons, 
governments, and patients want, albeit with proven value.
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